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FOURTH  AMERICAN  EDITION. 


?a 


The  cordial  appreciation  by  the  English  speaking  profession  of  the 
translation  of  Professor  Stellwag’s  work,  has  encouraged  the  under¬ 
signed  to  undertake  and  complete  the  task  of  preparing  a  new  Edition 
from  the  last  German  one.  It  will  be  found  that  about  one  hundred 
and  fifty  pages  are  entirely  new,  while  changes  have  been  made  in 
nearly  every  page  of  the  work.  The  index  of  subjects  has  also  been 
made  more  complete,  while  one  of  authors,  which  is  not  found  in  the 
German  Edition,  has  been  added. 

Although  the  industry  and  erudition  of  the  dist^^^^ied  author 
have  allowed  the  translators  a  very  small  field  foi^Jib  introduction  of 
new  material,  the  views  of  American  and  En^fiffi  writers  have  been 
amplified  on  some  few  points.  The  arQron  cataract  has  been 
enlarged  by  the  description  of  two  n^y*  methods  of  removing  the 
crystalline  lens.  The  subject  of^tfi©1  use  of  the  direct  method  of 
examining  the  fundus  of  the^^/Tias  been  fully  discussed  in  the 
Appendix,  and  a  descripti^R^with  illustrations,  of  Dr.  Loring’s  adap¬ 
tation  of  the  ophthahuogp^pe  to  this  method  has  been  added. 

In  presentino^^volume,  which  is  almost  a  new  one,  to  the  pro¬ 
fession,  the  Translators  venture  to  repeat  the  conviction  expressed  in 
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the  Preface  to  the  First  Edition,  that  those  who  give  it  a  careful  study 
will  thereby  lay  the  foundations  for  a  thorough  and  exact  knowl¬ 
edge  of  the  diseases  of  the  eye,  and  they  hope  that  its  intrinsic 
merits  of  completeness  and  thoroughness,  will  atone  for  the  difference 
which  must  exist  between  a  translation  and  a  work  originally  written 
in  the  English  language. 


New  York,  March ,  1873. 


D.  B.  St.  John  Koosa. 

Charles  S.  Bull,  of  St.  Louis,  Mo. 
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The  time  lias  certainly  come  when  a  complete  and  acceptable 
treatise  on  the  diseases  of  the  eye,  including  its  minute  anatomy,  will 
be  cordially  received  by  the  American  medical  profession.  We  hope 
that  the  translation  of  Professor  Stell wag’s  boob,  herewith  presented, 
may  prove  to  be  such  a  work. 

(Doubtless  a  compilation  adapted  more  especially  to  the  professional 
habit  of  thought  in  England  and  the  United  States,  would  have  some 
advantages  over  a  work  originally  prepared  for  medical  men  speaking 
another  tongue.  But  we  have  believed  that  the  present  work  pre- 
seuted  sufficient  advantages  to  outweigh  any  such  objections  to  it. 

Moreover,  without  disregarding  the  great  assistance  rendered  by 
English  and  French  surgeons,  we  must  consider  the  present  advanced 
position  of  ophthalmology  as  due,  in  a  great  measure,  to  the  labors  of 
the  Germans.  Under  these  circumstances,  it  seems  ju  ■ecognize 
■this  fact  by  presenting  a  text-book  which  is  regard^ras  one  of  the 
best  in  the  German  language.  C* 

We  had  nearly  finished  a  translation  of  tli^r^econd  edition,  when 
the  author  informed  us  that  a  third  preparation.  The 

changes  and  additions  were  so  many,  tl(^we  found  it  necessary  to 
begin  our  work  anew,  and  we  accord^jiy  translated  this  third  edition 
from  advance  sheets  sent  by  thGu^aor.  Thus  our  labors  as  transla¬ 
tion 

little  to  do  as  editors. 

Our  work  has  been  cp^^entiously  performed,  and  yet,  undoubtedly, 
many  imperfection^  be  found,  for  which  we  ask  the  indulgence 
oi  the  profession.^We  offer  this  book  to  our  professional  brethren 
with  the  firm^^jdction  that  those  who  give  it  a  careful  study  will 


tors  were  greatly  increased^jj^on  the  other  hand  we  found  very 
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thereby  lay  the  foundation  for  a  thorough  and  practical  knowledge  of 
the  diseases  of  the  eye. 

In  revising  the  translation  and  preparing  it  for  the  press,  we  have 
received  the  encouragement  and  assistance  of  our  friends,  Drs.  George 
H.  Humphreys  and  George  M.  Beard,  to  each  of  whom  we  desire  to 
present  our  cordial  acknowledgments. 

The  publishers  also  deserve  our  thanks  for  the  hearty  manner  in 
which  they  have  endeavored  to  render  the  mechanical  execution  of  the 
work  such  as  should  be  creditable  to  its  subject. 

The  additions  made  by  the  Translators  will  be  found  inclosed  in 
brackets,  and  in  the  Appendix. 


Chas.  E.  Hackley. 

D.  B.  St.  John  Koosa. 


New  York,  December ,  1867. 


& 


.'O 


a 


# 


3 


AUTHOR’S  PREFACE 


TO  THE  AMERICAN  EDITION. 
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Ophthalmology  has  undergone  many  changes  in  the  last  fifteen- 
years.  We  are  no  longer  content  with  a  methodical  arrangement  of 
the  symptoms  of  disease,  and  with  set  empirical  formulas  for  their, 
cure;  but  we  strive  with  all  our  might  toward  the  proper  under¬ 
standing  of  pathological  conditions  and  processes.  The  genius  of 
the  present  age  urges  us  on  in  this  latter  course,  with  great  power,  and 
1  the  conviction  is  constantly  becoming  more  firmly  rooted,  that  it  is 
only  a  clearer  insight  into  the  nature  of  morbid  deviations,  which  can 
i  furnish  a  firm  basis  for  treatment.  Mere  observations  on  patients  are 
never  sufficient  for  our  present  aims  in  the  practice  of  ophthalmology. 

;  Every  kind  of  scientific  assistances  must  be  brought  in  and  made  use  of. 
Thanks  to  the  united  efforts  of  many  able  men,  and  to  the  division  of 
labor  among  them,  this  requirement  has  been  amply  fulfilled,  and  we 

(have  fully  realized  the  influence  which  an  exact  knov^l^jlge  of  the 
minute  structure  of  the  eye,  its  pathological  anatomxX^hysiology,  and 
optics,  exert  upon  ophthalmology.  In  all  the  various  departments  of 
our  knowledge  of  the  diseases  of  the  oye^i^r  influence  has  been 
demonstrated  by  the  most  important  adya^^s^  The  greater  portion: 
of  this  subject  has  been  newly  workedra^  from  the  very  foundations, 
while  a  number  of  portions,  already  fruitful,  have  been  made  to 
produce  more  abundantly.  Th^jgjms  also  been  extraordinary  pro¬ 
gress  in  the  resources  of  treating;. 

Under  such  circumstan<£s^the  older  text-books,  excellent  as  they 
were  in  other  respects,  6<^ild  no  longer  answer  for  the  purpose  of  edu¬ 
cation  in  the  scien^  and  art  of  ophthalmology.  There  was  an 
imperative  neces>$^  for  a  treatise  which  should  blend  the  acquisi¬ 
tions  of  an  earlier  period,  with  those  of  modern  time,  into  an  liarmo* 
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nious  whole.  This  is  the  task  which  I  have  undertaken,  in  ottering 
the  present  work. 

I  have  labored  particularly  to  give  a  faithful  and  comprehensive 
representation  of  the  present  position  of  the  science.  I  have,  there¬ 
fore,  gone  over  the  great  mass  of  material  on  this  subject,  so  far  as  it 
wras  accessible  to  me,  with  all  possible  care,  and  have  taken  from  it 
what  appeared  to  me  to  be  valuable,  or  even  that  which,  in  spite  of 
its  inexactness,  seemed  to  have  acquired  a  certain  importance,  and, 
therefore,  demanded  elucidation. 

The  pathological  descriptions  depend,  for  the  greater  part,  on  my 
own  labors.  So  far  as  microscopic  conditions  come  into  consideration, 
they  rest  on  Professor  Wedl’s  “  Atlas  der  Pathologischen  Histologie.” 
This  latter  is  a  rich  mine  of  unadorned  facts,  which  has  been  often 
used  by  others,  but  which  is  apt  to  be  seldom  cited.  In  the  prepara¬ 
tion  of  the  section  on  tumors,  the  excellent  work  of  Virchow  has  been 
used  as  the  basis. 

The  part  which  treats  of  the  anomalies  of  refraction  and  accom¬ 
modation,  rests  in  general  on  the  principles  which  I  first  announced 
more  than  twelve  years  ago,  in  the  Vienna  Imperial  Academy  of 
Sciences,  and  which,  since  that  time,  have  everywhere  served  as 
the  basis  of  investigation.  The  nucleus  of  this  subject  lies  in  the 
strict  separation  of  refraction  and  accommodatm^fr^and  in  the  refer¬ 
ence  of  the  individual  errors  to  deviations  absolute  visual 

distance ;  that  is,  to  the  difference  betweemmj^  distance  of  the  far  and 
near  point  of  vision. 

The  section  on  impairments  of  th^m&tions  of  the  ocular  muscles, 
appears  as  the  first  attempt  to  n^lke  a  practical  rise  of  Listing’s  laws 
governing  the  movements  of  ite  eyes,  and  those  educed  by  Hering  as 
regulating  binocular  vision. 

In  order  to  remove^my  subjective  coloring,  as  far  as  possible,  I 
have  avoided  any  aUusaon  to  my  own  writings  in  the  text.  On  the 
contrary,  where  tj^jlabors  of  others  of  a  recent  date  have  been  woven 
into  the  litera^Oe  of  the  subject,  and  where  it  became  necessary 
either  to  ^fepbrt  the  views  advanced  by  an  accumulation  of  authori¬ 
ties,  or  M  leave  the  presentation  of  them  to  their  originators,  I  have 
never^giected  to  give  the  names  of  the  authors. 
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Those  who  are  familiar  with  the  literature  of  ophthalmology,  will 
find  many  deviations  when  the  citations  of  this  work  are  compared  with 
those  of  some  other  modem  writings.  The  reason  of  this  is,  that  I 
have  kept  myself  strictly  within  the  bounds  of  historical  truth,  and 
that  I  have  disdained  to  injure  or  advance  the  interests  of  any  persons 
or  schools,  by  any  misplacement  of  authorities. 

When  not  otherwise  indicated,  the  anatomical  preparations  from 
which  the  wood-engravings  are  made,  were  all  taken  from  my  collection. 

The  chromo-lithographic  plates  were  made  from  originals  and 
painted  entirely  from  life,  and  the  appearances  of  one  eye  were 
combined  with  those  of  another  to  a  very  small  extent  only,  on  account 
of  want  of  room. 

In  the  authorities,  I  have  not  given  the  titles  of  works  in  full,  but 
this  omission  scarcely  requires  explanation. 

Stellwag. 

Vienna,  September,  186T. 
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TO  THE 

SECOND  AMERICAN  EDITION 


Owing  to  the  favorable  reception  and  very  rapid  sale  of  the  first 
edition  of  this  work,  there  has  been  but  little  time  for  any  advances  to 
occur  in  our  knowledge  of  ophthalmology,  nor  has  there  been  much 
opportunity  for  a  thorough  revision  of  this  book.  The  changes  in  the 
present  issue  consist  chiefly  in  the  correction  o^e  typographical 
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INTRODUCTORY  SECTION. 


GENERAL  OBSERVATIONS  ON  THE  INTRA-OCULAR  CIRCULATION  AND 
THE  TREATMENT  OF  DISEASES  OF  THE  EYE. 


The  object  of  all  treatment  is  to  give  as  favorable  a  direction  as  is  possible  to  the 
nutrition.  By  thus  doing,  resolution  of  any  impairment  of  its  functions  is  induced. 

In  order  to  properly  fulfill  this  indication,  it  is  necessary  in  the  first  place  to 
thoroughly  understand  the  circulation  and  innervation  of  the  eyeball.  The  circu¬ 
lation  in  the  interior  of  the  eye  is  subject  to  different  conditions  from  those  which 
obtain  in  the  scleral  and  orbital  vessels  and  their  branches. 

In  the  interior  of  the  eye,  besides  the  common  hindrances  to  the  circulation,  the 
fact  must  be  taken  into  consideration,  that  the  parts  supplying  the  eye  with  blood — 
that  is,  the  choroid  and  retina — are  interleaved,  as  it  were,  between  the  dioptric  media 
and  the  sclerotica,  or  capsule  of  the  globe.  The  dioptric  media  are  to  be  considered 
as  substantially  incompressible,  on  account  of  the  very  slight  amount  of  dense 
material  of  which  they  are  composed.  The  sclerotica,  or  capsule  of  the  globe,  how¬ 
ever,  is  to  a  certain  extent  elastic  and  compressible.  This  property,  according  to 
the  experiments  of  Mayrhofer,  is  chiefly  to  be  ascribed  to  the  lamm^Mtibrosa. 

In  accordance  with  these  anatomical  conditions,  the  pressure^Jntne  hlood  in  the 
interior  of  the  eye,  upon  the  walls  of  the  vessels,  so  far  as  iL0Miot  neutralized  by 
the  contractile  walls  themselves,  is  transferred  to  the  sclormca,  and  distends  this 
until  its  elastic  counter-pressure  is  able  to  maintain  an  ea4ft®1rium  with  the  powerful 
pressure  of  the  blood.  ^VX 

The  actual  lateral  pressure,  or  pressure  of  thefblo^tf  upon  the  vessels,  or  its  dis¬ 
tending  power,  is  called  the  intra-ocular  or  inte/lmV  pressure. 

This  may  be  objectively  appreciated  by  a^hamness  of  the  globe ;  but  the  exter¬ 
nal  pressure  and  internal  tension  do  not  qraays  exactly  counterbalance  each  other, 
nor  do  they  stand  in  a  constant  propo^tl^jw each  other.  The  perceptible  hardness 
of  the  globe  is  an  expression  of  tlnv^Ntance  which  the  sclerotica  in  a  state  of  ten¬ 
sion  offers  to  further  distention.  resistance  evidently  depends  not  alone  on  the 

[degree  of  the  already  existing  tension — that  is,  not  alone  on  the  distending  power, 
but  on  the  amount  of  the^frQic  distensibility ;  in  other  words,  on  two  entirely 
different  factors,  either  ich  may  deviate  from  the  normal. 

Thus  it  sometimq^ta^urs,  for  example,  that  the  elastic  tension  of  the  sclerotica 
sinks  very  low,  beco^Sg  almost  nothing,  while  the  resistance  increases  very  much, 
the  eyeball  feekAs  hard  as  wood  or  bone,  although  the  actual  pressure  of  the 
|blood  in  tine  wVy)  <rf  the  internal  vessels  must  be  absolutely  less. 

We  see  vSn  this,  that  the  so-called  tonometers  or  ophthalmotonometers  are  on- 
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tirely  useless  as  measurers  of  the  intra-ocular  pressure.  They  can  only  measure  the 
resistance  which  the  surface  of  the  globe  offers  to  a  substance  pressing  upon  it 
(Dor,  MonniJc, ),  that  is  to  say,  they  measure  a  power  which  depends  upon  the  intra¬ 
ocular  pressure  and  the  elastic  distensibility  of  the  sclerotic,  or  capsule  of  the  globe, 
but  which  may  be  modified  very  much  by  the  contraction  of  the  external,  muscles  ot 
the  eye,  the  circulation  in  the  orbit,  and  so  on.  Besides  all  this,  on  account  of  the  ditli  - 
culty  of  applying  the  instruments  twice  in  exactly  the  same  manner,  a  proper  com¬ 
parison  of  the  condition  of  the  two  eyes  in  the  same  individual  is  not  always  to  be 
obtained. 

If  the  equilibrium  between  the  intra-ocular  pressure  and  the  elastic  counter-pres¬ 
sure  of  the  capsule  of  the  globe  be  destroyed  by  an  increase  of  the  pressure  of  the 
arterial  blood,  the  tension  of  the  sclerotic,  and  with  it  its  elastic  counter-pressure, 
must  evidently  be  increased.  Since  this  elastic  counter-pressure  affects  equally  the 
whole  intravascular  region,  which  rests  upon  an  incompressible  basis,  the  arterial 
current  will  also  meet  with  increased  resistance  upon  its  entrance  into  the  interior 
of  the  eye,  and  will  be  weakened,  while  the  venous  blood  is  forced  out  from  the 
interior  of  the  globe  at  a  somewhat  accelerated  rate.  If,  on  the  contrary,  a  dis¬ 
turbance  of  the"  equilibrium  results  from  a  lessening  of  the  arterial  blood-pressure, 
the  tension,  and  with  it  the  elastic  counter-pressure  of  the  capsule,  must  be  lowered. 
The  arterial  current  will  then  meet  with  less  resistance  upon  its  entrance  into  the 
intra-ocular  space,  and  there  press  upon  the  walls  of  the  vessels  with  a  greater 
amount  of  force  from  the  heart,  while  on  the  other  hand  the  venous  current  is 
rendered  somewhat  slower  on  account  of  the  weakening  of  a  factor  with  consider¬ 
able  impelling  force,  that  is,  the  pressure  of  the  heart  transmitted  from  the  arteries 
through  the  capillaries. 

The  intra-ocular  pressure,  according  to  what  has  been  said,  may  not  increase  or 
decrease  proportionately  with  the  pressure  of  the  arterial  blood,  but  to  a  much  less 
proportionate  degree.  The  effective  power  of  the  heart  is,  on  the  whole,  a  limited 
one,  and  the  general  pressure  of  the  blood  throughout  tfrs^eystcm  appears  to  be 
capable  of  increase  only  within  narrow  limits.  This  is3^ecially  true  of  the  per¬ 
iphery  of  the  vascular  system,  when  the  blood  has^&ome  so  many  resistances. 
We  must  therefore  believe  that  the  intra-ocular^G^ssure  can  only  be  increased 
slightly,  if  at  all,  by  a  mere  increase  of  the  gei&gl/pressure  tlie  blood.  Experi¬ 
ence  sustains  this  view,  and  at  the  same  tiwOistifies  the  correlative  supposition, 
that  mere  diminution  of  the  arterial  btooHspressure  will  produce  scarcely  a  notice¬ 
able  diminution  of  the  intra-ocular  pr«&ve. 

Indeed,  no  difference  can  be  detectm  in  the  average  tension  of  the  globe,  when 
we  compare  the  eyes  of  persons  wH&ydecided  plethora,  who  have  a  strong  and  full 
radial  pulse  with  violent  acricrfpJHyhe  heart,  with  those  of  very  anaemic  persons,  or  I 
with  persons  suffering  froiA^oatic  cholera  ( Grarfe ),  or  even  when  we  compare  them 
with  the  eyes  of  patieirf^fctfi  a  very  weakened  heart-action,  and  who  are  near  their 
last  moment,  where  tlVvfaclial  pulse  is  scarcely  perceptible,  thread-like,  and  very 
compressible.  Th^gfrision  of  the  eyeball  is  not  decreased  to  any  marked  extent 
until  the  monundQfcleath,  when  the  visible  internal  vessels  empty  themselves,  and  the| 
fundus  of  tjVQb  becomes  pale  (Bouchut,  Hippel.,  Grunhagen). 

The  variation  of  the  intra- ocular  pulse,  and  a  certain  constancy  of  tlnj 

amoun^f  blood- circulation  in  the  interior  of  the  eye,  are  intimately  connected| 
whfK^cJsteadiness  of  the  intra-ocular  pressure,  and  regulate  its  effects. 
etaWancy  in  amount  does  not  prevent  irregular  distribution,  however. 
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hypothecates  the  actually  existing  ability  to  equalize  local  overloading  by  equal 
depletions  of  other  parts  of  the  intra-ocular  space  {Memorski). 

The  variations  in  the  pulse  are  indeed  much  less  than  would  correspond  to  the 
caliber  of  the  intra-ocular  trunks.  They  are  only  perceived  on  the  larger  retinal 
veins,  and  by  enlarging  the  ophthalmoscopic  image  {Bonders).  In  the  arteries, 
under  normal  circumstances,  they  cannot  be  objectively  perceived,  and  subjectively, 
the  arterial  current  in  the  entoptic,  projected,  choroidal  image  has  either  been  found 
equable  ( Vierordt ,  Laiblin ),  or  a  slight  isynclironous  acceleration  of  the  systolic 
sound  lias  been  with  some  difficulty  recognized  ( Berthold ,  Pope,  Ilippel,  Griinliagen). 

The  results  of  a  number  of  physiological  experiments  on  animals  indicate  that 
the  amount  of  blood  within  the  eye  is  unchangeable  in  quantity.  In  these  experi¬ 
ments  the  current  of  blood  to  and  from  the  head  was  partially  or  entirely  interrupted 
by  ligations  of  the  principal  blood-vessels  of  the  neck  {Kussmaul,  Memorski,  Traut- 
vetter,  Weber).  To  this  may  be  added  the  fact,  that  even  a  very  considerable  active 
or  passive  hypercemia  of  the  adjacent  orbital  tissues  does  not  necessarily  produce  a 
marked  influence  upon  the  amount  in  the  intra-ocular  vessels,  and  upon  the  color  of 
the  fundus.  The  official  surgeons  at  executions  by  hanging,  have  observed  an 
overloading  of  the  scleral  and  orbital,  but  never  of  the  intra-ocular  vessels 
{Memorslci). 

The  power  of  maintaining  the  equilibrium  in  the  intra-ocular  vessels  is  most 
plainly  seen  in  the  retina,  because  here  abnormal  dilatations  of  the  veins  are  usually 
connected  with  marked  contraction  of  the  arteries.  It  exists  in  the  uvea  also,  as  we 
should  suppose  from  the  change  in  size  of  the  ciliary  processes  necessary  to  the 
play  of  the  pupil  ( 0.  Becker).  If  we  remember,  also,  that  in  ischaemic  conditions 
of  the  retina  there  is  never  any  paleness  of  the  fundus,  and  that  in  so-called  embo¬ 
lism  of  the  central  artery  of  the  retina,  the  nearly  complete  emptiness  of  the  retinal 
vessels  is  accompanied  by  a  dark  redness  in  the  region  of  the  yellow  spot,  and  some¬ 
times  with  choroidal  hemorrhage  {Mauthner),  the  supposition  is  justified,  that  under 
the  regulatory  influence  of  the  capsule  of  the  globe,  anomalies  in  th\  filling-up  of 
the  retinal  vessels  may  be  compensated  for  by  an  opposite  cond^!^p\>f  the  uveal 
vessels.  If  we  consider  the  fact,  also,  that  the  iris  and  chorffi^consist  chiefly  of 
vessels,  and  that  the  sum  of  their  caliber  is  far  greater  than^ft^vfc  of  the  retinal  ves¬ 
sels,  such  a  maintenance  of  the  equilibrium  in  the  quan  titaQjthe  blood  will  appear 
to  be  very  easy,  and  to  be  possible  without  any  markgd/^yfnge  in  the  caliber  of  the 
uveal  vessels,  and^perhaps  we  may  believe  that  the  p<fcuflar  structure  of  the  choroid  is 
for  the  very  purpose  of  rendering  this  maintenance  of  the  equilibrium  in  the 
quantity  of  blood  an  easy  task.  O 

The  regulatory  influence  of  the  elastic  qa|0jile  of  the  globe  is  inefficacious  if  the 
venous  flow  from  the  interior  of  the  rendered  difficult,  or  even  if  it  be 

hindered.  The  intra-ocular  pressure  <*^Wll  as  the  amount  of  blood  circulating  in 
the  eye  then  increases,  while  gmat0>  variations  appear  in  the  pulsation  of  the 
larger  vessels.  Yet,  according  t<\jjJ^ysiological  experiments  {Memorski)  and  practical 
experience,  congestions  in  th(J^ibital  veins  and  their  branches  are  not  sufficient  to 
cause  marked  changes  in  tK?\kitra-ocular  vessels.  The  causes  of  congestion  must  act 
upon  the  vessels  as  tlmwfiSerge  from  the  sclerotic  in  order  to  produce  this  effect. 

The  fact  comes  into\onsideration  at  this  point,  that  the  extra-ocular  venous  trunks  have 
very  thin  walls,  ajj^^liat  they  run  in  a  very  loose  yielding  tissue — that  is  to  say,  they  are  ex¬ 
posed  to  a  ve^v  sl^it ■External  pressure,  and  besides  this,  the  sum  of  their  caliber  far  exceeds 
that  of  the  p^j-ocular  veins.  They  can,  then,  offer  very  little  resistance  to  the  proportion- 
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ately  very  small  current  of  the  ocular  and  venous  blood,  as  the  current  is  forced  outwards  under 
the  powerful  elastic  counter-pressure  of  the  capsule  of  the  globe.  But  if  the  causes  of  con¬ 
gestion  act  directly  upon  the  emergent  vessels  of  the  sclerotica,  the  former  equilibrium  between 
the  pressure  of  the  blood  upon  the  walls  of  the  vessels  and  the  elastic  counter-pressure  of  the 
capsule  can  only  be  maintained  if  a  corresponding  acceleration  of  the  blood-current  takes  place 
in  the  venous  trunks  still  remaining  free. 


If  this  do  not  occur,  there  must  be  a  disproportion  between  the  flowing  in  and 
out  of  the  blood :  the  amount  of  blood  and  the  intra-ocular  pressure  must  increase. 
This  disproportion  will  become  prominent  the  greater  the  arterial  blood-pressure, 
and  the  greater  the  resistance  of  the  veins.  The  equilibrium  is  thus  disturbed,  the 
tension  of  the  capsule  and  its  counter-pressure  increased,  and,  in  consequence,  the 
venous  trunks  still  remaining  free,  especially  those  near  the  emergent  vessels,  empty 
themselves  at  every  pressure  of  the  arterial  blood-current  more  quickly  and  com¬ 
pletely  than  otherwise,  and  then  show  variations  in  their  pulsations.  But  when  the 
partial  retardation  of  the  return  of  venous  blood  is  insufficient  to  equalize  the  rhyth¬ 
mical  increase  in  the  arterial  lateral  pressure  which  causes  it,  that  is  to  say,  when 
the  resistance  of  the  arterial  flow  increases,  the  pulse  must  appear  more  and  more 
distinct  in  the  trunks  of  the  arteries. 

The  regulative  influence  of  the  capsule  of  the  globe  is  also  diminished  by  the  les¬ 
sening  of  the  elastic  clistensibility  that  is  often  connected  with  advanced  senile 
changes  in  the  eye,  but  which  may  also  be  observed  as  an  habitual  condition  in 
some  persons  and  even  in  whole  families.  On  the  one  hand  a  rigid  capsule  offers 
great  resistance  to  the  dilatation  of  the  venous  emergent  vessels,  and  thus  renders 
the  restoration  of  the  equilibrium  difficult,  if  an  increase  of  the  arterial  flow  of  blood, 
however  caused,  demands  an  accelerated  and  increased  exit  of  venous  blood.  On 
the  other  hand,  we  must  consider  that  the  regulative  influence  of  the  capsule  of  the 
globe  can  only  be  felt  so  far  as  a  certain  amount  of  elastic  distensibility  remains  at 
our  disposal  as  a  reserve  force.  But  this  amount,  with  an  equal  amount  of  tension 
and  elastic  distensibility,  will  rise  and  fall  in  an  inverse  m^Aortion  with  the  rigidity 
of  the  capsule  and  tlie  degree  of  the  existing  tension.  lastic  distensibility  of 

the  capsule  be  nothing  from  the  very  start,  or  if  it  1^2^ipletely  exhausted  by  ten¬ 
sion,  the  regulative  influence  will,  of  course,  be  couGSletely  removed  and  the  capsule 
be  like  a  rigid  wall. 

It  is  all  the  same  under  these  circumsta^^Qhether  the  existing  degree  of  tension 
be  produced  by  the  intra-ocular  pressure\)r/>y  a  pressure  acting  from  without  on 
the  globe,  since  this  latter  will  be  carrim^hrough  the  incompressible  media  upon  the 
inner  wall  of  the  capsule.  In  consoirairce  with  this,  pressure  upon  the  eyeball  with 
the  finger  will  actually  excite  vemj^feat  variations  in  the  pulsation  of  the  retinal 
vessels  ( Graefe ,  Bonders).  Thj^j)ll  occur  so  much  the  more  easily  and  certainly 
the  more  rigid  is  the  capsul^gnd  the  greater  the  degree  of  tension  already  existing. 

The  regulative  infl  pen©3!"  the  capsule  of  the  globe  is,  besides,  to  a  great  degree 
dependent  upon  endosha£«is  and  exosmosis  as  well  as  on  the  filtration  of  the  eye. 

This  regulativedGftuence  must  be  considerably  increased  if  the  abnormal  increase  I 
of  the  pressure  ii0k  globe,  as  in  other  parts  of  the  body,  lead  to  an  increased  carry¬ 
ing  off  of  tl^&fmhient  material.  An  abnormal  diminution  of  the  pressure,  on  the  con¬ 
trary,  leat&^ran  increased  deposition  of  material.  In  such  a  case,  the  intra-ocular 
pressui^Van  never  rise  and  fall  to  a  degree  correspondent  to  the  increase  or  decrease  I 
of  fa^ujeral  pressure  in  the  intra-ocular  vessels,  and  correspondent  to  the  sum  of  I 
tlp^esistance  of  the  venous  current.  The  variations  in  the  intra-ocular  pressure  must  I 
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always  remain  below  this,  and  under  favorable  circumstances  be  completely  neutral¬ 
ized.  We  may  estimate  the  control  of  such  compensatory  currents  as  well  as  their 
power  on  the  normal  eye  by  a  simple  experiment.  If  a  somewhat  powerful  pressure 
be  exercised  upon  the  globe,  even  for  a  short  time,  the  dioptric  media  quickly  les¬ 
sen  to  a  certain  extent,  but  the  loss  is  restored  as  soon  as  the  pressure  is  removed 
(Bonders).  Now,  whatever  may  be  effected  by  an  external  pressure,  may  certainly 
also  be  accomplished  by  the  counter-pressure  of  a  capsule  rendered  very  tense  from 
within  out,  although  the  resultant  of  the  changed  conditions  must  show  variation 
in  certain  respects.  In  fact,  when  an  abnormal  increase  of  the  intra-ocular  pressure 
induced  by  venous  congestion  exists,  there  is,  as  a  rule,  a  marked  decrease  of  the 
aqueous  humor  at  a  very  early  period,  together  with  an  equivalent  increase  of  the 
vitreous  humor.  In  this  case  the  increased  pressure  of  the  capsule  of  the  globe  upon 
the  dioptric  media,  and  the  increased  pressure  of  the  blood  upon  the  wall  of  the 
vessels  caused  by  the  venous  congestion,  are  to  some  extent  opposed  to  each  other. 
If  we  may  draw  conclusion's  from  analogous  conditions,  wTe  may  say  that  the  in¬ 
creased  pressure  of  the  capsule  of  the  globe  leads  to  an  increase  of  resorption,  and 
especially  to  an  increase  of  the  transfusion  through  the  cornea,  that  is,  to  a  lessening 
of  the  aqueous  humor.  The  increased  pressure  of  the  blood  upon  the  walls  of  the  ves¬ 
sels  must  assist  the  filtration,  especially  in  the  choroid,  and  thus  cause  an  increase  in 
the  vitreous  humor. 

In  view  of  this,  vre  need  not,  in  order  to  explain  these  symptoms,  accept  the  view 
that  there  is  a  peculiar  anomaly  of  secretion  or  a  peculiar  disease,  influencing  the 
nerves  of  secretion  (. Bonders ,  Wegner,  Hippel ,  Griinliageni).  Such  an  hypothesis  is 
the  less  justifiable,  from  the  fact  that  it  must  presuppose  an  opposite  condition  of 
innervation  in  the  anterior  and  posterior  half  of  the  globe,  respectively,  and  thus  be 
inconsistent  with  the  anatomical  conditions  of  the  ciliary  nerves.  So  long,  there¬ 
fore,  as  the  results  of  physiological  experiments  are  so  confused,  and  to  some  extent 
contradictory  (  Wegner ,  Bernard,  Bonders,  Adamiik,  Horper,  Grunhagen ),  it  is  better 
to  hold  to  the  simpler  explanation  that  the  increase  of  the  vitreous,^  well  as  the 
lessening  of  the  anterior  chamber  depend  upon  entirely  analogous  — that  is, 

upon  increased -filtration  from  the  vessels  and  greater  transfusion  ^ough  the  cornea, 
and  that  these  are  both  to  be  referred  to  the  prevailing  pressttfa^ 

Finally,  the  regulative  influence  of  the  capsule  of  th<$  >e  may  be  limited  or 
completely  removed  by  abnormal  conditions  of  filtnrtk^md  osmosis.  Practically, 
only  those  deviations  are  to  be  considered  which  caiQe\i>liminution  in  the  dioptric 
media,  and  which  may  thus  completely  destroy  tfc^  resistance  of  the  globe,  so  that 
it  feels  very  soft  and  atrophied,  and  the  cornea  C^n  becomes  flaccid  and  wrinkled. 

This  condition  of  things,  with  apparentc40plete  integrity  of  the  individual  parts 
of  the  eye,  has  been  sometimes  observed^£^)periodical  affection,  appearing  in  par¬ 
oxysms  and  united  with  neuralgia  fifth  pair  (Graefe).  It  has  also  been 

observed  as  an  exacerbating  and  renting  affection  (Nagel),  and  considered  to  be  a 
kind  of  neurosis  of  secretion.  K$Jk  rule,  however,  it  accompanies  manifest  disease 
involving  the  nutrition  (R<d({#k),  and  is  one  of  the  most  prominent  evidences  of 
beginning  and  advancing  tfEN^fliy  of  the  globe. 

♦ 

It  is  believed  by  an  increase  of  the  intra-ocular  pressure,  and  consequently  abnor¬ 

mal  tension  and  limitatSJ^  of  the  regulative  influence  of  the  capsule  of  the  eye,  may  be  caused 
solely  by  an  incres^  of  the  dioptric  media.  Apart  from  the  results  of  physiological 
experiments  ( Gr^^a^en ,  Memorski,  Adamiik,  Hippel ),  we  may  urge  against  this  view  the  fact 
that  in  a  nogmal  condition  of  the  circulation  the  source  of  the  secretion  must  soon  become 
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obstructed  of  itself,  to  such  an  extent  that  the  resistance  of  the  arterial  and  venous  flow 
increases  with  the  increase  of  the  media.  Of  course,  however,  we  do  not  deny  the  possibility 
of  considerable  increase  in  the  dioptric  media.  This  occurs  whenever  the  cavity  of  the  globe 
is  enlarged  by  staphylomata  or  ecstasise  of  any  kind.  It  is  then,  however,  not  so  much  the 
cause  as  the  result  of  the  distention  of  the  capsule,  and  the  means  by  which  the  lateral  pres¬ 
sure  of  the  blood,  flowing  in  the  vessels  which  are  but  little  capable  of  dilatation,  is  equalized 
with  the  elastic  counter-pressure  of  the  capsule. 

If  any  part  of  the  dioptric  media  have  been  evacuated  through  rupture  of  the  walls 
of  the  globe,  the  intra-ocular  vessels  are  under  the  same  physical  conditions  as  when 
a  portion  of  the  media  have  become  softened  on  account  of  a  wound  of  the  sclerot¬ 
ica  or  cornea.  The  intra-ocular  pressure  and,  with  this,  the  elastic  tension  of  the 
capsule  fall  to  zero,  while  at  the  same  time  the  substructure  against  which  the  cap¬ 
sule  compresses  the  intra-ocular  vessels  is  destroyed.  The  resistance  which  the  cap¬ 
sule  offers  to  the  entrance  of  the  arterial  blood  is  thus  removed,  while  at  the  same 
time  one  of  the  important  factors  in  impelling  the  venous  current  is  also  removed. 
The  intra-ocular  vessels  become  distended  as  far  as  the  local  blood-pressure  requires 
it,  and  as  is  allowed  by  the  elastic  contractility  of  its  w\alls.  Pulsations  of  the  same 
kind  as  in  other  arteries  of  the  same  diameter  are  observed  in  the  arteries,  while  the 
venous  blood  flows  off  in  a  more  even  current.  In  short,  the  intra-ocular  circula¬ 
tion  has  lost  its  independent  action,  and  it  takes  part  in  all  the  disturbances  of  circu¬ 
lation  of  the  efferent  and  afferent  vessels,  and  is  therefore  influenced  by  the  condi¬ 
tion  of  the  tissue  on  the  orbit,  and  the  tension  of  the  muscles  surrounding  the  globe. 

Proofs  of  this  are  furnished  by  a  number  of  direct  (MemcrsM)  and  especially 
manometric  experiments  (Grunhagen,  Wegner,  AdamuTc,  Ilippel,  Weber ).  The  latter 
are  to  a  certain  extent  convincing,  since  the  circulation  of  the  eye  is  affected  about 
in  the  same  manner  when  a  portion  of  the  dioptric  media  is  evacuated  externally, 
as  when  it  escapes  into  a  well-fitting  tube. 

The  fluid  inclosed  in  the  manometer  must,  of  course,  increase  the  resistance  to  the 
exit  of  the  blood ;  but  with  the  greatest  care  and  improvement  in  the  instruments 
(Hippel,  Grunhagen ,  Adamulc),  they  can  never  replace  l^^elastic  counter -pressure 
which  constantly  changes  with  the  internal  pressure.  H0j$e  the  regulative  influence 
which  a  completely  closed,  normal  capsule  of  the^r^oe  exercises  upon  the  intra¬ 
ocular  current,  and  by  means  of  which  it  striv  equalize  each  increase  of  the 
arterial  flow  by  a  corresponding  increase  in  venous  current,  is  not  completely 
compensated  for  in  these  experiments.  PrfcfS  of  this  are  found  in  the  rhythmical 
variations  in  the  manometer  column  of^toicl,  asynchronous  with  the  heart,  and  in 
the  varying  respiration,  as  well  as  in  w  great  contraction  of  the  pupil  (Hippel, 
Grunliagen ,  Adamulc)  which  occurcj^en  in  eyes  fully  under  the  influence  of  atro¬ 
pine,  at  the  instant  the  canula  is>&fc^d  through  the  capsule.  The  contraction  of  the 
pupil  continues  as  long  as  tlf^j^Te  allows  any  distention  of  the  media.  This  myosis, 
as  we  may  suppose  from*u©Dgy;  indicates  with  great  probability  that  the  tension 
is  greatly  reduced,  or  tl*4^t  is  at  zero. 

The  very  great  diffidences  which  are  shown  by  modification  of  the  experiment 
in  a  medium  elevarfTyt  of  the  manometer  column  do  not  contradict  this  view  by  any 
means ;  for  thtsOre  the  expression  of  the  control  of  a  sum  of  very  different  forces, 
which  allo^Qi^distention  of  the  media,  but  which  cannot  be  transferred  to  the 
opened  catosiue  in  such  a  way  as  to  bring  out  its  elastic  counter-pressure.  In  this 
case  eral  pressure  in  the  intra-ocular  and  orbital  vessels,  the  state  of  tension 

of  pie  inorganic  and  organic  muscles  which  surround  the  globe,  the  resistance  of 
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the  orbital  tissue,  and  so  on,  all  act  together,  and  it  is  not  possible  to  measure  the 
individual  action  of  these  factors.  We  are,  therefore,  not  justified  in  using  the 
results  of  manomstric  experiments  as  premises  for  conclusions  as  to  the  intra¬ 
ocular  pressure  in  the  unopened  eye.  They  are,  however,  of  inestimable  value,  but 
only  so  far  as  they  relate  to  the  general  laws  of  circulation. 

We  must  not,  however,  consider  the  regulative  influence  of  the  intact  capsule, 
and  the  constancy  of  the  intra- ocular  pressure,  and  the  quantity  of  intra-ocular  blood 
as  absolute ;  in  other  words,  we  should  not  consider  the  autonomy  of  the  intra-ocular 
circulation  as  being  the  same  with  entire  independence.  On  the  contrary,  each 
change  in  the  general  blood- pressure  must  momentarily  affect  the  intra-ocular  circu¬ 
lation.  The  regulative  effect  of  the  capsule  of  the  globe  is  nothing  but  the  elastic 
reaction  of  the  cornea  and  sclerotica  to  real  disturbances  of  equilibrium,  and 
requires  a  very  small  space  of  time.  This  is  shown  by  the  very  slight  variations 
which  are  observed  on  the  central  portions  of  the  retinal  veins,  and  in  the  entopic 
choroidal  image  in  a  normal  condition  synchronously  with  the  heart’s  pulsation,  and 
even  with  the  varying  respiratory  pressure  (Donders). 

It  is  also  a  fact  of  importance  that  an  elongation  of  the  vascular  current  on  the 
entoptic  choroidal  image  may  be  observed  on  a  slight  pressure  upon  the  eyeball 
(Berthold).  We  may  also  regard  in  the  same  light  the  retinal  hemorrhages  which  are 
sometimes  observed  as  a  result  of  morbid  muscular  contraction  ;  for  example,  after 
a  severe  fit  of  sneezing,  coughing,  or  vomiting,  and  which  are  evidently  to  be  re¬ 


ferred  to  blood  congestion. 

Furthermore,  we  should  not  overlook  the  fact  that  the  regulative  effect  of  the 
elastic  capsule  of  the  globe  does  not  exclude  an  uneven  distribution  of  the  amount 
of  intra-ocular  blood,  and  that  strictly  localized  disturbances  of  circulation,  as  well 
as  general  ones,  are  destructive  to  the  nutrition  of  the  affected  parts.  They  favor 
the  development  of  circumscribed  inflammatory  masses,  and  may  considerably 
modify  their  course.  Finally,  we  should  remember  that  the  oculistic  field  extends 
beyond  the  interior  of  the  eyeball  into  a  vascular  region,  which  is  ujnder  the  com¬ 
plete  sway  of  the  laws  of  the  general  circulation.  • 

We  must,  therefore,  in  sketching  out  a  plan  of  local  treatm^^be  most  careful 
of  the  influences  which  may  impair  the  general  circulatioiV'^K nutrition.  In  this 
respect,  besides  some  deviations  in  the  quantity  and  of  the  blood,  which 

will  be  better  considered  in  the  chapters  on  special  d^Stees,  there  are  certain  dis¬ 
turbances  of  innervation  to  be  considered.  The  sy^^phetic  nerve  alone  can  exert 
a  direct  influence,  this  being  the  nerve  that  supfeiesme  muscles,  and  which  prob¬ 
ably  directly  influences  the  nutrition. 

This  influence  is  very  markedly  seen  iiy(^ilysis  or  irritation  of  the  sympathetic 
centers,  apart  from  the  consequences  vvhQk  result  from  the  disturbance  of  the 
nutritive  innervation  itself.  Marki^V&y  p erse mia  or  ischaemia  may  occur,  which 
will  unfavorably  influence  the  processes,  and  which  may  be  directly  or 

indirectly  caused.  The  latter  m^jjbsult  from  the  fact  that  the  narrowing  or  widen¬ 
ing  of  large  numbers  of  vqs^Jj  must  necessarily  place  the  blood-pressure  and  the 
distention  in  the  other  portfTxN  of  the  current  in  opposition  to  each  other. 

Such  central  affecti^&^Nhe  sympathetic  are  induced,  according  to  physiological  experi¬ 
ments  on  animals,  by  fH^action  of  blood  poisoned  with  carbonic  acid,  through  an  interruption 
of  the  respiration-^^V^oJcZ,  Ludwig,  Thery).  Another  source  of  these  affections  may  be 
found  in  oertaiiroojsojis,  for  example,  curare,  atropine,  and  calabar  bean,  when  injected  into 
the  vessels  Gotz,  Bloebaum),  and  thus  brought  in  contact  with  the  brain. 
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INTERMITTENT  OPHTHALMIA. — SYMPATHETIC  NERVE. 


More  recent  observations  render  it  probable  that  in  the  so-called  intermittent  ophthalmia 
the  effect  of  blood  infected  with  malarial  poison  may  exhibit  symptoms  in  the  sympathetic 
centers,  and  that  thus  this  affection  of  the  eye  is  a  kind  of  a  disguised  intermittent  fever.  In¬ 
termittent  ophthalmia  is  quite  often  described  by  the  older  authors  ( Himly ,  T.  Benedikt, 
Ruete ,  Mackenzie),  and  very  recently  it  has  again  attracted  attention  (Eulcnberg,  Landois). 
The  affection  is  characterized  by  symptoms  of  vascular  paralysis,  which  appear  in  distinct 
quotidian  or  tertiary  forms,  and,  in  the  beginning  at  least,  there  is  a  complete  intermission. 
These  symptoms  are  usually  confined  to  the  conjunctiva  and  lids.  These  parts  are  more 
or  less  reddened,  oedematous,  while  the  mucous  secretion  is  increased,  and  at  times  there  is 
considerable  ciliary  irritation  ( Slaitb ,  Mcinnhardt)  [Room].  In  rarer  cases  the  ciliary  system 
is  affected  to  a  greater  extent,  and  at  times  the  affection  presents  the  form  of  an  intermittent 
iritis,  with  or  without  hypopyon  ( Staub ).  When  the  affection  continues  for  a  long  time  it  is 
said  to  result  in  a  permanent  chronic  ophthalmia,  opacity  of ,  the  cornea,  atrophy  of  the  eye 
( Oriesinger ).  Some  authors  speak  of  intermittent  amaurosis  ( Teslelin ),  but  the  proximate 
cause  of  such  affections,  and  whether  they  could  be  directly  referred  to  malarial  infection,  has 
not  been  made  clear. 


In  tlie  same  way  disturbances  of  circulation  and  nutrition  may  occur  if  the 
ganglia,  the  trunks,  or  branches  of  the  sympathetic  nerve  are  in  any  way  affected. 
The  type  of  the  affection  varies  according  to  the  location  of  the  injurious  impres¬ 
sion,  the  anatomical  conditions,  and  the  physiological  significance  of  the  affected 
portion  of  the  sympathetic  nerve.  We  must  therefore  consider  these  facts  a  little 
more  closely. 

The  center  of  the  sympathetic  system  is  generally  considered  to  be  in  the  medulla 
oblongata  ( Schiff ’  Sallcowsld),  or  still  higher  up,  in  the  crura  cerebri  {Budge).  A 
part  of  the  fibers  arising  here  originated  from  both  the  brain  and  the  medulla,  and 
lie  on  the  trunks  of  some  of  the  cerebral  nerves,  from  there  passing  on  to  vessels, 
or,  having  united  with  the  former,  pass  on  to  the  periphery.  Such  fibers  accompany 
the  seventh  nerve  ( Schiff, \  Samuel ),  and  the  fifth  to  their  outermost  limits. 

Sympathetic  twigs  are  united  to  the  trunks  of  the  latter,  even  in  the  brain,  which 
are  then  pressed  into  a  bundle  on  the  united  first  and  second  branch  of  the  fifth. 
They  then  extend  to  the  Gasserian  ganglion,  where  they  are  tost. 

The  greater  portion,  however,  of  the  fibers  arising  in^fciyain  pass  downwards 
into  the  spinal  cord  and  are  here  probably  strengthened^^  nbers  which  spring  from 
the  spinal  cord  itself.  The  sympathetic  fibers  goiii^S^Khe  eye  and  its  appendages 
extend  downwards  into  the  anterior  fibers  of  the  ilia  without  crossing,  and  are 
here  united  to  other  fibrillae,  which  probal  fivtifyee  cl  from  the  anterior  and  middle 
fibers  {Budge).  They  appear  to  be  nearljfimifad  with  the  anterior  roots  of  the 
spinal  nerves  in  question  {Budge,  iM/r^r^^/Beneath  the  sixth  cervical  ganglion  and 
above  the  second  {Bernard)  or  third  (B //(£}),  Sallcowsld)  thoracic  plexus.  Only  a  small 
bundle,  designed  for  the  conjuncth^the  lids,  and  the  lachrymal  glands,  passes  up 
as  high  as  the  third  cervical  gangjEg  {Landois,  Eulenberg).  The  bundles  extend¬ 
ing  into  the  first  and  second>X^lcal  nerves  appear  in  the  two  corresponding  supe¬ 
rior  thoracic  ganglia,  and^)^  through  the  united  portion  of  the  marginal  fibers  into 
the  cervical  portion  of  t\^atter.  This  unites  in  itself  all  the  sympathetic  fibers  pro¬ 
ceeding  from  the  eigbCjprvical  nerves,  and  has  three  large  ganglia.  The  direction  of 
the  fibers  in  this  prfTyon  is  ascending,  and  is  continued  by  the  fibers  from  the  upper 
cervical  gangho^vThese  inclose  the  carotid,  and  extend  with  their  branches,  form¬ 
ing  twigs  o^injll  the  organs  of  the  neck  and  head.  A  number  of  the  fibers  thus 
pass  with  tlnrCarotid  into  the  cavity  of  the  skull,  and  follow"  in  part  the  ramifica¬ 
tions  vessels,  but  in  part  pass  over  from  the  cavernous  sinus  into  the  Gasserian 

gar^jon ;  here  they  unite  with  the  sympathetic  fibers  coming  directly  from  the 
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brain,  and  radiate  in  the  fifth  pair,  in  its  peripheral  course.  With  the  first  branch  of 
the  fifth,  which,  however,  takes  some  twigs  direct  from  the  carotid  plexus,  the 
sympathetic  fibers  pass  to  the  eye  and  its  appendages,  where  they  meet  with  other 
fibers,  which  belong  to  the  vessels  and  the  facial  nerve. 

The  first  branch  of  the  fifth,  whose  roots,  in  common  with  those  of  the  second 
branch,  lie  in  the  medulla  oblongata,  and  are  connected  to  the  corpus  restiforme 
(. Deiters ),  passes,  with  the  sympathetic  fibers  that  are  mingled  with  it,  through  the 
superior  orbital  foramen,  and  here,  or  somewhat  earlier,  divides  into  three  branches. 
The  lachrymal  nerve  passes  to  the  lachrymal  glands  and  to  the  outer  portion  of  the 
upper  lid.  The  frontal  nerve  supplies  the  integument  of  the  forehead,  and  with  a 
neighboring  branch,  the  supra -trochlear  nerve,  the  inner  part  of  the  upper  lid  and 
the  root  of  the  nose.  The  third  branch,  the  naso-ciliaris,  first  gives  off  the  ciliary 
nerves.  It  then  divides  into  the  infra- trochlear  nerve,  which  radiates  into  the  urmer 
lid  and  the  Integument  of  the  root  of  the  nose,  and  into  the  ethmoidal  nerve.  This 
latter  nerve  runs  through  the  ethmoid  foramen  into  the  cranial  cavity,  and  from 
here  through  the  cribriform  plate  into  the  nasal  cavities,  where  it  supplies  the  ante¬ 
rior  portion  of  the  Schneiderian  membrane,  and,  being  continued,  perforates  the  nose 
between  the  lower  border  of  the  nasal  bone  and  the  cartilage,  thus  reaching  the  in¬ 
tegument  of  the  end  of  the  nose,  and  is  lost  in  terminal  branches. 

The  nerve-fibers,  intended  to  supply  the  globe  of  the  eye  itself,  run  in  part  directly 
from  the  naso-ciliary  nerve,  as  long  ciliary  nerves,  to  the  globe ;  but  some  of  them  run 
first  into  the  ciliary  ganglion  as  long  roots,  where  they  meet  with  fibers  which,  as 
short  roots,  have  branched  off  from  the  third  pair  of  cerebral  nerves,  and  with,  others 
which  the  ganglion  takes  as  nutrient  branches  from  the  surrounding  sympathetic 
vascular  tissue. 

All  these  different  kinds  of  fibers  are  thoroughly  mingled  in  the  short  ciliary 
nerves  passing  out  from  here.  They  run  through  a  number  of  small  ganglion-like 
nodules  (C.  Krause,  IT.  Mutter,  SchweAgger,  and  Samuel)  embedded  in  the  choroid, 
and  finally,  after  very  many  plexus-like  turnings  (Danders),  branch  mA  in  the  differ¬ 
ent  parts  of  the  eyeball.  A  small  portion  of  the  sympathetic H^Sers  in  the  cer¬ 
vical  limiting  cord  act  as  motory  nerves.  They  supply  the  di  of  the  pupil  as 
well  as  the  organic  muscles  of  the  lid  and  the  orbit.  By  redialing  the  tension  of 
these  muscles  they  have  a  reflex  influence  upon  the  cirdj^^lon  of  the  eye  and  its 
surroundings.  The  principal  part  of  these  fibers,  k^r,  are  of  the  vaso-motory 
kind;  with  the  systolic  movements  of  the  vessels  gently  influence  certain 

other  contractions  and  expansions,  that  are  independent  of  the  pulse,  and  which 
determine  the  blood-contents  of  every  vessel,  as  Wll  as  the  resistance  to  the  current 
(Schijff,  C.  Bernard).  & 

Interferences  with  the  conducting  P<^S*^f  the  cervical  or  of  its  roots,  according 
to  practical  experience  (Eidenlerg,y\$tyiliman,  Ogle),  exactly  as  division  of  the 
above-named  parts  in  animals,  res*rit\u/a  marked  contraction  of  the  pupil  (Petit,  Biffi, 
Trautvetter,  Arlt ,  Jr.)  as  well  aXo^the  palpebral  fissure  (Cl.  Bernard,  B.  Wagner, 
Remap),  a  recession  of  thts^^)be  within  the  orbit  (Petit,  Schiff,  Prevost,  Jolyet, 
Budge),  enlargement  of  AW  Vessels  of  the  iris,  and  a  marked  congestion  of  the 
affected  side  of  the  h&^witli  increase  of  temperature.  Irritation  of  the  cervical 
and  experimental  e^N^tions  produce  the  opposite  symptoms  (CL  Bernard,  Budge, 
Wegner,  SalJeowsftADondei's),  provided  the  irritation  does  not  extend  beyond  a  cer¬ 
tain  degree,  irN(^i3h  case  the  symptoms  of  paralysis  rapidly  appear. 

The  oth^sbundle  of  sympathetic  fibers,  which  springs  directly  from  the  brain, 
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and  which  runs  along  the  border  of  the  trunk  of  the  fifth  pair  to  the  Gasserian 
ganglion,  does  not  give  off  any  motor  filaments  to  the  dilator  of  the  pupil,  for 
galvanic  irritation  of  this  ganglion  or  of  the  first  branch  of  the  fifth  pair,  after 
extirpation  of  the  first  cervical  ganglion,  does  not  produce  dilatation  of  the  pupil 
{Budge).  On  the  other  hand,  in  connection  with  the  vaso-motory  tubes,  it  contains 
a  great  number  of  peculiar  fibers  which  are  wanting  in  the  cervical,  and  which  are 
closely  connected  with  the  nutrition  of  the  eye,  and  are  therefore  called  nutritive 
fibers. 

In  accordance  with  this  anatomical  fact,  division  of  this  bundle  behind  the 
ganglion  or  inside  of  the  pons  varolii  ( Biittner ,  G.  Meissner,  Schiff)  often  leads  to  very 
marked  disturbances,  which,  in  conjunction  with  the  paralysis  of  nutrition  of  the 
vessels,  gives  the  idea  of  a  neuro-paralytic  ophthalmia.  This  never  occurs  in  divi¬ 
sion  of  the  cervical  limiting  cord  {Schiff). 

Paralysis  of  the  vessels  is  marked  by  a  more  or  less  decided  hyperoemia  and 
oedematous  swelling  of  the  conjunctiva,  attended  by  the  secretion  of  a  muco-puru- 
lent  material,  and  sometimes  by  hemorrhage  into  the  subconjunctival  tissue 
{Ilippel).  The  disturbances  of  nutrition  are  seen  in  infiltration  and  ulceration  of 
the  cornea,  diminution  in  the  lachrymal  secretion,  and  decrease  in  the  intra-ocular 
media,  that  is  to  say,  in  a  general  softening  of  the  globe. 

Iri do-choroiditis  ( Graefe ,  Heymann ),  or  hypopyon,  which  may  finally  produce 
atrophy  of  the  globe,  is  sometimes  secondarily  developed.  In  some  cases  affections 
in  the  nerve  and  retina  have  also  been  observed,' which  are  apt  to  vary  in  duration 
and  degree,  and  which  may  increase  to  complete  but  temporary  amaurosis  ( Graefe , 
Ilippel). 

In  accordance  with  the  conditions  which  have  just  been  described,  morbid  pro¬ 
cesses  which  are  located  in  the  pons  varolii,  or  in  the  trunk  of  the  fifth  pair  ( Stan¬ 
ley, ,  Alison ,  Power),  just  as  division  of  the  latter  in  animals  {Schiff)  produce  neuro¬ 
paralytic  ophthalmia,  which  are  then  usually  accompanied  by  extensive  disturbances 
of  sensation  in  the  region  supplied  by  the  trifacial.  Similar  Results  not  unfrequent- 
ly  occur,  however,  if  the  Gasserian  ganglion,  or  the  first  bi^fQijff  the  fifth  pair  up  to 
the  point  where  the  ciliary  nerves  are  given  off,  is  jn(0r  fed  in  a  morbid  process 
{Schiff,  Graefe ,  Junge ,  Badge,  Rothmund ,  Geisslerf&yffan).  Even  if  the  ciliary 
branches  are  themselves  incapable  of  condu otiydnprraefe) ,  if  there  be  an  affection 
of  the  semilunar  ganglion,  or  the  first  branch^Sfche  fifth  pair,  or  if  it  has  been  di¬ 
vided  ( Magendie ,  Schiff,  Graefe,  Winthsr) ,fthj  paralysis  of  the  vessels  occurs  more 
frequently  as  well  as  sooner,  and  is  mor^cxtensive.  This  is  probably  explained  by 
the  fact  of  the  great  number  of  syir^thetic  fibers  which  pass  from  the  cervical 
limiting  fibers  (Grenzstrange)  and  with  the  trifacial  in  the  Gasserian  ganglion. 
At  least,  in  the  observations  juaLfc^ted,  great  stress  is  laid  upon  a  contraction  of 
the  pupil  which  appears  grt^Vaily,  is  permanent,  and  independent  of  any  impair¬ 
ment  of  the  third  pair  Bernard ,  Graefe),  as  well  as  upon  the  appearance 

of  numerous  greatly  di^ijJ(led  vessels,  in  the  iris  {Badge,  Wegner ,  Graefe). 

It  is  very  strange  <&mt  we  do  not  always  find,  under  such  circumstances,  paralysis 
of  the  vessels  and  (fraturbances  of  nutrition.  We  cannot  yet  say,  whether  a  sufficient 
explanation  i^jCvmd  in  the  fact  that  a  great  number  of  sympathetic  fibers  reach  the 
eye  and  tife^acfyxcent  parts  with  the  vessels.  We  can  scarcely,  therefore,  reject  the 
idea  thatViere  are  some  accessory  processes  at  work.  Anaesthesia  is  to  be  undoubt¬ 
edly  fc^rtaitferecl  as  one,  since  it  prevents  the  warding  off  of  numerous  external  in- 
jur^^s  influences,  which  by  their  irritation  produce  and  increase  paralysis  of  the 
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vessels,  and  which  may  even  induce  inflammatory  processes.  Besides,  when  the 
sensibility  of  the  eye  and  its  covering  disappears,  the  real  motive  power  of  the 
rhythmical  and  involuntary  closure  of  the  lid  is  also  gone ;  the  eye  remains  open 
and  allows  the  exposed  conjunctival  surface  to  become  dry.  This  is  more  apt  to 
occur,  because  in  any  interruption  of  the  conducting  power  in  the  first  branch  of 
the  fifth  pair,  the  lachrymal  glands  must  be  deprived  of  the  nervous  power  which 
regulates  the  secretion,  and  thus  the  secretion  of  tears  be  diminished,  even  reduced 
to  the  slightest  quantity  ( Graefe ,  HippeT).  Acute  xerosis  is  very  apt  to  occur,  the 
epithelium  of  the  cornea  and  conjunctiva,  especially  in  the  parts  exposed  by  the 
palpebral  fissure,  flakes  off,  becomes  rough,  and  covered  with  delicate  mucus,  which 
hardens  into  crusts.  And  thus  another  factor  is  produced  which  acts  upon  the  nu¬ 
trition  of  the  part,  and  greatly  favors  inflammation  and  ulceration.  Indeed,  numer¬ 
ous  experiments  leave  no  doubt  that  closure  of  the  palpebral  fissure,  that  is  to  say, 
protection  from  injurious  external  influences  and  from  drying  of  the  secretions,  may, 
in  the  majority  of  cases,  prevent  the  appearance  of  neuro-paralytic  ophthalmia,  and 
in  case  it  has  occurred,  cause  it  to  recede.  Some  even  consider  that  neuro-paralytic 
ophthalmia  is  caused  by  injuries  unavoidably  produced  in  the  absence  of  protection 
to  the  eyes  ( Snellen ,  Rosow,  Knapp ),  or  by  the  anaesthesia  of  the  parts  and  the  ac¬ 
companying  stoppage  of  the  lachrymal  secretion  ( Graefe ).  Others  again  believe, 
that  on  account  of  the  impairment  of  the  conducting  power  of  the  sympathetic 
nerve,  there  is  a  lessening  of  the  resisting  power  of  the  tissue  ( Bvttner ,  Samuel ). 
Against  this  view  it  may  be  said,  however,  that  covering  the  eye  does  not  furnish  an 
absolute  immunity  from  the  disease  (Sclriff,  Hippel ),  and  that  neuro-paralytic  oph¬ 
thalmia  is  not  at  all  connected  with  anmsthesia,  but  that  it  has  been  observed  when 
the  parts  were  perfectly  sensitive  (Schiff,  Geissler ,  Steffan,  Moorevi). 

The  influence  of  the  portion  of  the  sympathetic  connected  with  the  trifacial, 
upon  the  circulation  and  nutrition,  is  seen  not  only  in  the  complex  symptoms  of  the 
neuro-paralytic  ophthalmia,  but  also  in  the  so-called  secretion  neroses  connected 
with  neuralgia  of  the  fifth  pair,  and  in  the  atrophy  of  the  connectmjVissue,  of  the 
muscles,  and  even  of  the  bones,  which  is  sometimes  found  as  sequence  of 

long  existing  neuralgia  and  anaesthesia  of  branches  of  the  pair  ( Benedikt , 

Graefe). 

But  this  influence  is  most  clearly  seen  in  herpetic  oi^^)so-called  phlyctenular 
disease  of  the  parts  supplied  by  the  trifacial.  ThemJJ^iarcely  any  doubt,  accord¬ 
ing  to  the  few  anatomical  investigations  that  ha\^jjbch  made,  that  herpes  has  a 
close  causal  connection  with  inflammatory  proj^fecs  which  have  localized  them¬ 
selves  in  the  track  of  bundles  of  sympathetic  Wers  (. Danielssen ,  EsmarcJc ,  Baren- 
sprung,  G ha?' cot,  Cotard).  & 

It  is  also  certain  that  the  seat  of  the  nrayW)!  collection  will  determine  the  location 
and  extent  of  the  characteristic  erupf^y^ 

Morbid  processes,  which  hav^Hb©hne  developed  in  the  region  supplied  by  the 
frontal  or  lachrymal  branches,  WJn  the  course  of  the  naso-ciliaris,  beyond  the 
branching  off  of  the  ciliary^Sjvcs,  in  accordance  with  the  anatomical  conditions, 
can  only  directly  affect  thQurculation  and  nutrition  in  the  accessory  portions  of 
the  eye.  But  the  infl^tffcpwliich  they  may  exert  upon  the  circulation  and  nutrition 
of  the  globe  is,  thef^S^,  greater.  The  reflex  relations  between  the  sympathetic  and 
the  sensory  fiber^Vot  only  of  the  fifth  pair,  but  also  of  all  the  sensory  nerves,  here 
come  into  cof^Jenhtion.  These  relations  are  very  important  in  pathology  and 
tlierapeutic^^^ 
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We  may  sum  up  the  results  of  the  experiments  as  yet  made  upon  these  points  in 
a  few  words,  as  follows: — 

Irritations  of  the  skin  cause,  primarily,  contraction  of  the  smaller  vessels  of  the 
body,  with  a  decrease  in  the  temperature  as  well  as  increase  of  the  number  and 
force  of  the  heart-beats. 

This  contraction  of  the  vessels  remains  for  a  time  after  a  removal  of  the  cause, 
and  finally  yields  to  a  slight  dilatation,  if  the  irritation  of  the  skin  be  relatively 
feeble.  ( Haumann ,  Loren).  On  the  contrary,  in  the  parts  supplied  by  the  branches  of 
the  sensory  nerves  {Cl.  Bernard)  and  their  vicinity,  the  contraction  of  the  vessels  passes 
very  quickly,  almost  at  once,  into  great  dilatation,  while  in  distant  organs  it  con¬ 
tinues  ( Zulzer ),  if  the  irritation  of  the  skin  be  moderate.  The  degree  of  the  irrita¬ 
tion  does  not  depend  solely  on  the  absolute  severity  of  the  attack,  but  on  the  irrita¬ 
bility  of  the  body  at  the  time,  so  that  the  same  irritation  in  different  persons,  and 
in  the  same  persons  under  different  circumstances,  will  cause  entirely  opposite 
reactions  (. Naumann ) — that  is  to  say,  at  one  time  contraction  of  the  vessels,  with 
decrease  in  temperature  ;  at  another  time,  enlargement  of  the  vessels,  with  increase 
in  temperature,  but  subsequently  retardation  of  the  blood-current,  passive  liyper- 
semia  with  the  lessening  in  temperature  dependent  upon  it,  and  thus  may  excite 
oedema,  inflammatory  exudations,  with  all  their  consequences. 

These  reflex  effects,  as  is  well  known,  are  very  markedly  seen  in  hypersemia  and 
cedematous  swelling  of  the  conjunctiva  and  lid.3,  which  are  apt  to  accompany  neu¬ 
ralgic  attacks  in  the  trifacial,  and  also  in  the  great  sensitiveness  developed  in  the 
cervical.  There  are  also  certain  cases  belonging  to  this  category  in  which  injuries 
or  disease  of  certain  branches  of  the  fifth  pair — for  example,  diseases  of  the  teeth — 
have  caused  severe  inflammation  of  the  eye  (Schiff),  or  impairment  of  vision 
{amaurosis  tri facialis).  From  all  that  has  been  said,  we  see  that  it  is  not  necessary 
to  believe  that  there  are  any  fibers  peculiar  to  the  fifth  pair,  which  have  the  power 
of  enlarging  the  vessels  of  the  eye,  and  also  of  influencing  the  secretion  in  its  in¬ 
terior  {Hippsl,  Grilnhagen).  We  may  the  more  readily  takqVhis  view,  since  the  ex¬ 
periments  made  on  this  point  lose  much  of  their  valuc^Vom  the  fact  that  it  is 
impossible  to  limit  the  direct  impression  upon  the  senso(2jnbers  {Adamiilc,  Wegner). 

On  the  other  hand,  it  may  be  believed  that  varitfpi<ms  in  the  amount  of  blood, 
dependent  upon  disturbances  in  the  innervationwjQtne  sympathetic  nerves  of  the 
affected  portion,  may  become  a  source  of  Jji^jnon  to  the  parts  supplied.  The 
symptoms  in  hemicrania  point  to  this  view {nfylknbej'g,  Gutman).  Certain  it  is,  that 
inflammation  for  which  the  way  is  broket  by  paralysis  of  the  vessels  may  irritate 
the  sensory  nerves  at  the  point  of  discifcaf  and  thus  be  reflected  upon  the  sympathe¬ 
tic  fibers.  & 

The  irritation  continued  fronylAsensory  nerves  upon  the  sympathetic  fibers  usu¬ 
ally  shows  itself  in  the  interi^q^rhe  eye  by  a  more  or  less  decided  movement  of  the 
pupil  ( Budge ,  Trautvetto^  Gliders,  Cl.  Bernard).  The  brain,  the  ciliary  ganglion, 
or  even  the  intra-ocular  ^i/glion,  may  be  the  means  of  transmitting  this  reflex  irri¬ 
tation.  The  movemfijs  themselves  are  the  effect  of  different  actions.  Some  of 
them  are  very  slo\Qpid  probably  cause  a  change  of  tension  in  the  muscles  of  the 
vessels,  or  rarti<*0^  change  in  the  filling  up  of  the  vessels  of  the  iris.  The  other 
movementSVm^rapid,  and  are  undoubtedly  chiefly  caused  by  the  action  of  the  real 
motory  mVscies  of  the  iris.  In  either  case  a  change  occurs  in  the  blood  distribu¬ 
tion  i  hveal  vascular  tract.  It  is  proven  that  at  every  enlargement  of  the  pupil 
thecae  of  the  iris  decreases,  a  part  of  the  blood  in  the  vessel  of  the  iris  flowing  into 
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tlie  rasa  vorticoscc  of  the  choroid,  while  on  the  contraction  of  the  pupil  the  blood 
returns  in  part  to  the  iris  (0.  Becker ),  and  thus  increases  its  size.  It  is  clear,  that 
when  there  is  a  morbid  process  going  on  in  the  interior  of  the  eye  these  variations 
must  have  some  effect  upon  the  circulation  and  nutrition  which  are  already  affected ; 
since  each  muscular  contraction  brings  with  it  an  increase  in  the  assimilation  (Stoff- 
wechsel),  and,  when  there  are  pathological  conditions  existing,  may  produce  severe 
irritations  in  the  sensory  nerves.  Muscular  rest  is  universally  recognized  as  an  im¬ 
portant  aid  in  treating  inflammation. 

To  the  extent  that  has  been  indicated,  the  reflex  action  which  acts  from  the  retina 
upon  the  pupillary  branches  of  the  third  pair  of  cerebral  nerves,  by  means  of  the 
center  in  the  inner  half  of  the  anterior  pair  of  the  corpora  quadrigemina,  should 
also  be  considered  (Flour  ens,  Budge). 

The  reflex  actions  from  the  retina  and  the  sensory  nerves  of  the  region  of  the  eye 
upon  the  motory  nerves  of  the  seventh  pair,  which  supply  the  orbicularis  palpebra¬ 
rum,  also  deserve  mention.  Finally,  the  voluntary  action  of  the  external  muscles  of 
the  eye,  the  muscles  of  the  lid,  and  especially  of  the  muscle  of  accommodation, 
require  careful  consideration. 

By  many  ( Graefe ,  Weber)  it  is  asserted  that  increased  tension  of  the  ciliary  mus¬ 
cle  will  increase  the  intra-ocular  pressure,  or,  at  least,  that  pressure  under  which  all 
the  posterior  parts  of  the  interior  of  the  eye  are  placed,  and  thus  alter  the  circula¬ 
tion  and  nutrition.  These  views  rest  upon  the  results  of  various  experiments 
( Volckers ,  Hensen ,  Goccius ,  Forster ,  Cramer)  and  of  the  results  of  iridectomy 
( Graefe ,  Wegner). 

These  views  are,  however,  contradicted  by  other  experiments  equally  important, 
so  that  many  doubts  arise  on  the  subject  ( Volckers ,  Hensen,  Hippel,  Grunliagen, 
Adamuk). 

We  may  especially  take  into  consideration  the  fact  that  the  dioptric  media  are 
incompressible,  and  that  the  arterial  blood-pressure  in  the  intra-ocular  currents  is 
so  great  that  a  proportionately  great  external  pressure  must  act  un#A  the  globe  in 
order  to  markedly  diminish  the  caliber  of  the  vessels  seen  wjta^Jtlii  ophthalmo¬ 
scope.  The  filling  up  of  the  cavity  of  the  eye  is,  therefore^Wyiout.  doubt,  quite 
enough  to  enable  the  relatively  weak  traction  of  the  ciliaj^Qvuscle  to  balance  the 
outer  form  of  the  globe.  Besides,  if  this  were  not  so,  t^gcimtraction  of  the  ciliary 
muscle  would  necessarily  make  itself  known  by  amiqjfcynse  in  the  convexity  of  the 
cornea,  while  there  is  incontestable  proof  that  the  Sjjfflrent  conditions  of  accommo¬ 
dation  in  the  eye  have  no  effect  whatever  upoiJ&e  curvature  of  the  cornea.  We 
can  only,  then,  believe  in  an  increase  of  pressurNm  the  posterior  part  of  the  eye;  but 
if  the  contraction  of  the  muscles  of  the  iri^Jkl  of  the  ciliary  muscle  will  lessen  the 
space  inclosed  by  the  uveal  tract,  the  g  forwards  of  the  aqueous  humor  in 

the  posterior  chamber  would  be  sufS^^n  to  render  it  impossible  that  there  should 
be  any  effect  from  an  increase  iir*p©^ure.  Besides,  the  space  between  the  choroid 
and  sclera  would  immediately  BsJmed  up  by  an  increase  of  blood  in  the  renai  vorti- 


cosce. 


Moreover,  such  a  pres^ijp  would  be  seen  in  the  entoptic  appearances  of  the  cho¬ 
roid,  while  experiiuAtfJ^to  ascertain  this  point  show  just  the  opposite,  and  have 
proven  that  paresiS^^Tspasm  of  the  muscle  of  accommodation  caused  by  atropine 
or  calabar  bean^Voouce  no  change  in  the  quickness  of  the  movement  of  the  blood 
he  pulsation,  which  is,  however,  the  case  on  external  pressure 
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After  this  detailed  description  of  the  conditions  of  innervation  and  circulation, 
avc  may  pass  on  to  the  treatment  of  inflammations  of  the  eye. 

There  are  two  general  indications  in  treatment.  They  are  the  indications  spring¬ 
ing  from  the  cause,  and  from  the  disease  itself. 

1.  The  indication  from  the  cause  of  the  disease. — This  aims  to  remove  all  internal 
or  external  injurious  influences,  and  not  only  those  which  have  excited  the  inflam¬ 
matory  process,  but  also  those  which  may  act  on  the  inflamed  part  in  the  progress 
of  the  disease,  thus  keeping  up  the  inflammation. 

2.  The  indication  from  the  disease. — This  aims  to  limit  the  process  itself,  to  break 
its  force,  and  increase  the  chances  of  resolution. 

The  indications  springing  from  the  cause  are  divided  into  innumerable  special 
requirements.  These  are  the  removal  of  any  physical,  mechanical,  chemical,  or 
organic  injurious  influences,  as  well  as  of  any  predisposition  to  diseased  action;  the 
circulation  and  aeration  of  the  blood  should  be  regulated  as  well  as  the  nutrition. 
Some  of  the  causes  of  inflammation  only  act  in  individual  cases,  and  under  peculiar 
circumstances.  Many  of  them  show  an  affinity  to  certain  parts  of  the  eye,  and  to 
certain  forms  of  disease.  We  shall,  therefore,  defer  any  reference  to  them  until  we 
reach  the  sections  devoted  to  these  parts  and  their  affections. 

A  smaller  portion  of  these  injurious  influences,  however,  have  a  more  general 
importance,  since  all  people,  amid  very  different  circumstances  of  life,  are  more  or 
less  liable  to  their  effects. 

The  indications  of,  and  the  appropriate  remedies  for,  these  injurious  influences, 
are  the  subject  of  the  present  part  of  this  work. 

A.  The  following  may  be  especially  named  as  among  the  mechanical  inju¬ 
rious  influences  which  most  frequently  aggravate  irritations  and  inflammations  of 
the  eye: — 

1.  Rubbing,  pressing,  or  even  touching  the  eyelids  to  alleviate  unpleasant  feel¬ 
ings  of  itching,  biting,  burning,  or  actual  pain ;  pressing  the  eyes  with  the  hands  or 
arms  in  order  to  relieve  annoying  photophobia.  Although  this  is  particularly  to  be 
seen  in  children,  we  not  unfrequently  meet  with  simihts^Vnproper  management  in 
adults.  In  the  case  of  the  latter,  simple  instruction  Inefficient ;  but  with  children 
we  may  be  compelled  to  use  compulsory  measures.  ^Sphnerly  a  handkerchief  folded 
like  a  bandage  was  applied  as  a  protective  coire^gg.  This  is  not  only  too  warm, 
but  it  is  oppressive,  on  account  of  its  weighl^fcmt  may  exert  very  uneven  pressure. 
All  the  requirements  are  better  answered  lJwi\eVmeth  od  of  bandaging  now  in  gen¬ 
eral  use.  This  consists  in  filling  the  oi$^tai region  with  fine  charpie  [picked  lint] 
or  soft  cotton,  and  in  the  use  of  a  soft  ai©light  elastic  bandage.  The  charpie  is  placed 
either  in  a  single  cushion,  proper]  [00  rmed,  or  in  numerous  small  layers  over  the 
closed  lids,  and  so  distributecL{jj)to  ail  the  depressions  between  the  convexity  of 
the  globe  and  the  bony  ori^wv'borders  are  filled.  The  bandage  placed  on  this 
exerts  a  perfectly  unifoni  isure  upon  the  parts  lying  beneath.  We  use  as  a  ban¬ 
dage  a  seamless  strip  o\tjJe  finest  flannel,  which,  for  the  sake  of  greater  elasticity, 
is  cut  obliquely  Avkliflfee  course  of  the  fibers.  This  should  be  six  inches  long  and  one 
to  tAVO  inches  wid^jha  to  each  end,  which  is  pointed,  a  small  strip  of  tape  is  attached, 
in  order  to  lm^Q^small  knot  in  fastening,  and  to  limit,  as  far  as  possible  the  annoy¬ 
ing  Avrappi^^vf  the  part 

One itfMhe  chief  requirements  is,  that  the  bandage,  while  not  very  tightly  applied,  shall  not 
slin  on^jTne  binocular  bandage,  which  is  placed  obliquely  over  the  eyes,  usually  maintains  its 
porfnSun,  but  not  so  with  the  monocular.  It  is  necessary,  in  order  to  secure  the  latter  in  its 
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oblique  position,  that  one  end  of  the  bandage  should  be  placed  close  under  the  lobe  of  the  ear, 
the  other  over  the  forehead  and  exactly  over  the  boss  of  the  parietal  bone,  and  then  the  ends 
cross  over  the  center  of  the  optical  region,  and  are  brought  forward  and  tied  in  front. 
We  should  here  take  care  that  the  knot  does  not  lie  on  the  eye,  and  thus  cause  a  very  un¬ 
pleasant  pressure. 

This  bandage  has  an  important  therapeutic  advantage  if  properly  applied,  in 
entirely  preventing  the  opening  and  shutting  of  the  lids.  It  allows,  also,  the  free 
escape  of  a  certain  amount  of  secretion  from  the  palpebral  fissure.  If  both  eyes  are 
closed,  and  vision  rendered  impossible,  the  movements  of  the  globe  as  well  as  the 
accommodation  are  reduced  to  a  minimum.  This  muscular  rest  is  an  advantage 
in  the  treatment  of  irritated  parts,  which  cannot  be  too  much  esteemed.  Besides, 
immobility  of  the  parts  is  often  imperatively  required,  when  we  wish  for  a  proper 
apposition,  and  the  speediest  possible  adhesion  of  the  edges  of  wounds ;  as,  for 
instance,  after  accidental  or  operative  injuries  to  the  eye  and  its  surroundings. 

Plaster  is  never  sufficient  for  this  purpose.  When  it  covers  only  a  small  portion  of  the  closed 
lids,  it  does  not  prevent  their  movement,  and  if  the  surface  of  the  lid,  particularly  the  edges, 
are  entirely  covered  with  plaster,  the  exit  of  the  redundant  secretion  into  the  conjunctival  sac  is 
retarded.  This  becomes  a  source  of  unpleasant  irritation,  amounting  sometimes  to  unbearable 
pain.  If  the  plaster  is  of  a  material  which  is  irritating  in  its  nature,  erythema  of  the  extremely 
delicate  integument  may  occur,  and  lead  to  a  great  irritation  of  the  conjunctiva  and  of  the  globe. 
Added  to  this,  plaster  presses  very  unequally,  according  to  the  degree  of  its  tension.  This  un¬ 
pleasant  peculiarity  is  especially  true  of  the  isinglass  plaster, which  shrinks  soon  after  its  ap¬ 
plication,  and  thus  the  edges  are  turned  in  some  places  directly  upon  the  surface  of  the  lid. 
Then,  too,  the  adhesive  material  readily  dissolves  in  the  tears,  diffuses  itself,  and,  again  becom¬ 
ing  dry,  completely  closes  a  great  part  of  the  palpebral  fissure. 

Whether  it  is  possible  to  prevent  the  movements  of  the  eyes  by  purely  mechanical  means 
may  be  fairly  doubted.  The  nearly  spherical  form  of  the  globe,  and  the  position  of  its  axis,  do 
not  allow  us  to  suppose  that  all  motion  can  be  prevented,  even  by  the  most  accurate  application 
of  large  masses  of  padding,  without  inflicting  a  degree  of  pressure  which  could  not  be  endured. 
Still  some  believe  that  they  can  accomplish  this  without  excessive  annoyance  to  the  patient. 
For  this  purpose  the  use  of  a  roller  bandage  about  four  feet  long,  with  a  knit  mkldle  portion  and 
flannel  ends,  is  recommended.  This  is  first  carried  circularly  around  the  foufifea^then  above  the 
ear  of  the  unaffected  side,  to  the  back  of  the  head,  under  the  other  ear  oreptke  affected  eye.  If 
both  eyes  are  to  be  closed,  then  two  bandages  should  be  used.  In  ordeij/refcrt- 1  a  still  more  power¬ 
ful  pressure  upon  the  well-padded  orbital  region,  a  so-called  laced  bm^krcje  is  highly  spoken  of. 

eQb  ’  •  •• 


This  renders  necessary  a  bandage  ten  feet  long,  of  the  kind  just  (jtel^ijbed,  and  requires  three  as¬ 
cending  monocular  turns,  in  the  manner  indicated  in  the  use  pressure  bandage  ( Gracfe). 

It  will  require  further  experience  to  decide  whether  sucn\s^ere  pressure,  as  is  necessary  in 
the  use  of  this  bandage,  furnishes  real  therapeutic  adtfanragEs,  and  whether  the  result,  which 


he  disadvantages,  which  in  very  many 
e  ordinary  protective  bandage,  with  a 


in  individual  cases  may  be  thereby  attained,  balanc< 
instances  are  absolutely  intolerable.  It  seems  as  ij 

somewhat  greater  tension  of  the  elastic  part  ofC&fwere  able  to  accomplish  all  that  is  to  be 
generally  expected  from  a  pressure  bandage^^pyout  excessive  annoyance  and  without  danger 
of  unpleasant  consequences. 

[It  is  more  than  probable  th»  ©  \rue  function  of  the  bandage  would  be  better 
expressed  by  using  the  name  rc\j/ive  bandage,  thus  indicating  the  most  important 
agency  which  the  dressing^EjJfills,  namely,  to  keep  the  eyelids  closed,  the  air  ex¬ 
cluded  ;  and,  in  the  casq^pa  wound  of  the  front  of  the  eyeball,  to  give  a  splint¬ 
like  support.] 

2.  The  effects upon  the  conjunctiva  and  cornea . — Working  with  dusty 
substances,  or  frdmienting  dusty  localities  during  the  existence  of  conjunctival  or 
comeal  dise^eNslVmld  be  strictly  forbidden,  since  the  mechanical  contrivances  used 
for  exclu(^j£  oust  fail  to  accomplish  that  purpose. 
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DUST  SPECTACLES. 


[This  rule  must  not  be  construed  into  a  prohibition  of  out-door  life  as  a  means  of 
keeping  active  the  nutritive  forces,  especially  in  obstinate  forms  of  sub-acute  con¬ 
junctival  and  corneal  disease.] 

a.  Dust- Spectacles,  Goggles. — Wire-work,  in  spectacle  frames,  was  at  one  time 
used  as  such,  and  called  by  this  name. 

These  dust-spectacles  have  the  disadvantage  of  keeping  the  eye  behind  them  continually  en¬ 
veloped  in  tne  vapor  of  its  own  moisture,  which  cannot  fully  escape.  Thus  the  irritated  condi¬ 
tion  is  rather  increased  than  diminished.  The  principal  reason  for  their  disuse  lies,  however, 
in  the  impairment  of  distinct  vision,  which  compels  the  patient  to  strain  his  eyes  severely  in 
order  to  see  surrounding  objects  distinctly. 

By  the  wire-work  considerable  objective  light  is  kept  away  from  the  eye,  and  the  frame  of 
the  dust-spectacles  places  the  translucent  gauze  in  an  unfavorable  angle  to  the  outer  world,  thus 
limiting  tiie  visual  held.  Moreover,  the  manifold  diffraction  which  the  transmitted  light  under¬ 
goes  on  the  wire  gauze  comes  into  consideration.  Besides,  when  these  spectacles  are  worn  in  an 
atmosphere  loaded  with  dust,  the  meshes  of  the  gauze  become  hlled,  and  then  their  defects  are 
increased. 

Ordinary  glass  spectacles,  of  circular  shape,  about  an  inch  in  diameter,  are  to  be 
preferred  to  the  dust-spectacles  above  described.  Of  course  they  protect  the  eye 
less;  but  where  the  dust  is  so  abundant  that  sufficient  protection  is  not  afforded  by 
the  ordinary  glass  spectacles,  or  where  a  small  amount  of  dust  upon  the  eye  proves 
injurious,  the  surgeon  does  well  to  prohibit  the  patient  from  being  thus  exposed. 

3.  A  very  common  source  of  injury,  among  certain  kinds  of  laborers,  is  the  chip¬ 
ping  off  of  bits  of  metal,  stone,  and  the  like  (Stavenhagen),  which  come  with  great  force 
upon  the  eye,  and  sometimes  even  enter  it.  These  must  often  be  removed  by  the  aid 
of  instruments,  which  usually  cause  considerable  irritation  and  loss  of  substance. 
According  to  the  detailed  statistics  of  II  Cohn ,  almost  half  of  the  workers  in  metal 
suffer  from  such  injuries.  Wearing  ordinary  glass  spectacles  would  diminish  the 
danger  somewhat,  but  they  are  too  easily  broken  and  too  expensive  to  be  com¬ 
monly  used.  Mica  spectacles  have  therefore  been  introduced,  but  as  yet  they  are 
unfortunately  not  generally  employed.  They  are  thin,  almost  perfectly  transparent 
disks  of  mica  in  metallic  frames,  fitting  well  on  the  ridge,  and  which  are 

fastened  on  the  head  by  a  bandage,  or,  better  still,  11s  of  an  ordinary  specta¬ 

cle-frame  J//.  Cohn).  They  do  not  break,  and  ai^Ccfeeap.  Besides,  mica  is  a  poor 
conductor  of  heat,  and  in  working  over  fire  bs  excellent  service,  especially  if 
colored  blue  or  gray,  in  neutralizing  the  b»^©i’efiection. 

B.  Among  chemical  causes  of  injury.  inattention  is  especially  called  to 

1.  Uncleanliness  of  the  edges  of  the  or  of  the  conjunctival  sac. 

Among  children  we  cannot  gh^We  matter  too  much  attention,  particularly 
where  the  case  does  not  permit  tbaOjfei  of  the  protective  bandage.  Children  in  play¬ 
ing  are  apt  to  soil  their  fac^g^WJmds  every  moment,  and  rub  the  dirt  into  their 
eyes  in  order  to  alleviate  it£®ng.  The  rules  for  avoiding  this  are  evident.  It  is 
only  necessary  to  rema^T  iWpassing,  that  those  who  have  the  care  of  children  with 
eye-disease  should  hu,  impressed  with  the  necessity  of  keeping  them  away  from  all  I 
dirty  places  or  di^^Sibstances. 

2.  The  a remedial  agents. — Eye-washes,  ointments,  etc.,  which  are  employed  at  an 
improper  tiiwV^h1  too  strong  a  solution,  or  too  often,  immediately  upon  the  conjunctival  sac 
or  the  glote,  may  be  harmful  by  increasing  the  irritation  or  inflammation.  Besides  this  we  may 
menti^»^S^es,  tinctures,  and  the  like,  which  are  used  only  for  their  irritative,  absorbent,  or 
narfcotiWffect,  and  which  are  applied  to  the  lids  or  thein  vicinity ;  meal  poultices,  vegetable 
drvjCjions,  baths  which  have  been  made  more  active  by  the  addition  of  salts,  etc.  Among 
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careless  persons,  especially  children,  the  occasional  getting  the  preparations  used  into  the  eyes 
is  scarcely  to  he  avoided.  Such  a  soiling  is  the  more  dangerous  the  severer  the  irritation. 
Vesicants  also,  although  generally  applied  some  distance  from  the  eye,  not  unfrequently  make 
the  irritated  condition  much  worse.  The  patients  are  inclined  to  scratch,  rub,  and  feel  about 
the  excortiated  portion  in  order  to  alleviate  the  unpleasant  sensation  which  the  blister  causes, 
or  in  order  to  remove  the  sensation  of  the  part  which  is  robbed  of  its  epidermis,  and  thus  they 
soil  the  hands,  and  with  them  the  sensitive  surface  of  the  eye. 

3.  Snuff-taking. — This  irritates  the  eyes,  especially  when  the  person  is  unac¬ 
customed  to  its  use.  In  the  case  of  amateurs,  therefore,  a  slight  injection  of  the 
conjunctiva  with  severe  sneezing  generally  follows  taking  a  pinch.  In  view  of 
this,  snuff-taking  can  only  be  allowed  in  those  cases  where  the  patient  is  in  the 
habit  of  it,  and  a  slight  increase  of  the  irritation  involves  no  danger.  In  inflamma¬ 
tions  which  may  readily  have  bad  consequences,  even  the  ordinary  snuff-taker  may 
be  only  exceptionally  allowed  the  moderate  use  of  snuff,  and  then  with  the  greatest 
care. 

4.  The  abode  in  a  damp  room ,  or  one  filled  with  excrementitious  exhalations ,  or 
I  with  irritating  vapors  of  any  kind  whatever. — Pure  air  is,  indeed,  one  of  the  most 
I  important  requisites  for  the  successful  treatment  of  eye-diseases.  We  cannot  too 

strenuously  recommend  that  the  patients  be  placed  in  rooms  which  can  be  easily  and 
thoroughly  aired,  and  we  should  keep  away  from  them  all  the  above-named  sources 
|  of  injury. 

Our  special  attention  should  be  directed  to  the  habit  of  cooking,  washing,  carrying  on  of  many 
|  odorous  employments  in  the  ordinary  living-rooms  of  the  poor;  also  keeping  in  the  room  the 
remains  of  food,  of  half-filled  chamber  utensils,  or  the  stowing  away  of  soiled  linen  in  the 
[  apartment. 

The  condition  of  the  patient,  however,  does  not  always  permit  that  he  should 
I  remain  indoors.  In  many  cases  it  may  even  be  desirable  that  he  take  exercise  in  the 
open  air.  Where  walking  is  recommended,  the  surgeon  should  never  forget  the 
I  tendency  of  patients  to  exceed  what  is  recommended.  A  prop>er  precaution 
demands  that  the  patient  should  be  entirely  forbidden  to  visit  ta^eim^fy'estaurants, 
I  theaters,  balls,  concerts,  and,  in  general,  places  where  many  p</T$h^$  aie  gathered 
■together. 


In  such  localities  many  sources  of  injury  concentrate,  and  ope  conjunction  with  other 

njurious  influences ;  for  example,  dazzling  and  irregular  illun^m^ton,  which  is  so  powerful  a 
norbid  agent,  that  by  it  even  a  very  slight  irritation  can  be  Increased  to  one  of  the  severest  and 
nost  destructive  inflammatory  processes.  In  hospitalrfnncH&milar  institutions  it  is  of  im¬ 
portance  to  look  well  to  the  condition  of  the  water-ahJe^ts.  Very  often  these  have  become 
tnfernal  pits,  whose  pestilential  vapors  even  force  t^wrs  from  healthy  eyes,  and  are  very 
paturally  more  destructive  to  diseased  ones. 

diseased  eyes,  and  it  must  be  laid 
tauld  always,  and  under  all  circumstances, 
f  smoking.  The  patient  with  a  diseased  eye 


5.  Tobacco- Smoke. — This  is  a  bitter 
clown  as  a  fixed  rule,  that  eye-patien 
^void  closed  places  where  there  Js 


nust  not  smoke  in  his  own  room,  nor  allow  others  to  do  so,  even  if  the  ventilation 
J)e  very  good.  Jy 

In  very  mild  irritatio^^hoVever,  which  allow  the  patient  to  go  out  in  the  open  air,  but 
in  these ,  an  absoi^h^Jfenial  of  tobacco-smoking  is  not  always  justified.  Patients  who 
noke  daily,  and  are  passionately  fond  of  it,  bear  such  a  denial  with  difficulty,  and  a  persis¬ 
tence  in  its  enf  orcfcfrj^nt  will  probably  lead  to  its  secret  use.  In  cases  where  a  slight  increase 
W  irritation  cl^pproduce  no  especial  harm  it  seems  better,  therefore,  to  allow  the  patient 
1  smoke  mocj^p^ely,  taking  certain  precautions.  The  first  rule  is ,  to  smoke  only  in  the  open 
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WIND - HEAT  AND  COLD. 


air,  and  where  there  is  a  gentle  breeze ;  since  here  there  is  less  danger  of  a  great  quantity  of 
smoke  reaching  the  eye.  For  greater  protection,  the  patient  can  wear  spectacles,  or  shut  his 
eyes.  Long  pipes  are  generally  advised,  and  with  good  reason. 

G.  Among  the  physical  causes  of  injury  are  the  following  : 

1.  Wind. — In  the  existence  of  an  irritated  condition  of  the  eye  the  access  of 
wind  is  to  be  avoided,  even  when  it  is  not  very  severe,  and  is  free  from  dust.  Even 
very  slight  irritations  are  made  very  much  worse  by  the  effects  of  the  wind.  The 
patient  should,  then,  be  kept  in  his  room  in  windy  weather,  and  this  rule  is  the 
more  imperative,  since  spectacles  are  such  an  insufficient  protection,  and  the  use  of 
a  veil  is  not  always  practicable. 

2.  Excessive  Heat. — Those  wrho  work  before  a  fire — cooks,  bakers,  etc. — are  espe¬ 
cially  liable  to  this  influence,  and  should  therefore  be  warned  as  to  its  injurious 
effect.  Sitting  too  near  the  stove,  an  evil  habit  of  many,  should  also  be  guarded 
against ;  since  experience  has  shown  that  thereby  irritations  are  caused  and  in¬ 
creased,  especially  in  hospitals,  and  in  the  dwellings  of  the  poor.  It  may  be  re¬ 
membered,  in  general,  that  an  equable  cool  temperature  of  the  room  in  which  eye- 
patients  are  kept  should  be  maintained ;  about  62°  to  66°  Fahrenheit  is  the  best  for 
therapeutic  purposes. 

3.  Severe  Gold. — This  is  generally,  at  least  for  a  while,  better  borne  than  great 
heat.  Patients  suffering  from  conjunctivitis  feel  very  well  in  the  quiet  air  of  a  cool 
winter’s  day  ;  but  when  there  is  iritis,  choroiditis,  etc.,  the  patient  cannot  ^remain  in 
the  open  air  in  cold  weather  without  danger,  on  account  of  the  impossibility  of 
bearing  the  cold  without  active  exercise,  which  again  produces  injurious  changes  in 
the  temperature  of  the  body. 

4.  Severe  and  sudden  Changes  of  Temperature. — Rapid  cooling  of  a  warm  portion 
of  the  body,  or  sudden  and  irregular  heating  of  a  part  deprived  of  its  natural 
warmth,  has  been  always,  and  with  good  reason,  regarded  as  one  of  the  more  fre¬ 
quent  causes  of  inflammations  or  irritations.  The  sudden  change  in  the  local  con- 1 
ditions  of  the  circulation  certainly  plays  an  important  part.  The  most  frequent 
source  of  such  a  sudden  change  in  temperature  liesyj^T^  draught  of  air.  The  | 
avoidance  of  this  furnishes,  therefore,  a  very  importa^merapeutic  requirement. 

For  this  purpose  it  is,  however,  by  no  means  necessary 4&^$nVelop  the  patient  with  wrappings,  I 
or  to  place  him  in  bed  surrounded  with  screens  oi^^r^uns,  or  to  cover  the  head  of  the  bed.  [ 
By  such  means  the  patient  is  confined,  annoyed,  amW&squieted,  and  generally  a  heavy  perspi- 1 
ration  is  induced.  Even  congestions  of  the  hdScrah^  excited,  and  not  rarely  the  hindrance  of  I 
the  necessary  circulation  of  air  leads  to  conjtiraiienal  disease.  The  patient  should  be  able  to  I 
breathe  freely.  Therefore  it  seems  advisam^  not  to  lessen  the  small  space  of  his  room,  but  | 
only  to  see  to  it  that  the  patient,  whetftejr  he  is  in  bed  or  goes  freely  about,  is  never  in  a 
draught.  The  injuriousness  of  su<M^j changes  in  temperature  makes  it  also  advisable,  ini 
cases  in  which  an  equable  temperatu^jkparticularly  desirable,  to  avoid  washing  with  cold  water  | 
or  putting  on  cold  linen.  OVw  ^ 

D.  It  is  of  great  imptfrahice,  in  the  treatment  of  irritated  and  inflamed  eyes,  to  I 
properly  regulate  the  tensity  of  the  light  thrown  upon  the  organ ;  for  improper  I 
illumination  is  opegff  the  most  effective  causes  of  injury.  In  certain  cases  it  is  ne-l 
cessary  to  keep  th^Sflght  entirely  away  from  the  eyes,  and  this  can  be  done,  eitherl 
by  darkening^Q^nvindows  as  much  as  possible,  or  by  the  use  of  a  protective  band-1 
age.  Bu£  inline  great  majority  of  cases  such  an  entire  exclusion  of  light  is  not! 
only  unnecessary,  but  even  injurious,  since,  during  convalescence,  it  is  with  great! 
diffi^ofc\that  the  patient  becomes  so  accustomed  again  to  the  increase  of  light  as! 
td^vmd  the  relapses  which  may  be  readily  induced  by  a  greater  intensity  of  illu-| 
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mination.  Convalescence  is  retarded  by  too  great  darkness,  on  account  of  the  evil 
influences  which  a  long  seclusion  in  a  darkened  room  exercises  on  the  general  con¬ 
dition.  A  moderate  degree  of  illumination,  about  such  as  we  have  at  twilight,  is 
the  best  adapted  for  the  treatment  of  eye-disease.  Gradations  in  the  degree  of 
light  will,  of  course,  be  made  for  different  patients,  according  to  their  individual 
sensitiveness. 

It  is,  however,  not  to  be  forgotten  that  some  patients  are  excessively  sensitive,  beyond  all 
proper  limits.  In  order  not  to  induce  photophobia,  it  is  advisable  to  look  more  to  the  objective 
condition  than  the  subjective  sensations,  in  determining  the  amount  of  light  to  be  borne.  It  is 
especially  important  to  carefully  avoid  all  contrasts  of  light,  since  even  a  diseased  eye  may  ac¬ 
custom  itself  to  a  considerable  degree  of  intensity  of  light.  But  even  a  healthy  eye  bears  con¬ 
trasts  with  difficulty,  and  an  irritated  eye  will  always  be  markedly  affected  thereby. 

According  to  recent  investigations,  prolonged  rest  in  a  dark  room  increases  the  sensitiveness 
of  the  retina  ( Aubert )  thirty-five  times,  and  a  stay  of  two  minutes  increases  it  ten  to  fifteen 
fold.  The  irritation  of  light  in  the  beginning  of  its  impression  excites  the  maximum  of  sen¬ 
sation  ;  but  this,  with  the  continuance  of  the  irritation,  decreases  so  much  that,  after  a  time, 
a  somewhat  weaker  impression  will  not  be  noticed. 

The  color  of  the  light  reaching  the  eye  is  also  of  importance.  In  general  we 
may  say  that  orange,  yellow,  and  green  excite  the  sense  of  color  more  powerfully, 
and  with  the  same  intensity,  irritate  more  severely  than  the  other  colors. 

This  is  shown  not  only  by  means  of  the  subjective  sensation  which  becomes  manifest  by 
looking  through  different  colored  glasses,  but  also  by  a  measurement  of  the  reaction  of  the 
pupil 

This  contracts  most  when  exclusively  yellow  or  orange  rays  are  conducted  into  the  eye,  by 
means  of  a  solar  spectrum  and  a  prism.  It  becomes  wider  and  wider  when  the  outermost  red 
or  only  calorific  rays  (warme  Strahlen)  enter  the  eye.  Just  so,  the  diameter  of  the  pupil  in¬ 
creases  when  the  eye  is  directed  out  of  the  yellow  of  the  spectrum  into  the  green  or  blue.  Yet 
the  ultra  chemical  violet,  and  even  the  outermost  violet  rays  seem  again  to  irritate  the  eyes 
more.  Electric  light,  which  contains  many  chemical  rays,  is  very  unpleasant  to  the  eye,  and 
demands  a  diminution  of  its  intensity  by  means  of  glasses  which  are  cclored  with  oxide  of  ura¬ 
nium  ( Ja?tsen  and  Follin).  The  means  to  meet  these  requirements  are  : 

1.  Window-curtains. — These  can  seldom  be  dispensed  with  in treatment  of 
irritated  conditions  of  the  eye,  and  are  to  be  preferred  to  shuttott^vhere  we  do  not 
wish  a  complete  darkening  of  the  room. 


All  the  windows  in  the  room  should  be  covered  ;  and  when  th«^4obr  leads  into  a  very  light 
room,  it  is  of  great  advantage  to  weaken  the  illumination  |tffbiC^also.  The  curtains  should 
fully  cover  the  window,  so  that  no  chink  remains  at  the  ^ide\fcbrough  which  the  light  can  come 
to  produce  strong  contrasts.  For  the  same  reason  the  m^tafials  of  which  the  curtain  consists 
should  be  sufficiently  thick,  especially  when  the  windov^ijl  illuminated  by  the  sun.  On  win¬ 
dows  which  never  receive  the  direct  rays  of  the  .<0.  thin  crape-like  material  will  be  thick 
enough.  The  color  of  the  curtain  should  always  (blather  of  a  dusty  brown.  The  best  are 
gray,  blue,  or  violet.  The  much-recommen^G^<m  curtains  are  not  so  good,  since  in  trans¬ 
mitted  light  they  show  a  very  light  colorima^N^d  cause  pain  in  the  eye. 

Light-green  is  by  no  means  a  mild  AfCFoiPi^It  is  next  to  the  yellow  of  the  sun,  and  this,  as  is 
I  well  known,  is  the  most  irritating  coloK^Only  reflected  dark-green,  such  as  that  of  the  fields 
and  foliage,  is  pleasant  to  the  eye; ►  (Jfcyis  very  evident,  then,  that  the  modern  curtains,  painted 
I  in  the  brightest  colors,  will  not  dsyMTall. 

2.  Lamp-shades. — T^hej^annot  be  dispensed  witli  where  it  is  necessary  that  the 
I  patient  should  stay  ijCAo'oom  artificially  lighted,  since  inclosing  the  bed  with  a 
curtain  renders  the  circulation  of  air  in  the  room  difficult,  and  will  annoy  the 
I  patient.  * 


/ 


When  he  rei^Jps  in  bed  the  formerly  fashionable  flat  night-shades,  which  are  placed  before 
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the  flame,  may  be  used,  or  even  a  sheet  of  rough  paper  fastened  in  front  of  the  flame,  as  occasion 
may  require.  In  case  a  lamp  is  used,  it  will  be  best  to  make  a  round  opening  in  a  sheet  of 
paper,  cut  oval  at  one  end  so  that  it  hangs  over  the  shade,  and  then  place  it  over  the  glass 
chimney.  Gray  paper,  especially  blotting-paper,  is  the  best  material  for  such  shades.  Light- 
colored  shades,  especially  the  favorite  light  green  or  blue,  do  not  answer  the  purpose,  on  ac¬ 
count  of  the  intensity  of  their  color  in  transmitted  light.  It  will  be  understood  that  brightly 
painted  or  perforated  shades  are  still  less  desirable.  Opaque  shades,  as,  for  example,  tin  ones, 
are  even  less  useful  on  account  of  the  contrast  which  they  produce  between  shaded  and  illu¬ 
minated  places. 


3.  Eyeshades. — These  can  only  be  of  use  when  we  wish  to  keep  the  direct  rays  of 
the  sun,  or  of  any  other  intense  light  from  the  eye.  They  avail  little  or  nothing 
against  diffused  light. 


In  order  to  ward  this  off  they  must  be  placed  at  a  very  acute  angle  with  the  face .  Even 
then  the  patient  looks  out  of  a  very  dark  space,  and  the  contrast  produces  the  same  effect  as 
if  he  looked  out  of  a  dark  cellar  upon  the  bright  sky.  The  material  of  which  eye-shades  are 
made  is  not  of  very  great  importance.  It  may  be  said,  however,  that  shades  of  coarse  gray 
paper,  such  as  the  wrappings  of  loaf-sugar,  fastened  on  the  head  by  means  of  a  little  band, 
are  most  to  be  recommended  on  account  of  their  flexibility,  simplicity,  and  cheapness.  Green 
taffeta  shades,  fastened  by  wire,  do  not  answer  as  well,  since  in  direct  sunlight  they  let  in  a 
great  deal  of  green  light ;  and  the  wire  presses  on  the  temple,  and  thus  becomes  unbearable. 
The  thick  pasteboard  shades  are  very  unpleasant  on  account  of  their  stiffness. 


Eye-shades  are  evidently  unnecessary  in  artificial  illumination,  lamp-shades  being 
sufficient.  In  direct  sunlight,  broad-brimmed  hats  or  caps,  with  large  front-pieces, 
are  more  easily  worn. 

4.  Veils. — These  may  be  especially  used  by  females  and  children,  whose  cases 
demand  that  they  should  be  allowed  to  go  out  in  the  fresh  air,  even  when  they  have 
irritated  eyes.  The  best  are  the  plain  gray  or  black.  Those  of  a  yellow  color  are 
not  advisable. 

5.  Protective  Spectacles. — These  are  best  made  of  smoke-grav  glasses. 

Green  glasses  are  not  advisable,  since  in  a  bright  light  tW^rJnsmit  a  very  intense  and 
very  dark  green  approaching  a  yellow,  which  increases  rat^jjchan  diminishes  the  irritated 
condition.  Blue  glasses  are  to  be  preferred  to  green,  as  id^telue  color  exerts  a  less  severe  im¬ 
pression  upon  the  retina.  Even  these  do  not  fully  anaro*  the  purpose.  Deep-blue  glasses,  as 
experience  teaches  us,  pain  the  eye  in  bright  lighp^Hrale-blue  glasses,  on  the  other  hand, 
furnish  no  effective  protection.  They  weaken«^lkjight  too  little.  They  are  only  sufficient 
when  we  are  dealing  with  a  very  evanescenj  c\nd/tmn  of  irritation,  and  here  protective  spec¬ 
tacles  are  nearly  superfluous. 


t 


Smolce-gray  glasses ,  London 
siderably,  and  this  naturally  i: 
envelop  all  the  objects  in 


olce ,  weaken  the  transmitted  light  very  col- 
portion  to  the  depth  of  their  shading.  They 
1  field,  as  it  were,  in  the  twilight  of  evening,  or 
of  a  very  dark  day  ;  thcyt&ftw  the  objects  looked  upon  to  be  seen  in  their  natural 
color,  but  with  very  n/iclNmbdued  intensity,  and  on  the  whole  answer  fully  the  pur¬ 
pose  which  may  be  reasonably  expected  from  wearing  them.  Such  smoke- gray  glasses | 
may  be  obtaine^^S.!  possible  shades.  Those  of  a  light  color  only  are  useful. 


o: 


Those  gl^^sVhose  color  in  reflected  light  approaches  a  black,  daiken  the  visual  field  too 
much.  T^^^isaccustom  the  eyes  to  the  light,  and  thus  render  difficult  the  return  to  a  nor¬ 
mal  illumirramon.  They  also  hinder  the  distinct  view  even  of  near  objects,  and  thus  often 
cau£e*4jre^patient  to  strain  his  eyes  and  increase  the  irritated  condition.  Every  one  may  ccn- 
v^c^ftmself  by  his  own  experience  of  the  annoyance  of  very  deep  shades  of  gray  glasses.  B 
i^Spident,  also,  that  eyes  which  require  a  considerable  darkening  of  the  visual  field  are  better | 
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kept  in  a  dark  room,  because  protective  spectacles  certainly  do  not  sufficiently  alleviate  the 
contrasts  of  illumination,  which  are  so  common  in  the  open  air ;  and  on  the  other  hand,  such 
darkly-shaded  glasses  themselves  excite  these  strong  contrasts  of  light,  for  they  scarcely  ever 
fit  exactly  on  the  orbital  borders,  thus  allowing  light  from  all  sides  to  strike  the  periphery  of 
the  retina.  This  latter  objection  may  be  also  urged  against  light-gray  smoke-glasses,  but  to 
a  much  less  degree.  To  lessen  some  of  the  objections,  it  is  advisable  that  round  glasses  be 
used,  somewhat  more  than  an  inch  in  diameter.  In  case  of  necessity,  side  glasses  may  also 
be  employed,  but  in  general  these  are  not  to  be  recommended,  since  four  glasses  with  the 
necessary  fastenings  make  the  spectacles  heavy  and  troublesome,  and  also  accustom  the  eye 
to  too  little  light,  and  prevent  the  free  circulation  of  air  about  it.  Small  oval  glasses  are 
entirely  useless,  since  they  only  cover  the  center  of  the  visual  field.  It  is  very  important  to 
see  to  it  that  the  bridge  of  the  spectacles  is  not  too  long,  and  that  the  inner  part  of  the  eye 
is  perfectly  covered ;  and  in  choosing  these  spectacles  we  should  be  careful  to  see  that  the 
glass  is  good,  and  furthermore  that  its  color  be  a  clear  gray,  and  not,  as  is  often  the  case,  a 
yellowish  or  brownish  gray.  For  this  purpose,  the  spectacles,  after  careful  testing  of  their 
surfaces,  may  be  laid  on  a  sheet  of  white  paper,  or  any  such  substance,  where  the  faults  de¬ 
scribed  may  be  easily  detected. 

These  protective  spectacles  should  be  always  ground  plane,  since  the  depths  of 
their  coloring  depend  to  a  great  extent  on  their  thickness.  Concave  glasses,  there¬ 
fore,  shade  the  periphery  more,  convex  the  center,  and  this  in  the  greater  mispro- 
portion  the  darker  the  glass  and  the  greater  the  curvature  of  its  two  surfaces. 

Protective  spectacles  are  not  intended  for  exact  vision,  and  this  defect  appears  the  more 
disturbing  the  more  the  refraction  of  the  eye  deviates  from  the  normal— that  is,  the  greater 
the  curvature  that  is  necessary.  In  very  myopic  or  hypermetropic  patients,  who  go  about 
with  difficulty  unless  aided  by  concave  or  convex  lenses,  a  remedy  may  be  obtained,  since  we 
can  cause  plano-concave  or  plano-convex  spectacles  to  be  ground  of  the  necessary  focal  distance, 
and  on  its  plane  surface,  by  means  of  the  Canada  balsam,  affix  a  plane  smoke-gray  glass. 
Lately  the  so-called  muscle  spectacles,  that  is,  spectacles  formed  like  watch-glasses,  are  much 
in  fashion.  Their  convexity  allows  of  a  very  considerable  approach  of  the  edges  to  the  orbital 
border,  and  hence  furnishes  a  more  efficient  diminution  of  the  lateral  illumination  than  plane 
spectacles  do.  Since,  however,  the  radius  of  the  posterior  concave  surface  is  always  smaller 
than  the  anterior  convex  one,  these  spectacles  become  weak  concave  lenses,  arvdYre,  as  a  rule, 
therefore,  very  annoying  to  far-sighted  and  hypermetropic  eyes. 

In  the  use  of  protective  spectacles  it  is  very  necessary  to  seeiC^rtTwe  do  not  harm 
the  eyes  instead  of  benefiting  them ;  we  should  inform  the^parient  they  are  to  be 
used  only  to  protect  the  eyes  from  high  degrees  of  ligh  ''hen  they  are  used  to 
guard  against  light  of  a  low  grade  of  intensity,  thgyAtfken  the  visual  field  too 
much,  accustom  the  eye  to  this  darkness,  and  are  fcheVeJore  not  sufficient  to  alleviate 
the  irritating  effect  of  bright  light,  and  besides  th&they  prolong  the  convalescence. 
They  are  only  to  be  worn  when  we  wish  to  sofkjntTie  light  of  a  sunshiny  day,  or  the 
reflection  from  snow,  sand,  or  from  the  surfaJwr  of  a  sheet  of  water,  it  being  all  the 
same  whether  the  brilliant  light  illum^n^ulsiaie  whole  or  a  part  of  the  visual  field. 
They  should  be  immediately  taken  ofrSwien  the  patient  is  under  the  shadow  of  a 
house,  when  he  enters  a  wood,  well  as  in  the  evening,  and  on  dark  days. 

It  is  especially  important  that  hVsfiould  put  on  the  protective  spectacles  when  lie 
passes  out  of  the  regular  illuli^©tion  of  his  room  into  a  room  too  brilliantly  lighted 
for  the  irritated  condition  i^2)his  eyes.  Should  the  patient  use  the  protective  spec¬ 
tacles  for  a  consider^Jviime  in  his  room,  and  pass  with  them  into  the  bright  sun¬ 
light,  the  contrast  imfrie  intensity  of  the  light  in  the  two  rooms  is  scarcely  at  all 
alleviated.  BesidA  it  is  well  to  notice  that  protective  spectacles  are  only  of  use  in 
diffused  ligl  th  ey  avail  nothing  against  the  direct  rays  of  the  sun,  of  a  lamp, 

etc.,  since  ccmteasts  in  the  illumination  of  the  visual  field  are  not  removed  by  them. 
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In  the  open  air  they  do  not  render  broad-brimmed  hats,  or  in  a  room  lamp  or 
eye-shades,  superfluous..  If  smoke-gray  glasses  have  been  used  for  some  time  by  the 
patient,  they  should  not  be  suddenly  laid  off,  since  the  eye,  unaccustomed  to  bright 
light,  is  more  sensitive  than  normal.  Where  dark  shades  have  been  used,  we  may 
prevent  the  transition  from  being  dangerous  by  passing  gradually  to  lighter  shades, 
in  order  that  the  eye  may  very  gradually  accustom  itself  to  a  bright  light. 

E.  Among  the  organic  causes  of  injury  to  the  eye  should  be  mentioned  every 
kind  of  straining  for  the  purpose  of  obtaining  clear  and  exact  vision. 

When  there  is  much  irritation  of  the  eyes,  accompanied  by  photophobia  and  pain,  straining 
efforts  are  prevented  by  the  increase  which  they  occasion  in  the  subjective  and  objective  symp¬ 
toms.  Where,  however,  the  irritated  condition  is  a  slighter  one,  the  patient  is  not  troubled  in 
his  work,  and  does  not  find  himself  compelled  to  give  it  up,  because  the  unpleasant  conse¬ 
quences  do  not  show  themselves  for  some  time,  and  even  then  may  be  very  slight,  because  the 
disease  advances  very  slowly. 


Here  it  becomes  the  duty  of  the  surgeon  to  look  carefully  into  the  causes  of  in¬ 
jury,  and  to  oppose  their  further  action.  In  general,  it  appears  most  advisable  to 
forbid  patients  to  read,  write,  or  to  occupy  themselves  in  any  way  by  which  the 
retina  or  accommodative  apparatus  are  called  into  action  during  the  disease,  and 
only  to  allow  a  very  gradual  return  to  the  ordinary  avocations.  Greater  liberties, 
generally  lead  to  misuse,  and  the  effects  of  remedies  are  thus  weakened  or  made 
nugatory. 


F.  Further  indications  for  treatment  result  from  the  dependence  of  the  extra¬ 
ocular  trunks,  and  with  certain  limitations  of  the  intra-ocular  vessels  to  the  general  I 
blood-pressure,  and  the  circulatory  requirements  in  the  vessels  of  the  head  and 
neck.  These  indications  are  chiefly  those  springing  from  the  disease. 

It  is,  perhaps,  superfluous  to  go  into  details  at  this  point ;  still,  a  special  condition  I 
deserves  notice  on  account  of  its  importance :  this  is  of  valves  in  the 

veins,  carrying  the  blood  to  the  superior  venous  sinusesX^ongestion  in  the  veins  of 
the  neck  and  head  is  on  this  account  very  apt  to  and  hence  diseases  of  the 

heart,  impediments  in  the  portal  circulation,  etasQk'e  very  apt  to  be  reflected  in 
disturbances  in  the  circulation  of  the  visual  onkkj  Irregularities  in  respiration  also 
may  become  a  source  of  extremely  pcrnicwwrtQbngestions  in  the  region  of  the  eye.  I 
Hence,  in  congestive  conditions  of  theeVfi>Rnd  its  vicinity,  we  should  look  care- 1 
fully  to  the  respiration.  Patients  shoJK  especially  avoid  all  loud  speaking,  crying,l 
singing,  sneezing,  and,  as  far  as  nosfcwle,  coughing,  on  account  of  the  increased  I 
difficulty  in  the  entrance  of  blood  into  the  heart,  caused  by  expiration.  This  I 
is  the  more  imperative  the  the  degree  to  which  the  existing  morbid  pro- 1 

cess  has  been  developed  visual  organ,  and  the  more  important  the  part  in  I 

which  it  is  located.  /OmaJig  such  occasions  as  above  indicated,  the  increased  I 
turgidity  and  markedSeAness  of  the  face  plainly  indicate  how  much  a  severe  and  I 
prolonged  expinft^jj)may  influence  the  course  of  circulation.  Besides,  the  expira-l 
tion  does  not  act  alone,  but  in  the  visual  organ  another  circumstance  assists  I 
consideral^W\V^tauy  of  the  facial  veins  are  supplied  in  part  from  the  orbital  veins! 
and  run  l5hrjben  the  muscles  and  bones  of  the  face.  In  loud  speaking,  and  the  like,  I 
these  uAscles  take  an  active  part,  and  in  their  contraction  they  press  the  veins! 
aganC^tHe  bones,  and  thus  diminish  their  caliber.  Furthermore,  everything  which  I 
rfijaWin  the  least  interfere  with  the  respiration  by  narrowing  the  trachea  and  con-| 
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tracting  tlie  thoracic  cavity,  or  by  compressing  the  lungs,  should  be  removed  and 
avoided.  In  this  is  comprehended,  among  other  things,  tight  cravats,  tight  cloth¬ 
ing  pressing  upon  the  chest,  collections  of  fecal  masses  in  the  intestines,  overload¬ 
ing  the  stomach  with  food  and  drink.  Finally  it  is  an  important  rule  that  patients 
with  congested  or  inflamed  eyes  should  eat  nothing  which  renders  necessary  a  great 
expenditure  of  power  by  the  muscles  of  mastication,  on  account  of  the  above-de¬ 
scribed  blood-congesting  effect  of  the  facial  muscles.  The  increase  of  a  congestion 
of  the  eyes  after  a  full  meal  is  a  matter  of  daily  experience. 

II.  The  indications  furnished  by  the  disease  itself  These  may  be  divided  into 
the  following :  a.  The  limitation  of  the  local  depositions ;  l).  The  lessening  of  the 
blood-supply  ;  c.  The  removal  or  lessening  of  febrile  action. 

The  means  of  fulfilling  these  indications  wTill  now  be  enumerated  : 

1.  Direct  removal  of  heat.  This  limits  the  local  change  or  nutrition  by  lessening 
the  temperature  of  the  inflamed  tissue,  and  rendering  chemical  combinations  diffi¬ 
cult.  Moreover,  cold  applied  for  this  purpose  acts  as  a  powerful  irritant  upon  the 
contracted  portion  of  the  tissue  and  especially  upon  the  muscles  of  the  vessels,  for¬ 
cing  them  to  contraction,  and  therewith  causing  a  narrowing  of  their  caliber,  and  in 
this  way  decreasing  the  amount  of  blood  carried  to  the  inflamed  part.  It  also 
diminishes  the  sensibility  of  the  parts,  and  with  it  their  functional  power.  Sensitive 
organs  lose  their  sensation,  muscles  become  rigid,  secretions  are  lessened,  etc.  The 
application  of  cold  affects  not  only  the  surface,  but  also  the  tissues,  to  a  greater  or 
less  depth,  according  to  the  degree  of  cold  employed,  and  the  duration  of  the  appli¬ 
cation.  The  means  by  which  we  obtain  the  effect  of  cold  in  the  region  of  the  eye 
are  naturally  exceedingly  various,  but  cold  compresses  are  the  best. 


Douches  were  formerly  the  fashion,  but  their  preparation  is  generally  too  expensive  for  the 
private  patient,  and  their  use  has  generally  been  given  up  in  hospitals,  a  certain  evidence  that 
they  have  only  partially,  or  not  at  all,  answered  their  intended  purpose.  This  is  not  at  all  sur¬ 
prising  when  the  effect  of  douches  is  more  exactly  understood.  Besides  t^a,  abstraction  of 
heat,  there  occurs  on  the  use  of  the  douche,  whether  it  be  used  in  a  full  f^iampr  in  the  form 
of  spray  by  means  of  a  nebulizer,  a  mechanical  power  or  force  with  whiphjVhe  water  strikes 
upon  the  parts.  By  means  of  this  mechanical  force,  the  douche  act&^rafCf  as  an  irritant  upon 
the  sensory  nerves,  and  increases  the  afflux  of  the  blood,  and  the  pas^Vffich  is  acted  on  becomes 
painful  and  red.  The  next  effect  of  this  gradual  abstraction  of H^Sai^is  that  the  part  becomes 
pale,  without  sensation  and  cool.  Any  longer  action  of  the^dnc^ie.  however,  will  not  be  easily 
borne.  If  cold  exerts  only  a  momentary  effect  upon  a  part,  tBe  reaction  appears  more  evident : 
the  inflammation  is  rather  increased  than  diminished.  ^ 

Cold  applications  act  primarily  as  irritanl^pon  the  sensory  nerves,  and  may 
therefore  induce  a  dilatation  of  the  vessels..-  This  effect,  however,  is  evanescent 
and  scarcely  comes  into  consideration.  understood  that  by  means  of  the  cold 

compresses  the  warmth  is  co?itimwii$fajVmoved,  and  not  merely  a  high  grade  of 
temperature  interchanged  with  aHtc©r  one,  as  is  the  case  when  the  compresses  are 
so  seldom  changed  that  they  h&ste  time  to  become  warm  again  before  they  are 
replaced  by  fresh  ones.  contrasts  of  temperature  have  an  effect  upon  a  part, 

the  result,  as  a  rule,  will  favorable.  An  important  rule  therefore  is,  to  quickly 

change  the  applicatiOj^Qhid  the  quicker  the  warmer  the  part  is.  If  this  require¬ 
ment  is  fulfilled,  tfes^pHncipal  danger  in  the  use  of  cold  is  avoided.  A  second 
danger  springs  rtiman  immoderate  use  of  the  application.  Water  of  a  low  tem¬ 
perature  reacft^Vc^ds  to  freezing,  and  this  the  more  easily,  the  less  the  warmth  is 
developed Iktlie  affected  part.  The  consequences  of  such  a  freezing,  in  the  wider 
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sense  of  the  word,  are  characterized  by  all  the  symptoms  of  inflammation  in  re¬ 
laxed  parts,  and  this  inflammation  is  the  severer  the  quicker  the  parts  are  again 
warmed.  By  improper  use  of  cold  applications,  inflammations  may  be  produced  as 
an  after-effect,  and  this  not  only  at  the  point  of  application,  but  also  at  some  dis¬ 
tance.  In  ophthalmia  the  seat  of  inflammation  is  circumscribed,  and  it  is  rarely 
possible  to  limit  the  effect  of  the  cold  in  the  inflamed  parts,  since  the  compresses 
used  for  the  application,  if  they  really  remove  much  heat,  must  always  have  a  rel¬ 
atively  large  circumference.  Even  if  ischaemia  is  not  to  be  much  feared  in  the  in¬ 
flamed  part,  the  neighboring  parts  may  suffer,  and  it  not  unfrequently  occurs  that, 
after  a  long-continued  effect  of  the  cold,  collateral  hyperaemia  and  sometimes  true 
inflammations  are  developed,  especially  in  the  periosteum  of  the  orbit  and  of  the 
bones  beneath,  rheumatic  toothache,  etc.  These  inflammations  are,  as  a  rule,  very 
obstinate,  and  trouble  the  patient  more  than  the  original  disease.  Sometimes  the 
cold  affects  even  more  remote  parts.  A  chill  occurs,  and  affections  of  inner  or¬ 
gans  arise,  such  as  we  may  see  after  “  catching  cold,”  bringing  with  it  new  dan¬ 
gers.  We  may  easily  overcome  these  evil  results,  if  we  do  not  allow  the  effect  of 
the  application  of  cold  to  go  so  far  that  the  temperature  of  the  parts  sinks  much 
below  the  physiological  standard,  that  is,  making  use  of  the  cold  application  only 
so  long  as  the  warmth  of  the  inflamed  part  is  greater  than  that  of  the  surrounding 
healthy  parts.  On  the  whole,  the  abstraction  of  heat  is  indicated  to  a  very  limited 
extent  in  the  treatment  of  inflammations  of  the  eye.  Where  it  can  be  used  with 
benefit,  we  must  generally  employ  it  carefully  at  intervals.  Only  in  very  special 
cases,  in  certain  severe  inflammations  of  the  external  portions  of  the  visual  organs, 
are  continuous  applications  essential. 


Linen  compresses  are  the  most  appropriate  means  for  the  application  of  cold  to  the  eye.  Com¬ 
presses  dipped  in  cold  water  and  wrung  out,  or  still  better,  made  cold  by  placing  them  on  a 
block  of  ice,  are  to  be  recommended.  These  compresses  should  not  be  of  much  larger  size  than 
is  sufficient  to  cover  the  borders  of  the  orbit,  in  order  not  to  abstract  heat  from  the  parts  which 
are  in  a  normal  condition.  They  should  not  be  heavy,  except  in  cases  where  pressure  upon  the 
eye  is  desired.  A  piece  of  fine  linen  of  three  to  four  thicknesse^Xtek  be  sufficient.  The  com¬ 
presses  should  always  be  well  wrung  out.  If  the  water  drtj&psoin  the  cloths,  it  becomes  a 
source  of  unpleasant  chilliness.  Besides  this,  very  wet  clohhJ^A  apt  to  loosen  the  epidermis  ; 
this  is  thrown  off,  the  corium  exposed,  and  thus  not  rareljTa^skvere  erythema  or  an  eiysipelas 
excited.  Excoriations  and  their  evil  consequences  oc(  tch  more  readily  when  the  water  or 
ice.  employed  is  salty.  Mineral  spring  waters  for  thiuJbftson  have  of  old  been  decided  to  be  un¬ 
fit  for  applications  to  inflamed  parts.  When  sdf^JS^er,  or  ice  formed  from  it,  cannot  be  ob¬ 
tained,  we  may  use  distilled  water.  These  p^eckui&ns  are  especially  necessary  in  the  case  of 


persons  with  a  very  soft  and  sensitive,  or 
bear  cold  applications  well,  and  they  should 


^ed  and  wrinkled  skin.  Such  patients  do  not 
erefore  not  be  used,  except  in  case  of  urgent  n£- 


cessity,  and  then  as  sparingly  as  posj  even  running  the  risk  of  somewhat  delaying  the 
healing  process.  We  may  somewhaflQilfeviate  this  evil  effect  of  the  cold  compresses  by  smear¬ 
ing  the  parts  with  a  little  cle^ntf^lTrat,  before  applying  them,  or  by  placing  upon  them  a 
piece  of  linen,  which  has  beem-^Jfeared  with  the  fat.  If  excoriations  have  already  occurred, 
an  erythema,  etc.,  it  will^  to  stop  the  application  where  it  is  possible,  and  to  favor  the 
:  the  skin  by  smearing  the  part  with  fat  or  glycerine. 


healing  of  the  inflammatik 


2.  Direct  dbswtiflbn  of  Blood. — Until  recently,  venesection  was  very  much  es¬ 
teemed.  «.  /v 

The  venesection  is  doubtful,  and  the  benefit  is  very  little  compared 

with  the  destructive  influence  which  it  may  have  upon  the  nutrition  of  the  whole 
bodj^-fiArefore  nowadays  in  ophthalmic  practice  we  are  nearly  restricted  to  local 
ab&raefcfon  of  blood.  The  purpose  of  this  is  to  favor  the  exit  of  blood  from  con- 
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gested  or  inflamed  parts  through  the  vessels,  to  remove  the  hindrances  to  circulation, 
and  in  a  revulsatory  way  to  regulate  the  development  and  increase  of  a  stasis,  to 
diminish  the  rapidity  of  the  circulation  and  of  the  increased  molecular  attraction. 
The  means  of  local  blood-letting  are  the  natural  and  artificial  leeches,  wet  cups,  in¬ 
cisions  and  scarifications  of  the  conjunctiva. 

Natural  leeches  as  well  as  the  artificial  ones  are,  as  a  rule,  most  properly  applied 
on  the  temporal  region.  In  order  to  attain  any  effect  in  the  case  of  very  small  chil¬ 
dren,  one  to  two  leeches  should  be  applied;  in  those  wTho  are  older,  three  to  four;  in 
adults,  six  to  eight  of  medium  size.  Care  should  be  taken  that  the  leeches  bite  as 
nearly  as  possible  at  the  same  time,  and  that  after  they  drop  off  the  flow  of  blood 
is  not  interrupted. 

[In  this  country,  as  a  rule,  the  use  of  leeches  in  the  treatment  of  eye-disease  in 
children  is  not  justifiable.  Wet  cups  should  never  be  applied  to  young  children.] 
Since  the  effect  of  natural  leeches  is  evanescent,  and  the  changes  in  the  current  of 
blood  are  quickly  over,  it  seems  advisable,  for  the  sake  of  an  expansion  as  far  as 
possible  of  the  temporary  effect,  to  apply  the  leeches  in  the  beginning  of  an  ex¬ 
acerbation  of  the  inflammation.  It  is  at  this  time  that  the  process  receives  an  im¬ 
petus,  its  products  are  more  abundant,  and  the  pain  also  increases. 

The  fossa  angularis ,  as  well  as  the  integument  of  the  lid,  are  improper  positions  for  the  appli¬ 
cation  of  leeches,  because  the  marks  of  the  bites  remain  for  a  longtime,  and  disfigure  the  patient. 
But  this  position  is  chiefly  to  be  avoided  because  the  leeches  very  often  bite  through  the  skin, 
which  is  exceedingly  thin  in  this  place,  even  to  the  veins,  and  thus  considerable  bleeding  is 
caused,  as  well  as  extravasations  in  the  loose  subcutaneous  connective  tissue.  These  extravasa¬ 
tions  may  exist  for  weeks  and  months  before  they  completely  disappear.  Sometimes  even  worse 
results  are  seen.  Inflammations  and  abscesses  are  occasionally  caused. 

The  mastoid  process  may  be  a  point  for  the  application  of  leeches  when  any  con¬ 
gestion  or  inflammation  of  the  eye  is  connected  with  hypersemia  of  tliebase  of  the  brain. 

On  the  whole,  the  therapeutic  results  of  the  application  of  natural  leeches  are  of 
importance  only  in  the  external  ophthalmia,  that  is,  in  inflammation  df  the  lids  and 
of  the  conjunctiva.  In  inflammation  and  hypersemia  of  the  glob^Gpjicially  of  the 
interior  of  it,  the  results  are  scarcely  satisfactory,  and  may  be  w^jgood  reason  con¬ 
sidered  doubtful.  This  is  chiefly  explained  by  the  fact  thafrW^anatomical  connec¬ 
tion  between  the  vessels  of  the  temporal  region  and  of  ^ttfeVcili ary  vascular  system 
is  not  very  intimate,  but  is  relatively  distant.  The  ^mttpeutic  effect  of  natural 
leeches  may  be  increased  by  the  so-called  5^Z?«^^?/\miich  has  been  recently  rec¬ 
ommended.  By  this  not  only  the  quantity  of  ^cevacuated  blood,  but  also  the 
rapidity  with  which  it  is  taken  from  the  vessels^)  considerably  increased. 

Bdellatomy  is  best  performed  by  means  of  a  lancet.  It  may,  however,  in  case  of  neces¬ 

sity,  be  done  with  an  ordinary  lancet.  The>psfcAoment  is  when  the  leech  has  filled  himself 
quite  well.  The  end  of  the  animal  is  th^qjwAully  lifted  up  and  the  blade  is  thrust  vigorously 
in  the  side  of  the  leech,  better  the  lefij^  incision  is  not  so  well  done  in  the  back,  badly  in  the 
belly.  After  the  incision  the  wounfisljomd  be  kept  free  from  coagulations,  by  means  of  a 
moist  sponge,  or  by  the  injection^  Itflre warm  water,  in  order  that  the  blood  may  flow  freely 
from  the  abdominal  cavity  of  ^ffiQeech.  A  leech  thus  treated  sucks  much  longer  than  one 
which  is  uninjured,  and  drav^^jmuch  greater  quantity  of  blood,  sometimes  taking  one  and  even 
two  ounces.  If,  in  coim^dCeltfcce  of  the  restlessness  of  the  patient,  or  of  rough  handling  of  the 
leech,  it  falls  off  too  qnicQ£  if  reapplied  it  again  acts  freely.  If  carefully  kept  in  clean  water 
the  same  leech  may.btN^eatedly  applied,  and  incised  at  intervals  of  days  or  weeks  (Fischer). 

The  speec^jQj)cJil  removal  of  greater  quantities  of  blood  is  attained  most  cer¬ 
tainly  by  artificial  leech. 
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Heuteloupe's  is  to  be  preferred  to  Harder's,  the  former  making  a  circular 
wound,  the  latter  cutting  with  three  little  spring- knives.  The  severe  and  extensive 
change  in  the  blood-current,  caused  by  the  application  of  this  instrument,  arises 
chiefly  from  the  powerful  impression  which  the  sudden  evacuation  of  a  vascular 
region  exerts  on  the  vaso-motory  nerves  of  the  vicinity  and  even  on  distant  parts. 
The  revulsive  effect  declares  itself  after  the  operation  in  a  very  striking  nervous 
and  vascular  excitement.  This  reaction  cannot,  unfortunately,  always  be  esti¬ 
mated  beforehand,  and  under  some  circumstances  may  become  very  dangerous. 
Thus  we  observe,  as  an  immediate  effect  of  the  operation,  almost  always  a  consider¬ 
able  increase  in  the  hypenemia  of  the  neighboring  parts,  which,  however,  soon  de¬ 
clines,  and,  in  favorable  cases,  gives  place  to  the  intended  vascular  contraction.  In 
very  excitable  patients  even  actual  hypersemia  may  occur,  and  not  unfrequently  the 
reaction  shows  itself  by  all  kinds  of  disturbances  of  sensation  in  photopsia :  and  in 
the  existence  of  amblyopia,  a  decrease  in  acuteness  of  vision  has  been  observed 
which  often  does  not  disappear  for  several  days.  This  is  true,  although  to  a  less 
extent,  according  to  past  experience  of  Idellatomy.  This  is  also  said  to  excite  the 
patient  very  considerably.  It  seems,  therefore,  advisable  to  undertake  local  blood¬ 
letting  of  this  kind  before  retiring,  in  order  that  the  night’s  rest  may  moderate  the 
reaction.  When  the  patient  is  very  excitable  it  may  even  be  advisable  to  keep  him 
as  quiet  as  possible  in  a  darkened  room  during  the  whole  of  the  following  day 
(Gratfe). 

These  are  only  palliative  means,  which  may,  perhaps,  diminish  the  danger  of  the 
reaction,  but  which  cannot  entirely  remove  it.  On  the  whole,  we  conclude  that  in 
inflammations  having  a  sthenic  character,  local  blood-letting  by  means  of  bdellatomy 
and  the  artificial  leech  is  better  avoided,  and  their  use  is  limited  exclusively  to 
conditions  of  passive  hypersemia  and  chronic  inflammation.  Even  here  the  recent 
immoderate  praise  of  the  artificial  leech  is  not  wholly  deserved. 

There  is  no  good  place  for  the  application  of  wet  cups  in  the  vicinity  of  the  eye ;  and  when 
applied  at  some  distance  they  scarcely  have  influence  enough  upoiVWa  circulation  of  the  visual 
organ  and  appendages.  Dry  cups  applied  on  the  temples  have  mX^ct?  Incisions  and  scarifica¬ 
tion  are  only  useful  in  severe  conjunctivitis.  The  great  painl^lsed  by  these  latter  procedures 
prevents  their  being  carried  out  in  the  greater  number  of 

The  practical  oculist  should  be  the  more  guarded  in  employment,  since  the  result  does 
not  always  answer  the  expectation,  or  it  is  not  appr  caStecl  by  the  patient. 

It  not  unfrequently  occurs,  that  they  increaa^fcpi^inflammation  in  the  loose  conjunctival 
tissue..  Besides  all  this,  the  desired  effect  may  B^generally  attained  by  the  application  of  a 
sufficient  number  of  natural  leeches. 

3.  Antiphlogistic  regimen. — Weffiflerstand  by  this  the  lessening  of  the  supply  of 
the  peculiar  nutritive  materiaLj©yhe  blood,  as  well  as  the  keeping  away  of  all 
which  may  act  as  an  excitanNMiJn  the  nervous  system  or  circulation.  This  should 
be  strictly  carried  out  wheO^he  inflammation  is  dangerous  either  from  its  severity 
or  extent,  whether  the  \^Jble  organism,  as  manifested  by  febrile  action,  is  taking 
part  in  it  or  not.  Jf£tj)is  be  not  the  case,  it  is  generally  sufficient  to  observe  modera¬ 
tion  in  every  resp^E^and  besides  to  avoid  the  use  of  hard  and  tough  food,  which 
demands  the  villous  action  of  the  muscles  of  mastication.  A  severe  antiphlogistic 
regimen  isijMyhdicated  \n  mild,  cases,  since  the  lowering  of  the  nutrition,  especially 
in  chronic  inflammation,  by  continued  dieting,  may  easily  lay  the  foundations  for 
dang^vS^iich  far  exceed  those  of  the  local  condition.  Where  the  nutrition  is  | 
alrobdynsomewhat  impaired,  or  perhaps  atonic  conditions,  having  their  origin  in  this 
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impairment,  have  been  increased  by  the  occurrence  of  the  inflammation,  it  will  be  often 
found  necessary  to  favor  resolution  by  means  of  generous,  slightly  stimulating  diet. 

Bodily  and  mental  rest  belong  to  severe  antiphlogistic  regimen,  as  well  as  the 
maintenance  of  an  equable  aild  pure  temperature;  the  avoidance  of  all  aromatic 
and  stimulating  drinks ;  coffee,  tea,  wine,  beer ;  lessening  of  the  amount  of  food,  and 
the' choice  of  easily- digested  substances.  Food  easily  oxidized,  such  as  Liebig’s  res¬ 
piration  material,  the  vegetable  acids,  farinaceous  and  saccharine  substances,  soups, 
vegetables,  salads,  steamed  and  stewed  fruits,  should  be  the  main  portion  of  the  diet. 

Highly  seasoned  food  should  be  forbidden,  as  well  as  fat,  the  latter  not  being 
easily  digested  in  the  inactive  condition  required  of  the  patient.  It  is  also  advisa¬ 
ble  to  have  the  food  cool  when  eaten,  and  only  a  little  should  be  taken  at  a  time, 
but  often  during  the  day. 

4.  Antiphlogistic  medicines. — Their  number  is  large,  but  we  cannot  rely  much 
upon  them  in  the  struggle  with  the  inflammatory  process.  We  should  therefore 
restrain  ourselves  as  much  as  possible  from  their  use  in  cases  of  pure  ophthalmia, 
where  we  desire  solely  an  antiphlogistic  effect.  Where  circumstances  permit,  we 
should  use  the  milder  antiplilogi sties,  e.  g.,  nitrate  of  potash,  the  carbonates,  phos¬ 
phates,  vegetable  acids,  avoiding  the  heroic  remedies,  or  only  using  them  when  the 
functions  of  the  eye  are  in  real  danger  from  the  inflammatory  process,  and  it  reaches 
the  point  where,  in  case  the  result  should  be  bad,  we  wash  to  be  able  to  say  to  our¬ 
selves  that  all  has  been  done  that  could  be  done  to  prevent  it. 


The  use  of  the  Inf  us.  rad.  Senegce ,  oil  of  turpentine,  and  similar  specifics,  has  been  long 
since  abandoned.  It  is  therefore  superfluous  to  speak  of  them  further.  Tartarized  antimony, 
formerly  a  very  much  esteemed  remedy,  is  in  ophthalmic  practice  entirely  useless,  even  harm¬ 
ful,  and  is  strictly  to  be  avoided.  Iodide  of  potassium,  on  the  other  hand,  used  in  moderate 
doses,  is  scarcely  dangerous,  but  as  a  pure  antiphlogistic  is  of  no  particular  value.  The  great¬ 
est  misuse  has  certainly  been  made  of  mercury  ;  for  every  irritation,  however  moderate,  in  the 
region  of  the  eye,  was  formerly  treated  by  this  agent.  In  mercury  a  remedy  was  seen  which 
had  a  decidedly  specific  effect  on  the  eye,  and  which  was  able  to  bring  its  iid^nmatory  action 
to  resolution.  The  origin  of  this  erroneous  idea  lies  in  a  want  of  obser vaW!ta  J  The  view  was 
inculcated  that  syphilitic  iritis  was  characterized  by  certain  decidedly  p^^Tfar  symptoms,  and 
that  when  these  symptoms  were  wanting  there  could  be  no  idea  oiQNsyphilitic  origin  in  a 
given  case  of  iritis.  /s\ 

Now  then,  practically,  an  iritis  was  often  found  which  conce®^jt«4very  positive  evidence  of 
syphilis,  which  was,  however,  of  syphilitic  origin,  and  yielded  to  anti-syphilitic 

treatment  by  means  of  mercury ;  the  opinion  was  necessary} cached  that  mercury  acted  more 
efficaciously  on  an  inflamed  organ  of  vision  than  any  ofcr  agent,  and  thus  it  happened  that  it 
acquired  the  fame  of  a  real  panacea.  Strange  to  s^^chlomel  is  the  preparation  most  fre¬ 
quently  used — a  preparation  which,  as  is  well  known,  easily  excites  fluid,  greenish  stools,  and 
also  easily  induces  injurious  and  obstinate  saliwBfrfcjwa'  and  by  no  means  rarely  becomes  destruc¬ 
tive.  A  few  doses  of  a  grain  each  are  qftgftS’gJficient  to  excite  this  unpleasant  symptom, 
and  compel  the  surgeon  to  give  up  the^^^^3f  the  remedy  before  the  wished-for  effect  can 
be  developed.  Where  we  wish  realhj^^aei'curialize  the  patient,  calomel  is  not  well  adapted 
to  the  purpose.  Cl 

The  same  may  be  said  of  Hahnemann’s  soluble  mercury  and  the  proto-iodide.  The  sub¬ 
limate  of  mercury  or  corrosivgN^Soride  is  to  be  preferred.  This  is  generally  well  borne,  and 
may  be  taken  for  a  long  tinCjKthout  especial  harm.  Sometimes,  however,  it  excites  severe 
pain  in  the  stomach,  viinh^orbids  the  further  use  of  it.  It  is  best  given  in  the  form  of  a 
pill.  Mer.  sub.  corrOw/sS^  ij.  ;  solve  in  q.  s .  Aq.  dist.  Adde,  mica  pants  alb.  q.  s.  utf  pil.  gr. 
i.  n.  32 ;  consp.  puto.  jbiquiritice.  One  pill  is  to  be  taken  night  and  morning  on  an  empty 
stomach;  and 
reached,  and>^ 
nal  use  of  (ft! 
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iwo  to  three  days  increase  the  dose,  until  half  a  grain  a  day  has  been 
the  dose  is  to  be  diminished  at  intervals  of  two  days.  Again,  the  exter- 
Hydrarg.  Cmereum ,  in  the  frontal  region,  is  very  much  esteemed.  It  is 
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believed  that  by  this  the  effect  of  the  internally  administered  an tiphlcgi sties  is  increased,  and 
at  the  same  time  absorption  in  the  orbital  cavity  is  frequently  excited.  The  value  of  this 
remedy  is,  however,  more  than  doubtful.  In  the  case  of  children  and  dirty,  careless  patients, 
the  inunction  of  this  ointment,  as  in  fact  of  all  salves,  in  the  vicinity  of  the  eye  is  even  dan¬ 
gerous,  since  this  class  of  persons  often  smear  the  salve  everywhere,  bringing  it  into  the  con¬ 
junctival  sac,  and  thus  favor  unpleasant  irritations  in  the  eye. 

When  we  wish  a  speedy  and  sufficient  effect  of  mercury,  in  order  as  quickly  as 
possible  to  make  a  powerful  impression,  especially  where  the  ophthalmia  is  founded 
on  a  syphilitic  affection,  the  inunction  treatment  is  without  doubt  the  most  certain. 
In  recent  times  it  is  employed  in  connection  with  the  internal  use  of  the  iodide  of 
potassium,  or  the  cheaper  chlorate  of  potash,  a  combination  which  much  experience 
has  shown  to  be  very  advantageous.  The  number  of  the  inunctions,  and  the  num¬ 
ber  of  days  of  treatment  with  it,  depends  upon  the  result  of  the  use  of  the  remedy. 
In  general  the  treatment  should  be  continued  up  to  the  disappearance  of  the 
ophthalmia,  and  of  the  accompanying  syphilitic  manifestations.  In  order  to  remove 
recent  local  affection  ten  to  sixteen  inunctions  are  often  sufficient.  Sometimes  for 
this  purpose  twenty  to  thirty  are  necessary.  To  exceed  this  latter  number  is  not 
advisable,  for  when  twenty  to  thirty  inunctions  have  no  result,  the  further  use  of 
mercury  does  no  good,  but  may  rather  be  harmful. 

The  imperativeness  of  the  circumstances  does  not  allow,  in  diseases  of  the 
eye,  the  otherwise  customary  but  time-consuming  preparations  for  the  inunction 
treatment.  Warm  baths,  even  in  the  existence  of  severer  inflammations  of  the  eye, 
are  contra-indicated,  and,  in  such  cases,  should  be  replaced  by  washing  the  parts  of 
the  body  which  are  to  be  anointed,  with  lukewarm  soap  and  water.  For  an  inunc¬ 
tion,  about  one  to  twro  scruples  of  the  gray  ointment — best  a  mixture  of  three  parts 
Ung.  Hydrarg.  Gin.  comm.,  with  one  part  Ting.  Hydrarg.  Gin.  fort.,  is  used.  This, 
in  small  quantity,  is  gradually  rubbed  into  the  parts  with  a  rotary  motion  of  the 
hand,  and  best  by  the  patient  himself.  On  the  first  day,  it  should  be  rubbed  in  the 
calf  and  the  popliteal  space  ;  on  the  second  day,  on  the  inner  surface  of  the  thigh ; 
the  third,  on  the  surface  of  the  chest  and  abdomen  ;  on  thA  fourth,  on  the  inner  side 
of  the  forearm  and  arm,  including  the  elbow,  and  the*jShe>ame  course  is  gone  over 
again.  The  nipples,  navel,  very  hairy  parts,  or  thoso(^vered  with  moist  eruptions 
or  ulcers,  are  to  be  avoided  in  the  application.  Amalie  inunction,  the  parts  should 
be  wrapped  in  a  linen  or  woolen  cloth.  The  ^b@time  for  the  inunction  is  an  hour 
before  going  to  bed,  because  during  themjfjpperspiration  is  the  least  interfered 
with.  In  the  morning  the  perspiration  s^oi^dF  be  increased*  by  an  additional  cover¬ 
ing,  but  care  should  be  taken  at  tliaj^me,  as  well  as  during  the  night,  that  the 
mouth  is  not  covered,  and  the  patieiWthus  breathe  the  mercurial  vapor  developed 
in  the  bed.  & 

After  this  perspiration,  tlia^^  should  he  washed  in  lukewarm  water  and  dried. 
Then  the  patient  should  £>Jvyp  and  remain  in  his  room  completely  dressed.  The 
bed  should  always  be  in  a  part  of  the  room  free  from  draughts  and  changes 

in  light,  but  it  should  wot  be  surrounded  by  shades  or  curtains,  because  interference 
with  the  free  circft^Qbn  of  air  favors  ptyalism,  and  the  seclusion  of  the  patient  in 
a  narrow  spaco^Cpoys  him  unnecessarily,  and  may  be  positively  harmful.  Daily 
and  carefuD^^tnation  of  the  room  is  not  to  be  neglected.  It  is  better,  where  prac¬ 
ticable,  th^H/the  patient  should  have  two  rooms,  and  the  temperature  should  be 
uniform^md  should  never  fall  below  63  degrees  F. 

^The  imperative  necessity  of  securing  good  ventilation  (while  administering  mercury)  has 
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been  very  clearly  shown,  by  recent  experiments  on  men  and  animals,  and  from  observations  on 
workers  in  quicksilver,  miners,  manufacturers,  etc.  These  observations  prove  that  mercury 
does  most  harm  in  the  form  of  vapor,  and  that  the  stomatitis  appearing  during  the  inunction 
treatment,  together  with  its  consequence,  salivation,  is  generally  if  not  exclusively  caused  by 
inhaled  mercurial  vapor.  The  tendency  of  the  mucous  membrane  of  the  mouth  to  inflamma¬ 
tory  affections  from  this  vapor  is  explained  by  the  severe  rubbing  and  pressure  to  which  the 
membrane  is  subject  from  the  teeth.  In  old  persons  without  teeth,  and  children,  this  tendency 
is  said  to  be  absent. 

The  fact  also  comes  into  consideration  in  the  pathogenesis  of  mercurial  stomatitis,  that 
the  mercury  taken  into  the  body  is  chiefly  removed  through  the  saliva.  It  thus  comes  in 
immediate  contact  with  the  mucous  membrane  of  the  mouth,  and  may  cause  inflammations  by 
the  mechanical  irritation,  just  as  occur  on  the  sensitive  skin  of  delicate  persons.  It  is  of  the 
highest  importance  to  take  the  greatest  care  of  the  mouth  and  teeth.  The  mouth  should  be 
cleansed  every  hour  by  gargling  and  rinsing,  and  the  teeth  with  a  soft  brush.  In  the  existence 
of  abrasions  or  ulcerations  in  the  mouth  or  pharnyx,  solutions  of  the  bichloride  of  mercury 
one  to  two  grains  to  the  ounce,  of  the  chlorinated  soda,  one  to  four  drachms,  or  chlorate  of 
potash,  one  drachm  to  the  pint  of  water,  may  be  used  as  gargles.  If  there  be  no  ulceration,  a 
solution  of  alum,  one  to  two  drachms  to  the  pint  of  water,  tincture  of  galls,  two  to  four  drachms, 
or  borax,  from  one  to  two  drachms  in  the  same  quantity  of  water,  may  be  used.  If  the  gums 
are  already  affected,  loosened,  spongy,  or  bleeding,  they  should  be  painted  several  times  daily 
with  the  tincture  of  galls  or  opium. 

During  the  whole  time  of  treatment,  the  patient  should  take  five  grains  of  iodide  of  potas¬ 
sium  or  chlorate  of  potash  three  times  a  day.  The  diet  should  be  restricted,  but  not  so  much 
so  as  to  exhaust  the  patient  by  hunger.  Where  the  patient’s  condition  is  already  very  much 
deteriorated,  it  may  appear  even  advisable  to  aid  the  system  by  rich,  easily-digested,  and 
nourishing  food.  We  should  see  that  the  bowels  are  evacuated  daily  or  oftener.  Baths  are 
not  advisable  during  the  treatment  of  eye-diseases,  however  useful  they  may  be  in  other  cases ; 
but  as  a  substitute,  the  linen  may  be  frequently  changed,  having  it  first  thoroughly  warmed. 
On  the  day  after  the  last  inunction,  the  patient  should  take  a  warm  bath,  and  change  his 
linen.  He  should  return  very  gradually  to  his  former  way  of  living.  It  is  advisable  to  con¬ 
tinue  the  iodide  of  potassium  for  several  days  after  the  inunctions  have  been  stopped. 


The  inunction  treatment  is  still  deemed  by  many  an  extremely  destructive 
attack  upon  the  system.  Its  employment  should  be  well  considerecUA  persons  with 
weak  lungs  and  tuberculosis.  In  such  cases,  where  it  is  possible  foShomd  be  avoid¬ 
ed,  since  experience  shows  that  such  persons  are  affected  j^fcyseriously  by  the 
vapor  of  mercury.  But  in  other  cases  we  scarcely  find  any  jfWious  effect  upon  the 
whole  system,  in  a  carefully  and  properly  conducted  ^jQlction  treatment.  The 
great  fear  of  it  does  not  seem  to  be  justified,  whema^G^m ember  that  only  a  short 
time  ago,  and  even  to  some  extent  at  the  present  \^nj,  mercury  was  used  in  large 
doses  in  the  most  trifling  affections,  and  for  a  l(n&  time,  without  producing  any  de¬ 
cided  or  permanent  injury.  But  mercury  ahA$i  requires  the  greatest  care  in  its 
use,  and  it  is  only  to  be  justified  in  really^^^ent  cases,  when  other  means  are  not 
sufficient.  In  syphilitic  affections  of  tlyj^erior  of  the  globe  it  is  indispensable, 
and  should  be  employed,  even  if  th$^5pc  danger  that  the  constitutional  disease  be 
not  cured,  and  that  it  may  becom#  ^^  se  by  relapses  in  consequence  of  the  mercurial 
treatment  (Boeclc).  It  is  evenx^lmitted  by  the  severest  opponents  of  mercury, 
that  recent  local  affections «mfiyasily  removed  by  this  remedy,  and  often  with  sur¬ 
prising  rapidity.  Here  isQJptthe  point  in  syphilitic  ophthalmia,  since  a  short  delay 
in  the  case  often  dorc^CNnanent  harm,  and  may  even  destroy  the  functions  of  the 
organ,  while  relap^N^ist  only  in  anticipation,  and  do  not  always  return  in  this 
very  important  mjrt  of  the  body. 

5.  DjxistiSPtyrbatives. — The  sulphates  of  soda,  of  magnesia  and  potash,  as  well 
as  the  otli^purgatives,  jalap,  senna,  castor-oil,  etc.,  are  only  indicated  in  a  few 
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cases,  in  the  treatment  of  eye-disease.  They  accomplish  nothing  as  revulsants,  but 
rather  do  harm,  since  the  rest  of  the  patient,  which  is  so  imperatively  demanded, 
is  disturbed  by  the  frequent  stools  and  the  intestinal  pains.  As  simple  evacuants, 
however,  they  should  not  be  wholly  rejected.  It  is  not  unfrequently  necessary  to 
excite  speedy  and  abundant  evacuations  from  the  bowels,  in  order  to  remove  faecal 
collections,  and  thus  to  attack  the  congestion  in  the  upper  part  of  the  body  depend¬ 
ing  upon  them. 

Indeed  obstinate  constipation  is  decidedly  inimical  to  the  favorable  00111*80  of  a 
disease  of  the  eye,  and  is  therefore  to  be  carefully  treated.  The  drastic  purgatives, 
however,  may  often  be  dispensed  with.  Where  we  simply  wish  to  prevent  the  col¬ 
lection  of  faeces,  the  remedies  known  as  eccoprotics  may  be  used,  since  they  excite 
the  somewhat  inert  intestinal  canal  very  little.  We  only  wish  one  or  more  gentle 
evacuations  daily,  and  not  a  real  purgation.  Laxative  mineral  waters  are  very 
useful. 

6.  Counter -Irritation. — In  setting  up  a  severe  irritation  in  the  vicinity  of  the  eye, 
we  aim  to  withdraw  the  blood  from  the  original  seat  of  inflammation,  and  to 
lessen  the  lateral  pressure.  It  is  clear,  however,  that  this  collateral  deviation  of 
the  stream  of  blood  can  only  last  a  short  time,  and  scarcely  long  enough  for  the 
vessels  to  dilate.  The  effect  then  is  evanescent. 

The  advocates  of  this  method  of  treatment  may  perhaps  have  observed  this,  and 
support  their  views  on  the  possibility  of  a  resolution  in  an  antagonistic  way.  Un¬ 
prejudiced  observers  have  not  been  able  to  discover  any  such  effect  in  eye-diseases, 
but  the  profession  has  been  compelled  to  call  these  remedies  instruments  of  martyr¬ 
dom,  which  do  no  good  in  any  case,  but  often  do  more  harm  than  the  original 
disease. 


All  this  is  true  of  moxas,  setons,  and  issues.  Exhaustive  suppuration  and  even  erysipelas, 
terminating  fatally,  are  the  possible  consequences  of  the  use  of  these  agents.  The  pustules  from 
the  use  of  tartar-emetic  ointment  cannot  be  much  better  spoken  of.  Even  euphorbia  plaster  is 
dangerous,  especially  in  persons  with  a  soft  skin,  and  in  children.  Extensive  impetigo  and  eczema 
not  unfrequently  arise,  in  consequence  of  counter-irritants  applkdflJkVind  the  ear,  or  in  the  tem¬ 
poral  region.  We  also  very  often  see  the  cervical  glands  swolkapwd  even  suppurating,  as  a  re¬ 
sult  of  the  same  treatment.  The  ulcerated  part  may  also  beAeratched  by  the  patient,  and  the 
matter  brought  in  contact  with  the  eye.  ^ 


7.  Narcotics. — These  are  often  of  undoubt^Nbbnefit ;  they  are  not  only  indicated 
for  the  purpose  of  lessening  or  removing  ^i^mit  also  to  exert  a  favorable  effect  on 
the  course  of  the  inflammation,  byremofcbig  the  bodily  and  mental  disquiet  produced 
by  the  pain.  They  also  quiet  the  sent^j^  nerves,  and  thus  remove  one  of  the  causes 
of  impairment  of  circulation  anclj0£rition.  We  should  never  forget,  however,  that 
narcotics,  administered  in  effed^g  doses,  are  dangerous  remedies,  and  that  they 
often  develop  unpleasant  eff^^As  well  as  those  which  are  desired.  We  should  not, 
then,  use  narcotics  witlmuQjue  consideration,  and  only  when  really  required,  always 
being  on  our  guard  to  ^x^d  their  injurious  effects. 


Morphine  stands®^  the  head  of  the  list  of  narcotics,  on  account  of  the  certainty 
and  great  regulartw^of  its  medicinal  effect.  It  should  have  the  preference  before 
all  other  agm^Nvhere  we  desire  a  quick,  powerful,  and  decided  result.  These  are 
peculiariti^^Jhicli  are  often  of  great  value,  yet  morphine  readily  causes  vomiting, 
which,  rmcmr  some  circumstances,  may  be  dangerous  in  eye-disease,  or  after  an 
opertNtfjyjm  the  eye,  and  therefore  limits  its  employment.  The  sulphate  or  the  mu- 
rit^ybemg  very  soluble,  are  the  preparations  usually  employed. 
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Morphine  is  particularly  to  be  recommended  as  an  excellent  anaesthetic,  adapted  for  internal 
and  external  use,  mixing  chloroform  with  it.  B.  MorpMipur .,  gr.  iij. ;  solve  ope  Acidiacet. 
concentrat.  gutt .  vi. ;  leniter  ebulliendo  in  spirit,  vini  rectijicatissimi ,  3  i. ;  solutioni  refringeratae 
admisce  Chloroform i,  3  ss.  D  in  vitro  bene  clauso.  The  solution  is  best  made  in  an  ejjrouvette 
over  a  spirit-lamp,  the  alcohol  being  added  gradually.  For  internal  use  in  adults,  doses  of  from 
twenty  to  forty  drops ;  in  children,  ten  to  fifteen,  given  on  sugar,  may  be  ordered.  It  may 
subdue  the  severe  local  pain  when  rubbed  into  the  frontal  region,  as  well  as  when  applied  on  a 
bit  of  cotton  in  the  external  auditory  meatus  ( Bernatzik ). 

The  endermic  use  of  opium  and  morphine  in  the  form  of  ointments  or  powders,  the  latter  being 
placed  on  a  part  of  the  forehead  deprived  of  its  epidermis  by  vesicants,  is  entirely  untrustworthy. 
It  is  not  applicable  when  a  local  toning  down  of  the  morbidly  excited  sensory  nerves  is  really  and 
imperatively  required.  Dilute  hydrocyanic  acid,  cherry  and  bitter  almond  water,  digitalis,  aco¬ 
nite,  lupulirie,hyoscyamus,  belladonna,  and  stramonium  are  entirely  useless  as  pure  anodynes, 
since  in  efficacious  doses  the  unpleasant  concomitant  effects  are  too  prominent.  Yet  aconite  and 
digitalis,  on  account  of  their  brilliant  effect  on  the  action  of  the  heart  and  kidneys,  under  certain 
circumstances  favor  the  resolution  of  local  inflammation.  They  are  thus  appropriate  as  anti- 
phlogistics.  Aconite  is  also  esteemed  by  some  as  a  remedy  for  rheumatic  and  gouty  affections. 


Hypodermic  injections  are  very  much  used,  and  indeed  this  method  lias 
much  to  recommend  it  above  the  others.  We  are  more  certain  that  the  remedy 
has  been  taken  up,  and  its  effects  appear  quicker  and  are  more  permanent  and 
complete  than  when  it  is  used  internally.  The  effects  are  often  seen  with'n 
half  a  minute.  This  method  is  particularly  to  be  recommended  in  accidents  which 
threaten  loss  of  life,  poisoning,  etc.,  the  constitutional  effect  appearing  in  the 
shortest  time.  But  undoubtedly  local  effects  are  also  secured  by  the  hypodermic 
injection  of  narcotics,  and  with  this  an  especial  curative  action,  as  observations  in 
reflex  spasms  prove,  where  we  can  most  accurately  deterriiine  as  to  the  seat  of  pres¬ 
sure.  These  injections  are  best  made  by  means  of  Luer’s  improved  syringe,  or 
Prava’s.  The  most  appropriate  point  for  the  injection,  when  we  wish  a  consti¬ 
tutional  effect,  or  when  we  desire  to  subdue  pain  in  the  orbital  region,  is  the  center 
of  the  temple.  In  other  forms  of  neuralgia,  and  in  reflex  spasm,  the  seat  of  pain  or 
the  predominant  seat  of  pressure  should  be  chosen  for  the  injecticMsX  We  should 
pinch  up  a  fold  of  integument,  lifting  it  up  well,  but  releasing  itMer  the  entrance 
of  the  point  of  the  needle.  If  this  be  not  done,  the  fluid  vratfwtin  out.  For  an 
anaesthetic  effect,  a  solution  of  one  of  the  salts  of  morphia  isjGNd,  four  grains  to  the 
drachm.  The  syringe  is  filled  with  this,  and  the  fluid  ifijrojfcecl  until  the  mark  7 — 9 
on  the  handle  is  reached,  when  about  1-6  or  1-5  of  A^Qkaloid  has  been  injected. 
The  solution  should  be  perfectly  clear  and  neutral\Jfhe  primary  excitement  after 
the  hypodermic  injection  of  morphia  is  apt  to  btQ^uch  more  severe  than  on  the  in¬ 
ternal  use.  Nausea  and  vomiting  also  occur  lVwn-e  readily,  which  is  a  point  to  be 
considered;  still  this  reaction  quickly  pasp^sytway.  This  treatment  is  particularly 
to  be  recommended  after  injuries  and  orai'fljions,  when  we  wish  to  alleviate  severe 
pain  in  neuralgia  also,  without  eye-cftHraJjSe  and  in  reflex  convulsions  ( Grarfe). 


The  local  reaction  caused  by  the  TOQpnd  itself  is  almost  always  extremely  slight,  if  the  point 
of  the  instrument  be  sharp  enougfij^nd  it  be  used  with  care.  In  no  case  is  there  any  danger  to 
be  apprehended  from  the  wounrdyfcnd  from  the  entrance  of  the  fluid  into  the  sub-cutaneous  cel¬ 
lular  tissue.  Sometimes^  l^fl^ir,  fortunately  in  very  rare  cases,  the  point  of  the  instrument 
enters  a  sub-cutaneous  thus  the  solution  is  injected  directly  into  the  blood.  The  symp¬ 

toms  are  then  very  alafcmmg,  and  they  appear  with  the  rapidity  of  lightning.  They  are  severe 
burning  and  cuttin^\gensation  over  the  entire  skin,  a  strong  acid  taste  on  the  tongue,  a  dark 
reddening  of  tfti/^c^  tinnitus  aurium,  flashes  of  light,  and  a  very  severe  pain  in  the  scalp. 
Added  to  th^^ymptoms,  there  is  an  extremely  powerful  and  rapid  movement  of  the  heart,  and 
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in  some  patients  loss  of  consciousness  and  convulsicns.  These  symptoms  last  fcr  seme  minutes  ; 
but  in  all  cases  which  have  as  yet  been  observed,  they  pass  away  without  harm. 

This  accident  indicates  an  important  rule,  which  is,  to  inject  very  slowly,  and  on  the  appear¬ 
ance  of  the  symptoms  in  question  to  stop  immediately,  and  draw  the  fluid  back  into  the  syringe. 
The  reaction  appearing  with  such  lightening-like  rapidity,  this  may  be  easily  done.  When 
there  is  any  danger  of  apoplexy,  from  a  morbid  condition  of  the  vessels,  venesection  should  be 
performed  as  quickly  as  possible  ( Nussbaum ). 

8.  Mydriatics . — Agents  which  enlarge  the  pupil.  These  are  of  inestimable  value 
in  the  treatment  of  diseases  of  the  eye.  They  take  their  name  from  the  most  striking 
of  their  effects,  that  is,  the  dilatation  of  the  pupil.  In  the  strict  sense  of  the  word, 
belladonna,  hyoscyamus,  and  stramonium,  with  their  alkaloids,  are  to  be  considered 
as  the  mydriatics. 


Besides  these  may  be  mentioned  solanine  ( Fraas ),  delphinine  (A.  V.  Praag ),  aconite 
( Lombe  Athill ),  which  all  act  in  large  internal  doses;  and  strychnine  ( IT.  Braun),  which  pro¬ 
duce  the  same  result  on  external  use.  These  substances  should  not  be  employed  for  their 
mydriatic  effect,  since  it  can  only  be,  obtained  at  the  expense  of  disturbances  in  the  entire 
organism,  so  very  serious  and  dangerous  as  to  be  considered  symptoms  of  true  poisoning. 

The  enlargement  of  the  pupil,  which  is  caused  by  the  true  mydriatics,  reaches 
its  maximum,  that  is,  the  iris  is  retracted  to  a  narrower  border,  only  when  the  agents 
are  applied  in  sufficient  quantity.  The  iris  is  completely  immovable  when  this  effect 
is  attained ;  it  does  not  react  to  alternations  of  light,  or  to  changes  in  the  converg¬ 
ence  of  the  optic  axes.  The  power  of  accommodation  is  also  greatly  limited.  With 
a  more  powerful  effect,  the  latter  is  even  completely  removed,  and  the  refraction 
becomes  a  little  less  than  corresponds  to  a  normal  relaxation  of  the  accommodation. 
These  effects  last  one  or  two  days,  according  to  circumstances,  when  the  size  of  the 
pupil  gradually  becomes  less,  and  its  action  is  restored.  The  paralysis  of  accommo¬ 
dation  yields  last  of  all.  It  remains  for  days,  decreasing  steadily,  after  the  pupil  is 
restored  to  its  normal  size,  and  has  regained  its  mobility.  V 

This  impairment  of  the  accommodation  is  evidencij^Eaft  the  ciliary  muscle  as 
well  as  the  muscles  of  the  ins  are  influenced  by  my  drives.  As  an  insurmountable 
proof  of  this  the  fact  may  be  adduced,  that  in  isol^l^h  cases,  after  complete  loss  of 
the  iris,  very  similar  changes  in  the  accommodqi^^  and  refraction  may  be  induced 
by  the  mydriatics  ( Gracfe ).  /y* 

These  effects  are,  generally  speaking^eMfer  the  expression  of  a  weakening 
or  paralysis  of  the  intra-ocular  muscles,  supplied  by  the  third  pair  of  nerves, 
or,  very  probably,  the  evidence  of  a  d©bt  excitement  of  those  inner  muscles  of  the 
eye  which  receive  their  nerve-sum  ,>0  from  the  cervical  portion  of  the  sympathetic. 
Indeed,  the  mydriatics  enlarsE^™  pupil  to  the  maximum,  where  conduction 
is  completely  interrupted  in^Wlmxl  and  fourth  nerves,  in  fact,  in  all  the  cerebral 
nerves  passing  to  the  og&^j^Graefe).  These  contractions  are  also  more  powerful 
than  those  which  can  H^j^cited,  in  the  normal  state,  by  external  irritation,  which 
state  of  things  may  l^vith  some  certainty  referred  to  the  radiate  fibers  of  the  iris. 

Mydriatics  ar^yseful,  then,  when  we  wish  to  secure  a  dilated  pupil  only,  or  a 
vigorous  contrjQlSon  of  the  muscles  which  accomplish  this.  Under  some  circum¬ 
stances,  th^Muction  of  the  refraction  of  the  dioptric  apparatus  is  also  useful. 

Besides,  meir  paralyzing  effect  on  spasm  of  the  internal  muscles  supplied  by  the 
thircl^J^is  of  value.  Such  spasms  have  been  certainly  observed,  especially  as  a 
cojJfecquence  of  traumatic  inflammations,  and  they  have  been  relieved  by  mydriatics. 
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The  remarkable  observation  was  at  the  same  time  made,  that  the  function  of  accom¬ 
modation,  which  was  impaired  during  the  spasm,  became  free  again,  even  before 
the  pupil  was  dilated  ( Graefe ). 

It  seems,  besides,  as  if  these  spasms  appeared  much  more  frequently  than  has  been 
believed,  or  than  could  be  proven.  It  is  not  improbable  that  they  frequently  accom¬ 
pany  the  severe  forms  of  irritation  of  the  sensitive  ciliary  nerves,  which  are  very  often 
observed  in  the  various  forms  of  keratitis,  iritis,  etc.  The  favorable  effects  of  the  my- 
driatics  in  those  diseases  is  to  be  probably  sought  for  in  their  antispasmodic  effect, 

Mydriatics  should  be  applied  directly  to  the  eye,  if  we  wish  their  peculiar 
action  to  be  certainly  and  thoroughly  developed.  They  can  then  be  absorbed  by 
the  conjunctiva  and  cornea.  If  this  is  not  done,  mydriasis  either  does  not  occur  at 
all,  or  slowly  and  insufficiently,  and  very  quickly  disappears. 

In  accordance  with  this,  the  direct  application  of  a  mydriatic  on  one  eye  does  not  cause  the 
pupil  to  enlarge  in  both.  Where  mydriasis  appears  in  the  other,  experience  shows  that  it  is  to 
be  attributed  to  an  accidental  application  of  the  agent  to  that  eye ;  a  contraction  of  the  pupil 
of  the  eye  in  which  the  mydriatic  was  not  used  has  even  been  observed.  This  is  probably  to  be 
ascribed  to  the  increased  impression  of  the  light  upon  the  eye  acted  on  by  the  mydriatic.  In 
using  mydriatics  internally,  grave  symptoms  of  poisoning  often  occur  before  the  pupil  becomes 
dilated.  Hypodermic  injections,  and  the  use  of  a  powder  upon  the  surface  of  the  skin,  deprived 
of  the  epidermis,  have  also  proved  insufficient  for  the  purpose  of  producing  mydriasis.  They  are 
only  proper  when  a  constitutional  effect  is  desired. 


If  a  mydriatic  be  placed  in  the  conjunctival  sac,  a  small  portion  immediately 
reaches  the  intra-ocular  space  by  absorption  ( Ruiter ,  [Graefe),  and  thus  may  act 
upon  the  intra-ocular  ganglionic  system.  The  enlargement  of  the  pupil  and 
paralysis  of  accommodation  are  only  evidences  of  a  loss  of  conducting  power  of 
these  ganglia,  produced  by  the  poison.  The  ganglia  become  incapable  of  con¬ 
ducting  an  impulse  of  the  will  or  the  nerve-currents  from  the  brain,  which  are  car¬ 
ried  there  from  the  ciliary  twigs  of  the  third  pair,  or  oculo-motorius.  They  remain 
sensitive,  however,  to  irritations  acting  directly  upon  them,  or  tk&&  which  are 
transmitted  by  the  sensory  branches  of  the  fifth  pair,  and  thevJ^eci  these  with 
undiminished  power  upon  the  motory  terminal  twigs  of  the  thin^Jrerve,  which  pass 
from  them  toward  the  periphery. 

Indeed  we  cannot  produce  any  contraction  of  a  pupil  has  been  dilated  by 

a  mydriatic,  even  by  irritation  of  the  intra-cranial  n*#^©the  third  nerve  ( Gruriha - 
gen ,  Bernstein).  But  the  pupil  contracts  rapidky  vigorously  if  the  aqueous 
humor  or  a  part  of  the  vitreous  humor  be  evacuX^d,  if  a  current  of  electricity  be 

I  conducted  upon  the  sphincter  of  the  pupil  (B&nismn),  or  if  strong  chemical  agents _ 

|  nicotine,  creasote,  and  the  like — act  upon  tbqmfface  of  the  globe  (Rogow).  Besides, 
daily  experience  teaches  us  that  even  thorA^tcst  amount  of  dilatation  of  the  pupil 
quickly  recedes  if  morbid  processes  v^&ySevere  irritation  of  the  ciliary  branches  of 
the  fifth  pair  are  developed,  a  the  mydriatics  do  not  act  well,  when  used 

locally  in  such  diseases  of  the  In  fact,  the  magnitude  and  rapidity  of  the 

I  effect  of  mydriatics  practiojrifijbccome  a  very  valuable  measure  of  the  severity  of 
I  any  given  ciliary  irritationQ^ 

We  can  scarcely  ^riQter  the  origin  of  the  reaction  in  the  sphincter  pupillse 
and  in  the  ciliary  ^w5le,  from  mydriatics  and  myotics  placed  in  the  conjunc¬ 
tival  sac,  in  anjjotbfcr  situation  than  in  the  ciliary  ganglionic  system ;  because 
these  reactionH^e^trictly  confined  to  this  system,  and  also"  occur  when  the  third 
pail*  has  be&une  incapable  of  conduction  by  disease  or  from  an  operation  (Ruete, 
Oj  3 
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Donders ),  if  the  cervical  sympathetic  alone  (Biffin  Cramer ,  Bonders)  or  with  the 
trunk  of  the  trifacial  has  been  divided,  even  if  the  optic  nerve  and  all  the 
ciliary  nerves  have  been  cut  through  {Budge,  Bonders ),  or  if  the  brain  and  spinal 
cord  have  been  removed  from  animals  recently  killed,  or  the  eye  completely  iso¬ 
lated  (j Ruiter,  Bogow ,  Grunhagen).  But  it  cannot  be  the  intra-ocular  muscles  them¬ 
selves  {Budge,  Grunhagen),  or  the  ends  of  the  fibers  of  the  third  pair  {Bernstein, 
Bogiel,  Bogow),  that  are  directly  and  alone  affected  by  the  poison;  because  the 
paralysis  of  the  sphincter  produced  by  the  mydriatic  is  only  relative ;  its  muscular 
fibers  and  the  ends  of  the  nerves  preserve  their  full  sensitiveness  to  irritation. 

This  relative  paralysis  of  the  sphincter  of  the  pupil  is,  however,  not  sufficient  to 
completely  explain  the  mydriasis.  The  marked  lessening  in  size  which  the  iris  un¬ 
dergoes,  shows  that  there  must  be  some  power  in  action  which  causes  the  blood  to 
pass  from  the  vessels  of  the  iris  into  the  posterior  part  of  the  vessels  of  the  uveal 
tract.  Besides,  the  stretching  and  frequent  breaking  up  of  posterior  synechiae,  as 
well  as  the  distention  of  portions  of  the  iris  between  the  points  of  adhesion,  so  often 
seen,  are  evidences  that  great  traction  is  exerted  upon  the  pupillary  border.  We 
must,  therefore,  believe  that  in  connection  with  the  relative  paralysis  of  the  motory 
nerves  of  the  sphincter  and  the  ciliary  muscle  there  is  an  irritation  of  the  motory 
nerves,  belonging  to  the  sympathetic,  which  supply  the  dilator  of  the  pupil  and  the  I 
muscles  of  the  vessels. 

This  view  is  in  accordance  with  the  accepted  fact,  that  complete  interruption  of 
the  conducting  power  of  the  trunk  of  the  third  pair  only  causes  a  partial  dilatation 
of  the  pupil,  and  only  slightly  affects  its  shape  if  posterior  synechioe  exist.  The 
second  factor,  the  spasmodic  innervation  of  the  dilator  of  the  pupil  and  of  the 
muscles  of  the  vessels  of  the  iris,  is  wanting  in  such  cases.  But  if  this  be  excited 
by  mydriatics,  or  by  irritation  of  the  cervical  portion  of  the  sympathetic,  the  my¬ 
driasis  becomes  as  complete  as  when  the  third  pair  is  intact,  and  the  stretching  of  I 
the  posterior  synechioe  becomes  marked. 

There  is  a  difference  of  opinion  as  to  whether  in  artffiteial  mydriasis  the  excita- 1 
tion  of  the  oculo-pupillary  sympathetic  twigs  has  its  pjin  the  intra-ocular  gan-l 
glia,  or  if  the  sympathetic  nerve  is  itself  directly  id^enced  by  the  poison.  Some  I 
experiments  on  animals  favor  the  latter  view  {M<(m$bt,  Fraser ).  But  if  the  formerl 
view  be  correct,  it  would  show  a  considerably (JijEcrence,  as  far  as  the  ciliary  twigs  I 
of  the  third  pair  are  concerned;  becausgtfi&ihnctional  connection  of  the  sympa-l 
thetic  filaments  with  their  cerebral  origanYloes  not  appear  to  be  a  loose  one;  sol 
that  division  of  the  cervical  cord  womens  the  mydriasis  {Biffi,  Cramer, 
while  its  irritation  increases  the  dil©tion  {Bonders).  It  must  be,  then,  that  these  I 
conditions  are  to  be  referred  td0jumerous  sympathetic  tubes  which  run  with  the! 
vessels  into  the  interior  of  and  which  probably  do  not  pass  beyond  these! 

ganglia.  At  any  rate,  th^J^rerve-nodules  cause  a  reflex  action  from  the  sensitive  I 
fibers  of  the  fifth  pai^il!0n  the  motory  nerves  of  the  dilator  of  the  pupil  and  the  I 
muscles  of  the  vessel^jjf  the  iris.  Weak  irritations  of  this  kind  may  somewhat  I 
increase  the  reaatU&jof  these  muscles,  severe  irritations  remove  it.  They  completely! 
paralyze  the  tvrf|$V)f  the  sympathetic,  so  that  neither  galvanization  of  the  cervical! 
sympathel^GSr  irritation  of  the  cerebral  origin  by  carbonic  acid  gas  will  causes! 
dilatati(*N^vthe  pupil  {Bogow). 

From  all  this,  we  judge  that  mydriatics  are  especially  indicated,  where  we  wish! 
a  d^RJajion  of  the  pupil,  or  a  vigorous  contraction  of  the  dilator  of  the  pupil | 
$ider  some  circumstances  the  diminution  of  the  refraction  is  also  useful.  Besides, 
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the  production  of  paralysis  of  the  accommodative  apparatus  is  also  of  value  in 
spasm  of  the  internal  muscles  supplied  by  the  third  pair.  These  spasms  are  un¬ 
doubtedly  a  very  common  accompaniment  of  severe  irritations  of  the  sensory  ciliary 
nerves,  such  as  are  often  observed  in  various  forms  of  keratitis,  iritis,  and  so  on. 
It  is  probable  that  we  may  ascribe  at  least  a  part  of  the  good  effect  attained  by  the 
use  of  mydriatics  in  such  cases  to  the  relief  of  these  spasms,  for  the  spasms  certainly 
act  upon  the  sensory  ciliary  nerves,  and  thus  upon  the  vaso-motory  nerves,  by  in¬ 
creasing  the  irritation.  Whether  there  is  a  direct  anodyne  effect  {Meuriot,  Bezold , 
Bloebaum)  is  uncertain.  Certain  it  is,  that  the  power  of  producing  paralysis  is  only 
one  factor  ;  the  other,  and  perhaps  the  chief  factor,  is  the  vigorous  contraction  of 
the  vessels,  in  the  anterior  portion  of  the  ciliary  region,  which  is  undoubtedly  ac¬ 
complished  by  the  mydriatics.  Thus  these  remedies,  with  some  restrictions,  become 
entitled  to  a  place  among  the  true  antiphlogistics. 

These  restrictions  are  first  in  regard  to  locality.  The  invariability  in  the  amount 
of  intra-ocular  blood  necessarily  unites  with  a  contraction  of  the  anterior  portion  of 
the  ciliary  vessels  an  equal  dilatation  of  the  choroidal  vascular  net-work,  as  proven 
by  actual  observations  ( Schneller ).  But  it  is  clear  that  it  is  impossible,  that  an  in¬ 
creased  flow  of  blood  should  favor  the  resolution  of  congestive  or  inflammatory 
conditions.  Indeed,  within  a  short  time  some  authorities  {Mooren)  protest  against 
the  use  of  mydriatics  in  cases  in  which  the  posterior  uveal  tract  is  the  site  of 
the  diseases  in  question,  or  when  its  development  is  feared  in  this  situation. 

The  indications,  also,  that  the  use  of  atropine  favors  the  outbreak  of  acute 
glaucoma  in  an  eye  already  affected  ( Graefe ,  Haslcet  Derby ),  have  increased  of 
late.  Betinal  detachment,  and  other  affections  connected  with  disturbances  in  the 
choroid,  may  possibly  be  induced  by  the  same  cause. 

Under  such  circumstances  we  can  the  more  readily  dispense  with  the  remedies  in 
question,  since  we  know  that  the  view  so  readily  adopted,  that  we  could  influence 
thehight  ofithe  intra-ocular  pressure  by  mydriatics,  is  scarcely  justified- but  is  rather 
opposed  to  the  facts  that  the  vigor  of  the  pulsations  increase  with/ttw  quickness 
of  the  blood-current,  shown  in  the  entoptic  choroidal  appearame&y&f  an  eye  un¬ 
der  the  influence  of  atropine  {Hippel,  Grunhagen). 

Secondly,  the  limitations  in  the  action  of  mydriatics  of^Ajbh  we  have  spoken, 
are  in  regard  to  the  dose  of  the  agent  employed.  The  sm^rtmetic  fibers  maintain 
their  usual  character  under  the  action  of  mydriaticsfswwby  a  weak  irritation  are 
placed  in  a  state  of  continuous  excitement,  whilfr  tm^rbecome  paralyzed  under  a 
greater  irritation.  In  consonance  with  the  fa^vit  has  been  known  for  a  long 
time,  that  very  strong  applications  of  atropin^  otwery  frequent  ones  within  a  short 
|  time,  finally  lead  to  a  marked  increase  o&Skh  morbid  vascular  symptoms.  As 
often  as  the  agent  is  used,  does  the  cqnflWtwa  and  episcleral  tissue  become  red¬ 
dened.  Severe  pain  occurs  and  the  im^mmatory  process  takes  a  step  forward. 

In  some  cases,  even  the  indjfphiVdJnt  development  of  severe  irritations  of  the 
fids  and  conjuntiva,  attended  bySarhrymation,  oedema,  and  eczematous  eruptions, 

|  which  lasted  for  months,  hif^MJ^en  observed  {Graefe).  In  other  cases  the  globe  is 
said  to  have  finally  lost  m<0T  of  its  normal  resisting  power  ( Gocdus ).  This  has 
|  been  ascribed  to  gro^C^erferences  with  the  circulation  and  the  nutrition  in  the 
posterior  cavity  of  Mi©  gtobe. 

Under  such  c^Vumstances  we  are  apt  to  speak  of  an  overdosing  of  the  eye,  but 
I  We  cannot  ove>(^kjthe  fact  that  such  attacks  sometimes  occur  very  early  and  after 
I  a  few  and  applications  {Lawson).  The  individual  variety  in  the  sensitiveness 
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of  the  sympathetic  nerve-fibers,  which  varies  very  much  according  to  circumstances, 
and  the  time,  are  also  to  be  taken  into  account.  If  we  are  not  deceived  by  all  that 
has  been  observed  in  such  cases,  passive  dilatations  of  the  intra-ocular  vessels,  such 
as  accompany  degenerative  inflammatory  processes  of  the  .whole  uveal  tract,  but 
which  are  especially  found  in  accidental  or  operative  evacuations  of  the  intra¬ 
ocular  media,  will  occur  and  continue  until  the  cicatrix  is  firm.  They  thus  prevent 
the  reaction,  and  it  is  certainly  well  under  such  circumstances,  especially  after  cata¬ 
ract  extraction,  to  be  careful  in  the  use  of  mydriatics.  The  earnest  warnings 
which  we  have  lately  received  (Sichd)  against  the  misuse  of  atropine  are  to  this 
extent  justifiable. 

Atropine,  and  by  this  we  mean  the  neutral  sulphate,  answers  all  the  require¬ 
ments  that  can  be  made  of  a  mydriatic.  It  is  very  soluble  in  water  and  does  not 
require  the  addition  of  alcohol  as  does  the  pure  alkaloid.  It  is  also  cheap  and  re¬ 
tains  its  virtues  well. 

Daturine  is  almost  as  effectual.  Hyoscyamine  is  a  much  more  powerful  mydriatic 
(Schroff),  and  may  be  used  where  we  desire  a  rapid  and  vigorous  contraction  of  the 
iris;  for  example,  where  there  are  posterior  synechias,  or  where  the  atropine  is  not 
well  borne.  It  is  not  fitted,  however,  for  use  in  inflammation  on  account  of  its 
powerful  effect  upon  the  oculo-pupillary  branches  of  the  sympathetic,  since  it  is 
apt  to  increase  the  paralysis  of  the  vessels,  and  thus  make  the  condition  worse.  It 
is  besides  very  dear,  and  does  not  keep  well  as  a  neutral  sulphate,  since  it  has  been 
used,  up  to  this  time,  in  the  form  of  an  extract,  and  in  this  form  is  very  hygroscopic, 
and  readily  becomes  moldy. 


The  extracts  of  belladonna,  hyoscyamus,  and  stramonium  are  not  now  used  in  ophthalmic 
practice,  on  account  of  their  insufficient  effect  as  mydriatics,  besides  other  objections. 

We  may  use  a  solution  of  sulphate  of  atropia,  one  grain  to  two  drachms  of 
distilled  water,  of  which  a  few  drops  are  dropped  into,  or  pencilled  upon,  the  con¬ 
junctival  sac. 

One  such  application,  where  there  is  no  severe  ciMw^rritation,  is  usually  suffi¬ 
cient  to  attain  a  full  effect.  In  old  persons  a  s^Qvhat  longer  time  is  required 
for  this  effect  than  in  young ;  where  we  desi/Svkhe  atropine  to  act  as  an  anti¬ 
phlogistic,  once  or  twice,  at  the  highest  tkrS^times  a  day,  are  sufficient  for  the  | 
applications.  fjX 

A  stronger  solution  and  more  freqiifeirSpplication  do  not  accomplish  any  more,  I 
and  place  the  eye  in  some  danger  oQpnpathetic  over-irritation,  while  they  may  | 
act  as  constitutional  poisons. 

Solutions  of  atropine  someti^i^  suffer  from  the  formation  of  fungi  or  mold;  be- 1 
come  flocculent,  and  thus  iA^£fce“cases  cannot  be  used  without  danger ;  sometimes  I 
the  flocculi  appear  in  tg-qrtyJhree  days.  The  solution  should  then  lie  filtered,  in  I 
order  to  avoid  unptasjmt  irritation.  Solutions  are  therefore  by  no  means  fori 
preservation  for  4any' length  of  time.  Atropine  paper  is  Lsold  for  this  purpose  in  I 
most  of  the  apa&tfCaries’  shops  (Streatfield).  This  is  cut  in  quadrants,  and  if  I 
one  be  plage<£>Qrthe  conjunctival  sac  for  a  few  minutes  it  is  sufficient  to  cause  a  I 
great  di  .  of  the  pupil.  Atropine  gelatine,  which  for  some  time  was  to  be  I 

had  in  simwtar  quadrants,  and  which  was  so  soluble  that  it  did  not  require  removal  I 
af t^n^feVmployment,  does  not  appear  to  have  found  friends  enough  to  keep  it  in  | 
EterKfci. 
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It  is  not  advisable  to  use  atropine  in  substance,  in  order  to  secure  the  most 
powerful  effect  possible  (. Homberger ,  Dobrowolsky ),  on  account  of  the  difficulty  in 
telling  what  amount  is  being  used,  and  on  account  of  the  irritating  effect  which  the 
salt  produces  on  the  sensory  nerves,  in  severe  inflammations  {Rogow).  But  an 
ointment  of  one  grain  of  the  agent  to  two  drachms  of  pure  lard,  a  piece  about  the 
size  of  a  pea,  being  placed  in  the  conjunctival  sac  may  be  used.  But  this  ointment 
when  rubbed  into  the  forehead  is  entirely  untrustworthy  as  a  mydriatic,  since,  unless 
some  be  accidentally  transferred  to  the  conjunctiva,  it  can  only  act  by  absorption, 
that  is,  from  the  blood.  It  often  happens,  therefore,  that  when  such  an  ointment  has 
been  used  for  a  long  time,  suddenly  and  contrary  to  all  expectation,  symptoms  of 
poisoning  occur  which  last  for  several  days. 

Mydriatics  are  very  active  poisons,  which  may  be  carried  into  the  blood,  even 
when  employed  in  very  small  doses  of  one-hundredth  of  a  grain  or  even  less,  and 
excite  exceedingly  unpleasant,  and  under  some  circumstances  dangerous,  symptoms. 
The  symptoms  of  such  a  poisoning  are,  a  scratching  sensation  in  the  throat,  a  heavy 
pain  in  the  head,  the  greatest  excitement,  sleeplessness,  excited  dreams,  frequency  of 
pulse,  ischuria,  and  so  on. 

Some  few  patients  are  exceedingly  sensitive,  and  react  to  even  the  most  careful 
instillation  of  mydriatic  solutions  with  exceedingly  unpleasant  symptoms. 

Of  course  these  unpleasant  effects  occur  more  readily  if  strong  solutions  are 
frequently  used  and  continued  for  a  long  time.  Very  slight  amounts  of  the  agent 
are  always  absorbed  through  the  mucous  membrane  of  the  lachrymal  apparatus, 
and  may  thus  get  into  the  blood.  When  the  lachrymal  passages  are  very  permeable 
it  may  happen  that  the  greater  part  of  the  solution  dropped  into  the  conjunctival 
sac  will  pass  in  a  few  minutes  into  the  nasal  cavities  and  from  there  into  the  ali¬ 
mentary  canal,  where  it  is  completely  taken  up  by  the  blood,  and  acts  exactly  as  if 
taken  up  by  the  mouth. 

In  order  to  guard  against  this  carrying  of  atropine  into  the  alimentary  canal,  it  is 
well  to  evert  the  lower  lid  somewhat  during  the  instillation,  in  or<kssJto  bring  the 
lower  punctum  out  of  the  way.  Besides  this  we  may  close  the  two  ca^iculi  by  press¬ 
ing  the  finger  upon  them  ( Bonders ).  Of  course  this  procedure^Aly  prevents  the 
direct  overflow  into  the  puncta  and  canaliculi,  and  does  notAjfcrd  against  the  sub¬ 
sequent  overflow  of  that  lying  on  the  surface  of  the  conft™#Lval  sac.  In  order  to 
be  perfectly  safe,  the  conjunctival  sac  may  be  washefiNm^vith  pure  water  after  the 
atropine  has  had  sufficient  effect.  > 

If  poisoning  by  atropine  does  occur,  we  shouliKp^mediately  make  an  hypodermic 
injection  of  sulphate  of  morphine,  from  one-rixWto  one-third  of  a  grain,  into  the 
temporal  region.  Morphine  is  a  very  effica*A£fe  and  trustworthy  antidote  to  atro¬ 
pine  ( Benjamin  Bell,  Graefe ,  Buttles),  a as  far  as  its  mydriatic  and  narcotic 
effect  is  concerned. 

Myotics. — Agents  which  conkTTcJdnie  pupil  are  of  very  inferior  importance  in 
the  treatment  of  diseases  of  tlieVwre.  They  are  the  antagonists  of  mydriatics  as 

e  respects  as  to  their  constitutional  effects.  The 


great  contraction  of  the  pupil  without  any  un- 


n.  This  agent  has  but  lately  been  brought  into 
Fraser,  A.  Robertson,  Bowman).  Its  active 


myotics  when  taken  internally  or  when  used 


morphine,  coniine,  and  digitaline  are  exceed- 
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iiigly  powerful  myotics  when  applied  to  the  eye  ( JRogow ,  Grunhagen).  This 
myotic  effect  is  probably  not  due  to  their  specific  properties,  but  to  the  severe  irri¬ 
tation  which  they  produce  upon  the  sensory  nerves  of  the  conjunctiva  and  surface  of 
the  globe,  and  which  acts  from  here  through  the  ciliary  ganglionic  system  upon  the 
motory  nerves  of  the  sphincter  of  the  pupil,  and  upon  the  muscles  of  the  iris. 

Myosis,  which  is  produced  by  the  local  use  of  large  quantities  of  the  prepara¬ 
tions  of  calabar  bean,  lasts  about  eight  days,  although  a  slight  retrogression  is  ob¬ 
served  within  six  to  twelve  hours  after  the  application.  If  a  small  dose  be  used 
the  effect  is  apt  to  pass  away  in  from  one  and  a  half  to  two  days.  The  changes  in 
accommodation  remain  a  much  shorter  time,  disappearing  generally  within  a  few 
hours.  The  far  point  begins  to  recede  in  the  first  twenty  minutes,  and  in  three- 
quarters  of  an  hour  to  two  hours  reaches  its  former  position,  and  the  near  point 
also  assumes  its  normal  distance  ( Graefe ). 

The  calabar  bean  acts  primarily  and  preferably  upon  the  muscles  of  the  iris, 
exciting  contraction  of  the  sphincter,  and  relaxation  in  the  radiate  fibers.  If  used 
to  a  large  amount  it  causes  a  spastic  contraction  of  the  ciliary  muscle.  This  is 
shown  by  the  increase  in  the  refractive  power,  even  in  eyes  without  an  iris.  These 
effects  are  confined  to  the  eye  to  which  the  application  was  made.  The  pupil  of 
the  other  is  even  apt  to  enlarge  on  account  of  the  diminution  of  the  total  impres¬ 
sion  of  the  light  acting  on  the  two  retinas. 

According  to  what  has  been  said  there  is  a  complete  contrast  between  the  true  mydriatics 
and  the  calabar  bean.  This  is  also  more  clearly  shown  by  parallel  experiments  with  atropine 
and  the  myotic  in  question.  Indeed,  on  carefully  mixing  the  two  in  exact  proportions,  their 
effect  is  completely  neutralized.  Calabar  bean  preparations  are,  however,  much  weaker  than 
atropine,  for  mydriasis  recently  produced  by  a  full  application  of  the  latter,  cannot  be  per¬ 
manently  removed  by  a  strong  preparation  of  the  calabar  bean.  Mydriasis  which  has  been  pro¬ 
duced  by  a  weak  solution  of  atropine,  or  which  has  become  lessened  by  the  lapse  of  several 
days,  is  only  removed  for  a  short  time  by  strong  preparations  of  calabar  bean,  but  on  the  re¬ 
peated  application  of  the  latter,  its  disappearance  is  somewhat  accelerated  ( Graefe). 

The  alcoholic  extract  of  the  calabar  bean  is  the  mostv^ful  and  durable  pre¬ 
paration.  It  is  diluted  with  glycerine,  in  the  proportmfvbf  one  to  thirty  or  fifty 
parts,  and  applied  to  the  lower  portion  of  the  val  sac  with  a  cainel’s-hair 


brush. 


Y ery  recently  filtering-paper  saturated  with  the  ^©frolic  tincture — calabar  paper — has  been 
id.  One  or  more  quadrants  are  placed  betwe^n^lpVower  lid  and  the  globe,  in  order  to  get  a 
rotic  effect.  This  paper  does  not  act  as  ce^tanfiy  as  the  glycerine  solution. 

Physostigmine  an  ^Shangeable  and  less  useful  in  practice.  This  is 


to  be  regretted,  since  they  do  not  irritatgAH^fonjunctiva.  Physostigmine  is  described  by  Jobst 
and  Hesse  as  an  amorphous,  yellowishgb^vn  substance,  not  easily  dissolving  in  cold  water,  but 
readily  soluble  in  alcohol,  benzine^,  etc.  It  readily  forms  salts  with  acids.  These  are  of  a 
dark-red  color,  rarely  of  a  darl^M^  Tts  effect  passes  off  very  quickly,  although  it  is  three 
times  as  great  as  that  of  the  /fsipact  (  Vee). 


The  extract  is  apt  mj^iuse  a  very  marked,  although  very  transitory  irritation  of 
the  conjunctiva.  ♦^Gs^des  this  the  myosis  and  changes  in  accommodation  are  always 


accompanied  b^  tinful  sense  of  tension,  partly  along  the  equator  of  the  globe, 
partly  in  th^©kry  region ;  or  there  is  a  nervous  pain  in  the  whole  globe,  radiating 
along  the^&ra- orbital  nerves,  like  a  kind  of  ciliary  neurosis.  The  pain  also  ex¬ 
tends  itgtof ,iike  hemicrania,  over  half  the  head,  and  is  increased  by  any  exercise  of 
the  c^irfm  odation  {Graefe). 

rjhese  irritating  effects  render  the  use  of  the  calabar  bean  extract  a  very  grave 
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matter,  when  there  is  any  irritation  on  or  in  the  eye.  Calabar  bean  extract  may 
also  be  recommended  as  a  myotic,  when  there  are  peripheral  corneal  ulcers,  which 
threaten  to  become  perforating ;  in  case  of  eccentric  opacities  of  the  cornea  and  of 
the  capsule,  as  well  as  when  the  lens  is  luxated,  for  the  purpose  of  improving  the 
vision,  by  creating  a  stenopaic  apparatus  for  the  eye ;  in  the  operation  of  iridectomy, 
for  the  purpose  of  enlarging  the  surface  of  the  iris,  especially  in  glaucoma,  when 
the  iris  is  not  yet  degenerated  ;  and  also  to  favor  the  disappearance  of  mydriasis 
induced  by  atropine. 

Calabar  bean  has  not  proved  of  use  in  insufficiency  and  paresis  of  the  muscles 
of  accommodation  from  internal  causes,  and  in  similar  conditions  of  the  external 
muscles  it  accomplishes  nothing. 

In  order  to  fulfill  the  above-mentioned  indications,  the  local  application  of  weak  solutions 
of  the  extract  should  be  repeated  daily.  Caution  should  be  observed,  for  the  agent  is  a  power¬ 
ful  poison.  Indeed,  when  instillations  have  been  made,  very  frequently  symptoms  of  consti¬ 
tutional  poisoning  may  occur,  among  which  an  extraordinary  reflex  excitability  and  paralysis 
of  motion  of  the  extremities  are  prominent  ( Schelske ). 

Large  internal  doses  generally  produce  vomiting,  a  small  weak  pulse,  cool  skin,  cold  perspi¬ 
ration,  extreme  prostration,  and  death  by  paralysis  of  the  expiratory  muscles.  The  proper 
antidote  is  the  speedy  employment  of  hypodermic  injections  of  a  solution  of  atropine  about 
1-40  to  1-30  of  a  grain. 

10.  Irritants. — These  have  a  very  extended  use  in  the  treatment  of  external  in¬ 
flammation  of  the  eye  and  its  results.  In  order  to  accomplish  their  object,  they 
must  act  directly  upon  the  affected  organ.  The  irritation  which  they  set  up  in  the 
sensory  nerves  being  carried  over  to  the  vaso-motory  nerves,  may  cause  a  contrac¬ 
tion  of  the  caliber  of  the  vessels  when  they  are  in  a  condition  of  relaxation.  This 
is  done  by  the  excitation  and  invigoration  of  the  atonic  muscular  fiber. 

Thus,  resolution  of  the  inflammation  is  favored  by  the  lessening  or  removal  of 
the  congestion,  which  is  one  of  the  causes  of  an  unfavorable  course.  Added  to 
this  the  agent  acts  upon  the  proliferating  tissue  itself.  This  effect  change  the 
character  and  lessen  the  degree  of  the  inflammation,  when  the  dgmxjiwons  are  ap¬ 
propriate.  It  may  serve  also  to  alter  morbid  secretions,  and  tqjjj^fite  the  prostrate 
curative  action,  and  to  hasten  the  tardy  reparation  of  loss^xof  substance.  Fre¬ 
quently  such  an  artificial  mutation  becomes  useful  by^b(ji)ging  with  it  an  active 
flow  of  blood  and  favoring  assimilation.  It  thus  hasjQworable  influence  on  the 
retrocession  and  absorption  of  old  inflammatory  prMirttS  The  speedier  change  in 
the  epithelial  layers  which  is  connected  with  irritation  is  not  unimportant. 
This  consists  in  the  more  abundant  throwing  of Qt  the  morbid  layers,  and  their  re¬ 
placement  by  new  ones,  which  are  formed0jnder  more  favorable  conditions,  and 
possibly  in  a  manner  more  corresponding  ©the  normal  process.  In  certain  cases 
of  exceedingly  luxuriant  production^SSuAiese  layers],  it  is  not  only  an  advantage 
to  increase  the  separation  of  the  Sjjj^mbial  strata  in  this  way,  but  also  to  act  some¬ 
what  on  them  by  a  chemical  defoliation — that  is  by  the  caustic  effect. 

Finally,  some  of  the  irr#ag^|  do  service  by  chemically  acting  on  certain  morbid 
secretions,  and  depriving  ttuvk  of  the  harmful  influence  which  they  may  exercise 
upon  the  nutrition  of  th^xmamed  parts  in  contact  with  them.  The  use  of  irrita¬ 
ting  agents,  of  cour^X^i  no  good  object,  but  is  rather  harmful  and  contra-indicated, 
when  there  is  an  inflammation  existing,  having  a  sthenic  character.  Such  an  inflam¬ 
mation  is  indi^aftSflyiy  a  lively  red  injection,  tense  swelling  and  heat  of  the  part,  to¬ 
gether  with^tfinpxoms  of  nervous  irritation.  The  same  is  true  where  there  is  severe 
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ciliary  irritation,  the  increase  of  which  causes  us  to  fear  an  affection  of  the  inner 
parts  of  the  eyeball. 

Inasmuch  as  the  irritative  conditions  in  inflammations  frequently  vary  in  degree, 
and  may  be  temporarily  excited  or  increased,  by  many  fortuitous  internal  and  external 
irritations,  it  is  necessary  to  take  the  precaution  of  testing  exactly  the  condition  of 
the  part  before  each  application  of  an  irritant.  It  should  be  ventured  upon  only 
when  the  condition  shows  that  an  increase  of  irritation  will  be  salutary.  In  prop¬ 
erly  estimating  the  amount  of  irritation,  it  is  necessary  to  exclude  everything 
which  may  influence  the  effect  of  the  agent  used.  The  reaction  caused  by  irritants 
applied  to  the  eye  is  apt  to  be  far  greater  after  the  night’s  rest,  after  meals,  and 
after  exciting  bodily  and  mental  exertion,  than  at  other  times.  Generally  speaking, 
the  morning,  from  one  to  three  horns  after  rising,  is  the  best  time  for  the  applica¬ 
tion,  when  it  is  made  once  a  day.  The  number  of  irritants  which  may  be  used  is 
very  large.  We  may  divide  them,  according  to  the  method  of  application  and  the 
kind  of  effect  which  they  produce,  into : — 

Irritating  powders, 

Irritating  ointments, 

Astringent  eye-washes,  and 
Astringent  caustics. 

Calomel  stands  first  among  the  powders ;  it  is  a  very  mild  irritant  when  properly 
used.  It  appears  to  act  mechanically,  as  well  as  chemically,  when  in  contact  with 
the  chloride  of  sodium  of  the  tears.  It  is  dusted  into  the  conjunctival  sac  by  snap¬ 
ping  it  from  a  camel’s-hair  brush. 

In  using  calomel  with  young  children  that  struggle  very  much,  it  is  advisable  to  be  in  a  sit¬ 
ting  position.  The  head  of  the  child  is  held  between  the  knees  of  the  surgeon,  and  while  the 
eye  is  held  open  with  the  fingers  of  one  hand,  the  calomel  is  dusted  in  with  the  other.  We 
should  take  special  care  that  none  but  the  finest  powder,  and  no  lumps,  enter  the  conjunctival 
sac.  The  latter  act  exactly  as  foreign  bodies,  and  in  case  they  remain,  are  changed  by  the 
chloride  of  sodium  of  the  tears  into  the  corrosive  chloride  of  mercurjA  they  are  then  extremely 
irritating,  and  occasionally  actually  cauterize  the  conjunctiva.  &^i^irther  precaution,  it  is 
well  not  to  evert  the  lower  lid,  and  thus  expose  the  palpebral  MpSdfiiring  the  dusting  in  of  the 
calomel  Quite  a  large  quantity  may  lie  in  the  palpebral  f IqJ^^kI  cause  no  unpleasant  sensa¬ 
tion  at  first,  but  remain  unnoticed  until  a  severe  irritatioifc^p^actual  cauterization  has  occurred. 
Where  considerable  irritation  is  seen  some  time  aft^^thl  application,  the  conjunctival  sac 
should  be  carefully  examined,  and  be  cleaned  of  aja^xe^iains  of  the  powder  by  wiping  it  out. 
The  introduction  of  large  quantities  cannot  b(fsiJfi^ently  guarded  against ;  it  is  sufficient 
when  a  frosty-looking  coating  appears  on  the  Jqnjunctiva  and  cornea.  The  brush  should  there¬ 
fore  be  freed  from  the  rough  particles  before^p  used.  There  are  some  other  powders  much 
less  reliable  but  more  irritating,  which  lu»*e  Been  blown  into  the  conjunctival  sac  through  a 
quill.  Their  use  has  been  given  up  teMfej&e  extent,  and  is  not  advisable.  They  are,  dehy¬ 
drated  clay,  silicious  earth,  besides  alum,  borax,  common  salt,  flowers  of  zinc,  cream  of 

tartar,  crab’s  eye,  cuttlefish  bonfcJN^&ss,  pumice  stone,  tin-filings,  aloes,  etc.  These  were  used 
in  the  finest  powder,  either  np^^rin  mixtures  of  various  kinds. 

Irritating  ointments  atso  act  very  powerfully  and  are  very  useful ;  they  are  in¬ 
troduced  into  the  l^jra^palpebral  fold  with  a  camel’s-hair  brush,  and  then,  the  lids 
being  closed,  tlu^fcjanent  is  distributed  over  the  conjunctiva,  by  gently  rubbing  them 
with  the  fing^N^A  great  variety  of  agents  are  used  as  the  efficacious  part  of  these 
ointments.  amorphous  yellow  oxide  of  mercury  stands  high  in  respect  to  the 

certainiwj^d  regularity  of  its  effect.  One  to  three  grains  are  mixed  with  a  drachm 
of  himveimple  cerate,  fresh  butter,  or  cocoa  butter.  The  commercial  hydrarg . 
prm^itatus  ruber ,  one  to  two  grains,  hydrarg.  prcecipitatus  albus}  one  to  four 
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grains,  oxide  of  zinc ,  three  grains,  iodide  of  potassium,  two  to  four  grains,  and  pure 
iodine ,  one-eiglith  of  a  grain  to  the  drachm  of  the  vehicle,  respectively,  are  also  used, 
hut  do  not  answer  as  well. 

The  amorphous  yellow  oxide  of  mercury,  called  Moxyde  de  mercur  hydrate  by  the  French , 
is  obtained  by  precipitation  from  a  solution  of  the  bichloride  made  by  means  of  caustic  potash. 
It  is  essentially  nothing  more  than  the  officinal  red  precipitate,  but  it  has  the  advantage  over 
this,  that  it  is  much  more  finely  divided,  it  mixes  more  intimately,  thoroughly,  and  evenly  with 
the  vehicle,  and  thus  allows  a  more  exact  measurement  of  its  effect.  If  the  ordinary  red  pre¬ 
cipitate  be  carefully  triturated  as  the  pharmacopoeia  directs,  it  is  not  inferior  to  the  amorphous 
yellow  oxide,  and  does  not  have  a  red  color,  but  is  a  bright  orange-yellow.  The  extremely 
irregular  effects  which  the  formerly  so  much  esteemed  red  precipitate  produced  in  ophthalmic 
practice,  are  to  be  entirely  ascribed  to  the  careless  preparation  of  the  agent. 

Ointments  of  one  part  of  the  yellow  amorphous  oxide  of  mercury  to  eight  parts  of  fat,  as 
they  have  recently  been  recommended  ( Pagemtecher ),  act  too  severely,  and  require  subsequent 
cleansing  of  the  conjunctival  sac.  The  amorphous  yellow  oxide  has  one  unpleasant  property, 
and  that  is,  it  readily  decomposes  when  exposed  to  the  light ;  therefore  it  should  be  carefully 
protected  and  frequently  renewed.  The  ointment  should  be  thoroughly  rubbed  up,  so  that  one 
part  does  not  act  more  powerfully  than  the  other.  Recently,  instead  of  the  fat,  a  mixture  of 
one  part  of  starch  with  five  parts  of  glycerine  has  been  used.  By  soaking  the  former  in  gly¬ 
cerine  heated  up  to  70°  R.  [about  190°  F.  ] ,  the  mixture  attains  the  consistency  of  fat.  It  does 
not  become  rancid  like  fat,  however,  which  then  does  harm  and  decomposes  the  preparation. 
Most  of  the  Lagents  used  in  eye-salves  are  readily  soluble  in  glycerine.  Besides,  the  gly¬ 
cerine  itself  deliquesces  in  the  tears,  and  the  medicaments  enveloped  in  it  are  more  easily  dis¬ 
tributed  throughout  the  whole  conjunctival  sac,  and  thus  are  more  certainly  taken  up,  than 
when  applied  in  the  ointments  made  with  fat,  which  the  moist  conjunctiva,  as  it  were,  throws 
off  Therefore,  glycerine  ointments  containing  the  same  amount  of  the  active  substance  have 
almost  double  the  effect  of  the  others.  The  glycerine  used  should  be  chemically  pure,  per¬ 
fectly  colorless,  and  as  clear  as  water  ( Graefe ). 

Closely  allied  to  the  ointments  are  the  fats,  popularly  known  as  eye-salves — eel’s  oil,  ser¬ 
pent’s  fat,  bear’s  fat,  etc.  These  cannot  be  had  fresh  every  day,  are  therefore  generally  rancid, 
and  act  as  irritants  through  the  free  fat  acids. 

A  great  number  of  substances  are  used  as  astringent  eye-  ^Tiie  most  use¬ 


ful  are :  sulphate  of  zinc,  sulphate  of  copper,  sulphate  of  cadmiAw*  alum,  nitrate  of 
silver,  corrosive  chloride  of  mercury,  acetate  of  lead,  tinctui^vN  opium,  and  tannin. 


To  this  list  may  be  added  the  lapis  divinus ,  which,  as  11  known,  consists  of 

sulph.  cup.,  nitri  puri,  alum  crud.,  ad  §  j. ;  camphow*£ Qs.  Besides,  common  salt 
(Rau),  and  sesquichloride  of  iron  ( Follin ),  are  useil^ylt  is  usual  to  write  for  a 
grain  of  sulphate  of  zinc,  sulphate  of  copper,  suhmte  of  cadmium,  crude  alum,  lap. 
divin.,  to  the  ounce  of  water,  and  half  a  grain  W'  nitrate  of  silver,  a  quarter  of  a 


grain  of  the  corrosive  chloride  of  mercury^Mii’  grains  of  acetate  of  lead,  two  to 
four  grains  of  salt,  or  the  sesquichloride^M^on,  ten  grains  of  tannin  to  the  same 
quantity,  and  of  tincture  opium,  lialfS^yraelim  to  the  ounce. 


The  solutions  in  this  list  are  equally  efficacious,  and  it  is  all  the  same,  in  this  respect, 
whether  we  use  one  or  the  otl^ei^JElecent  experiments  on  rabbits  ( Prosoroff )  confirm  this 
opinion.  These  show  that  tha^jgents  used  in  the  form  of  collyria,  all  act  irritatingly  on  the 
conjunctiva,  and  cause,  accotAaag  to  the  strength  of  the  solution,  either  a  hyperaemia,  or  an 


"ly,  the  development  of  pus-corpuscles ;  furthermore,  that 
of  pus  lasts  before  giving  place  to  the  nuclear  formation, 


and  passing  over  tto:ou|;h  a  simple  hyperaemia  to  a  normal  condition,  also  depends  on  the 
strength  of  th<^w^t»on ;  and  that,  when  the  most  different  of  these  agents  are  used,  in  the 
same  strength  tm^-lame  effect  is  produced. 


The  acet^^of  lead  and  corrosive  chloride  of  mercury  are  least  to  be  recommended,  on 
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account  of  their  great  liability  to  decomposition.  Sugar  of  lead  is,  besides,  dangerous,  when 
there  are  ulcers  on  the  cornea  or  conjunctiva,  since  it  readily  forms  a  deposit  on  their  floor. 
This  becomes  encapsulated,  and  causes  various  evil  results.  Nitrate  of  silver  and  sesqui- 
chloride  of  iron  cause  stains  in  clothing  which  are  not  easily  removed.  Tincture  of  opium 
readily  forms  a  sediment,  and,  therefore,  acts  unequally.  The  sulphates,  especially  the  sul¬ 
phate  of  zinc,  should  therefore  have  the  preference  in  catarrhal  inflammation,  especially  if 
the  results  of  some  recent  experiments  should  be  confirmed,  according  to  which,  sulphate  of 
zinc  contracts  the  vessels  more  powerfully  than  any  other  agent  except  cold. 

Pure  distilled  water  is  generally  used  as  a  menstruum.  We  may  also  use  slightly  aromatic 
vehicles,  such  as  Aq.  Bosavum ,  Tilice,  Sambuci ,  Euphrasies,  etc.  Very  odorous,  ethereal  fluids 
should  always  be  avoided,  since  their  irritative  effect  is  too  prominent.  They  will  not  be  gen¬ 
erally  borne.  If  we  wish  to  give  a  strong  odor  to  our  eye-wash,  a  mixture  of  aqua  laurocerasi 
(cherry-laurel  water)  f.  3  ss.  to  f.  1  ij.  of  the  collyrium  is  most  to  be  recommended.  We 
should  never  prescribe  more  than  two  ounces  of  a  collyrium,  and  with  proper  use  one  ounce 
is  generally  enough. 

Chlorine  water,  Aq.  chlori ,  which  is  produced  by  the  conduction  of  chlorine  gas  through 
distilled  water  to  saturation,  is  used.  It  is  said  of  it,  though  having  an  equally  powerful  effect 
as  an  alterative  and  astringent,  that  it  is  far  behind  the  metallic  astringents  in  its  irritative 
power,  and  is  therefore  a  substitute  for  the  others,  to  be  recommended  in  very  irritable  eyes. 
Besides,  it  may  be  used  with  good  effect  as  a  disinfectant  against  the  harmful  influence  of 
certain  secretions  upon  the  conjunctiva  and  cornea  ( Graefe).  Its  results  in  these  cases,  how¬ 
ever,  hardly  answer  the  expectations  excited. 

If  a  powerful  effect  of  the  collyria  is  wished  for,  they  should  act  upon  the 
affected  part  for  a  quarter  or  half  a  minute. 


It  is,  also,  not  sufficient  that  the  agent  come  in  contact  with  one  half  of  the  conjunctival 
sac,  or  with  the  portion  about  the  palpebral  fissure  ;  therefore  the  patient,  for  the  purpose  of 
allowing  the  instillation,  should  lie  down  and  turn  the  face  a  little  toward  the  opposite  side 
from  the  one  in  which  the  eye-wash  is  to  be  dropped.  In  this  position  a  sufficient  quantity 
of  the  eye-wash  can  lie  in  the  fossa  angularis  without  running  off.  If  the  lids  are  then  drawn 
a  little  away  from  the  globe,  while  the  patient  looks  up  and  then  down,  the  collyrium  enters 
not  only  the  upper,  but  also  in  the  lower  palpebral  fold,  and  the  comnjete  effect  is  secured.  At 
the  same  time  it  depends  upon  the  inclination  of  the  surgeon  wfc^heijthe  collyrium  act  for  a 
longer  or  shorter  time,  and  thus  he  may  regulate  the  effect  acco^flfcVto  the  requirements.  Ap¬ 
plications  of  little  pledgets  of  linen,  which  have  been  dirn^Jm  the  eye-lotion,  are  very  un¬ 
reliable  in  their  effects,  and  are  only  practicable  in  insjA^ffcant  affections,  and  in  children, 
who  react  excessively  to  the  instillations,  which  ar£fclljjw,ys  painful,  and  thus  completely 
neutralize  any  benefit  there  may  be  in  their  use. 

ON 

Still,  under  some  circumstances,  a  mdfcoaof  application  formerly  much  esteem¬ 
ed,  but  again  abandoned,  has  proved  i^e)f  useful  in  the  case  of  small  children.  In 
this  method,  a  bunch  of  charpie  sai^^ted  with  an  astringent  solution  is  placed  im¬ 
mediately  upon  the  closed  lids  Mjjmis  covered  by  a  little  cushion  of  fine  cotton, 
and  the  whole  fastened  by  bandage  of  the  finest  flannel. 


Covering  the  saturated  fcui^r of  charpie  with  a  small  cushion  of  cotton  has  the  effect  of 
giving  more  elasticity  to  tnSmndage,  and  of  making  a  more  even  pressure  upon  the  part  be¬ 
neath.  For  the  sam£^W^m,  the  bandage  should  be  made  of  a  very  elastic  material. 

If  we  wish  the  b^nyfrge  to  accomplish  its  purpose,  it  should  adhere  firmly  and  immovably, 
without  causing  $0ij>^mce. 

This  requiSQ^eat  care  in  the  application,  and  frequent  examination,  in  order,  if  it  has 
moved  at  all^Kmake  the  necessary  change.  Besides,  the  bandage  should  be  changed  often, 
in  order  *<jYemove  the  pus  collected  under  it,  and  to  clean  the  eye,  otherwise  the  secretion  may 
becom^Q^raally  dry  and  change  the  bunch  of  charpie  to  a  hard  lump  with  an  irregular  sur- 
fac^and  thus  cause  an  uneven  pressure.  The  secretion  may  also  become  decomposed,  and 
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affect  the  lids  and  neighboring  parts  chemically,  increasing  the  inflammation.  In  abundant 
secretion,  the  renewal  of  the  charpie  four  to  five  times  a  day  will  be  sufficient ;  with  less  se¬ 
cretion  a  change  of  the  bandage  twro  or  three  times  a  day  is  quite  enough.  If,  on  taking  off  the 
bandage,  the  bunch  of  charpie  is  found  dry,  it  should  be  softened  by  dropping  on  warm  water. 
In  order  to  delay  the  drying  as  much  as  possible,  the  charpie  should  be  applied  wringing  wet ; 
we  should  see  to  it  that  none  of  the  medicament  runs  in  the  mouth,  which  may  readily  occur 
during  the  application  of  the  bandage.  For  if  poisoning  is  not  to  be  feared  as  the  result  of 
this,  it  is  still  to  be  remembered  that  nitrate  of  silver  has  a  very  disagreeable  taste,  which  is 
exceedingly  hard  to  remove,  and  readily  causes  children  to  cry  for  a  long  time.  We  may  most 
easily  avoid  this  unpleasant  accident  by  applying  the  bandage  when  the  patient  is  in  a  recum¬ 
bent  position.  With  children,  to  this  end,  it  is  earnestly  to  be  recommended  that  the  surgeon 
manipulate  in  a  sitting  position,  holding  the  head  and  back  of  the  child  between  his  knees. 

Astringent  Caustics . — Nitrate  of  silver  and  the  sulphate  of  copper  are  almost 
exclusively  used  for  this  purpose.  The  lapis  infernalis  is  sometimes  employed  in 
solutions  of  five  to  thirty  grains  to  the  ounce  of  water,  sometimes  in  substance 
melted  with  nitrate  of  potash,  as  nitras  argenti  mitigatus.  The  blue  vitriol  is  used 
in  the  form  of  crystals  as  large  as  possible,  and  with  broad  surfaces,  which  are 
smoothed  off  with  a  knife  and  file,  and  then  rubbed  with  a  damp  cloth.  Solutions 
of  these  agents  in  water  and  glycerine  are  less  useful ;  one  part  of  the  agent  to  six 
to  eight  parts  of  the  vehicle,  as  well  as  ointments  of  one  scruple  of  the  vitriol  to  an 
ounce  of  fat,  are  used  (. Roser ,  Warlomont). 


The  lapis  infernalis  mitigatus  is  prepared  by  melting  together  crystallized  nitrate  of  silver 
and  nitrate  of  potash,  in  equal  quantities  by  weight,  or  in  the  proportion  of  one  to  two,  and 
running  it  into  sticks.  Some  oculists  use  mixtures  of  equal  parts  of  nitrate  of  silver  and  gum 
arabic,  as  the  mitigated  lapis.  In  order  to  prevent  deliquescence  by  the  light,  and  the  decom¬ 
position  of  the  mixture,  as  well  as  to  give  more  firmness  to  the  sticks,  it  is  well  to  give  them 
a  thin  coating  of  some  substance,  for  example  of  flour,  and  then  to  cover  this  with  collodion. 


Where  the  chief  requirement  is  to  cause  an  astringent  effect,  and  to  chemically 
act  upon  any  existing  morbid  conjunctival  secretion,  but  a  severo^m^i’ant  effect  is 
not  desired,  or  a  great  increase  in  irritation  appears  to  be  a  serio^&matter,  solutions 
of  nitrate  of  silver,  five  grains  to  an  ounce  of  water,  are  indjfHfrch  The  sulphate  of 
copper  has  also  slight  caustic  power,  but  it  is  a powerfula^mhgent  and  irritant.  It 
is  therefore  especially  appropriate  in  a  torpid  charactayfthe  affection,  unaccom¬ 
panied  by  irritation,  with  great  relaxation  of  the  p^rtSyvYhere,  however,  there  is  a 
prominent  indication  for  the  destruction  of  ^pefflcial  exuberant  proliferating 
layers,  solutions  of  nitrate  of  silver,  from  ten  t<Qnrty  grains  to  the  ounce  of  water, 
according  to  the  effect  desired,  are  to  be  acMjccb  or  the  mitigated  nitrate  of  silver, 
which  far  exceeds  the  former  as  a  causticQJvhere,  however,  the  regular  application 
of  the  nitrate  of  silver  by  the  surgeqAriKjupossible,  from  some  reason  or  other,  and 
it  must  be  left  to  the  patient  or  th(*Msree,  the  ointment  of  the  sulphate  of  copper, 
or  the  glycerine  solution  is  a  convcJtrent  substitute.  Pure  nitrate  of  silver  can  only 
be  used  without  danger  in  contain  diseases  of  the  integument  of  the  lids,  and  of  the 
lachrymal  passages.  In  cpftjpnctival  affections  and  those  of  the  globe,  its  use  is  to 
be  strictly  avoided  und^^U? circumstances.  It  dissolves  too  readily  in  the  tears,  and 
is  thus  easily  cliff us<^ylt  is  difficult,  therefore,  to  estimate  the  depth  and  extent 
of  its  effect.  Ver^bad  cicatrices  may  occur  from  its  use,  even  when  no  great 
amount  of  carekomess  attended  it. 


Besides 


arekome 

the  mitigated  nitrate  of  silver  renders  the  pure  unnecessary.  It  is  equally  as 
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powerful  a  caustic,  and  as  great  an  effect  as  is  desired  may  be  attained.  It  has  still  an  advan¬ 
tage,  that  its  effect  may  be  very  accurately  estimated,  it  being  less  soluble  in  the  lachrymal 
solution.  It  is  somewhat  similar  with  crystallized  sulphate  of  copper.  It  is  its  slighter  solubility 
which  gives  it  the  preference  over  the  crystalline  masses  or  uncrystallized  powder.  If  these 
latter  preparations  of  sulphate  of  copper  come  in  contact  with  the  conjunctiva,  they  dissolve 
almost  immediately  in  the  tears,  and  the  concentrated  solution  thus  made  is  distributed  every¬ 
where.  The  result  is  generally  a  severe  irritation  over  a  large  space,  with  all  its  consequences. 
Crystalline  masses  also  become  rough,  even  during  the  cauterization,  on  account  of  their  great 
solubility,  and  thus  cause  parenchymatous  hemorrhage.  Therefore,  crystals  of  sulphate  of 
copper  in  which  crumbling  spots  are  to  be  found  should  not  be  used. 

The  very  powerful  action  of  the  means  in  question  renders  the  greatest  care 
necessary  in  their  employment,  in  order  that  the  effect  be  not  too  severe,  and  es¬ 
pecially  that  the  caustic  be  not  applied  to  parts  which  do  not  need  cauterization. 
Especially  in  affections  of  the  conjunctiva,  we  frequently  wish  to  preserve  the  cor¬ 
neal  and  scleral  portion  of  the  conjunctiva  from  contact.  For  this 'purpose,  the  pal¬ 
pebral  conjunctiva  and  the  palpebral  fold  should  be  exposed  by  an  eversion  of  both 
lids.  It  is  then  to  be  painted  either  with  a  camel’s-hair  brush  dipped  in  the  solution, 
or  touched  with  the  caustic  in  substance,  more  or  less,  according  to  the  indications. 

There  is  no  difficulty  in  everting  the  lower  lid.  When  this  has  been  done,  the  lower  palpebral 
fold  may  be  easily  brought  into  view  by  causing  the  patient  to  look  upward.  In  order  to  be  able 
to  easily  evert  the  upper  lid,  we  tell  the  patient  to  open  his  eyes,  and  we  seize  the  lashes,  draw 
down  the  lid  in  an  oblique  direction  away  from  the  globe,  and  then  we  press  down  the  convex 
tarsal  border,  which  lies  4Z"  over  the  edge  of  the  lid,  with  a  thin  stick,  a  delicate  key,  or  the 
little  finger,  while  at  the  same  time  the  edge  of  the  lid  is  lifted  up.  One  who  is  practiced  in  this 
will  readily  hold  both  lids  everted,' when  the  patient  is  told  to  press  them  together  by  contraction 
of  the  orbicularis  muscle.  The  palpebral  fissure  is  closed  by  pressing  forward  the  two  puffed- 
out  folds,  so  that  the  anterior  half  of  the  conjunctival  sac  is,  as  it  were,  cut  off  from  the  posterior. 


Fie.  1. 


Those  less  practic@Mi«4his  manipulation  must  be  satisfied  with  everting  one  lid  after  the  other, 
causing  the  p^^j^to  look  in  the  opposite  direction,  and  to  close  the  eye. 

In  ordQr,  after  replacement  of  the  lids,  to  prevent  undissolved  portions  from 
toudimg)and  cauterizing  the  scleral  conjunctiva  and  the  cornea,  it  is  necessary  to 
firs^^ash  away  the  excess  of  it  with  a  camel’ s-hair  brush  dipped  in  water.  This  is 
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especially  necessary  when  stronger  solutions  of  argent,  nit.,  or  the  mitigated  stick, 
are  used ;  still,  even  in  weaker  solutions  the  neglect  of  this  precaution  is  not  entirely 
without  danger. 


A  neutralization  of  the  excess  by  penciling  the  cauterized  portion  with  a  solution  of  common 


salt  is  superfluous,  but  was  formerly  generally  recommended.  Cauterizations  with  crystals  of 
sulphate  of  copper  only  require  a  wiping  off  of  the  excess,  when  there  is  some  disposition  to 
severe  irritation.  The  fluid  running  off  in  making  an  application  to  the  eyes  injures  the  cloth¬ 
ing  and  furniture  very  much.  In  order  to  prevent  this,  a  piece  of  oiled  muslin  bound  about  the 
neck  of  the  patient,  and  reaching  to  the  knees,  becomes  very  useful.  The  surgeon  protects 
himself  best  by  an  apron. 

Dusting  irritating  powders  in  the  eye  should  only  be  done  once  or  twice  during 
the  day :  the  irritative  ointments  should  never  be  used  but  once  a  day.  On  'the 
contrary,  the  weak  astringent  collyria  may  be  used  twice  or  three  times  a  day,  and 
even  oftener,  according  to  the  desired  effect,  and  the  sensitiveness  of  the  part.  The 
astringent  caustics  are  never  to  be  applied  but  once  a  day,  and  even  in  those  cases 
where  a  very  powerful  cauterization  is  not  desired,  or  when  the  reaction  following  is 
very  considerable,  they  should  only  be  repeated  after  the  lapse  of  two  or  more  days. 
A  slight  irritation  always  follows  the  use,  even  of  the  weaker  of  these  agents.  This 
is  even  necessary  in  order  that  their  effects  may  be  developed.  If  it  remains  within 
the  bounds  of  moderation,  and  if  it  passes  rapidly  over,  it  is  not  to  be  resisted.  If, 
on  the  contrary,  it  becomes  annoying  by  severe  nervous  symptoms,  or  the  reaction 
is  serious  from  the  degree  and  duration  of  the  vascular  symptoms,  the  use  of  cold 
applications  until  they  are  overcome  is  indicated. 

After  cauterization,  it  is,  under  all  circumstances,  advisable  to  use  cold  applica¬ 
tions,  since  we  then  wish  to  favor  the  throwing  off  of  the  slough.  If  the  part  has 
been  severely  cauterized,  or  if  the  patient  is  very  sensitive  and  subject  to  inflamma¬ 
tions,  the  throwing  off  of  the  slough,  which  generally  follows  within  one  to  two 
hours,  should  be  carefully  observed.  It  not  unfrequently  occurs  tha^ortions  of  the 
slough  only  partly  detach  themselves,  roll  up  in  the  act  of  wirfiimg^and  then,  as 
foreign  bodies,  irritate  excessively.  We  may  readily  guard  agsmMtfns,  by  separating 
the  loosely  hanging  eschar  by  a  camel’s-hair  brush,  or  a  pie<^Qr  fine  linen. 

Special  attention  should  also  be  paid,  after  a  cauterizati@  to  the  adhesion  of  some 
parts  of  the  palpebral  fold,  which  not  unfrequentlv^o^lf  If  the  parts  be  severely 
cauterized,  excoriated  surfaces  come  in  contact  aft(rj\eHhrowing  off  of  the  slough, 
and  finally  completely  adhere,  so  that  the  conjunctiva  is  considerably  shortened.  If 
such  an  adhesion  is  discovered,  it  should  be  ^mediately  separated  by  the  finger¬ 
nail,  or  by  something  similar.  We  should@terwards  frequently  examine  it,  to  see 
that  the  adhesion  has  not  again  occurrdQvEn  this  way  it  is  easy  to  prevent  the  ad¬ 
hesion.  If  the  reaction  after  appropNJfefond  careful  use  of  the  irritant  be  excessive, 
and  if,  in  the  course  of  some  hoprfyfcer  the  use  of  antiphlogistic  means,  it  does  not 
yield,  the  agent  is  too  severe.  should  then  not  repeat  the  application,  but  after 
the  reaction  has  been  sub^lqgd,  we  should  begin  with  a  weaker  preparation,  and  in 
case  of  necessity,  pass  om^fctuially  to  the  stronger. 

♦ 

In  America  a  tannin  with  glycerine  is  very  much  thought  of  by  some,  as  an  ap¬ 

plication  to  the  lids  nQ»rachoma.  [The  tannic  acid  is  mixed  with  glycerine  in  the  proportions 
of  from  ten  to  si^\  grains  to  the  drachm  of  glycerine.] 

Very  recerMyVtslringent  pastes  are  also  used  (. Heymann ).  From  one-half  to  one  drachm 
of  the  salpKriiat  have  been  named  is  rubbed  up  with  the  cooked  white  of  an  egg  and  mixed 
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with  two  scruples  of  glycerine.  The  paste  thus  made  is  spread  on  linen  and  laid  upon  the 
closed  lids.  Solutions,  especially  tannin,  are  used  on  the  conjunctiva  by  means  of  a  nebulizer 
(. Heymann ,  Cyr). 
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e  f  i  m  n 

The  corneal  fibrillaq^^i^mg  closely  together,  become  very  transparent,  smooth, 
and  broad  fibers,  ai^d th^se  again  are  formed  into  lamellae,  which  may  be  traced 
through  the  greaj^^arts  of  the  cornea,  and  which,  on  a  vertical  section,  give  it 
a  laminated  ap>^j3nce.  These  lay  el's,  or  laminae,  usually  lie  parallel  to  the  sur¬ 
face  and  other,  but  here  and  there  they  unite  at  an  acute  angle.  The  fibers 

of  two  usually  cross  at  a  right  angle.  The  union  of  the  fibrillae  into  fibers 

and  lam^iae,  as  well  as  of  the  latter  to  form  the  whole  structure,  is  effected  by 
meansV  a  cement-like  material,  which  penetrates  the  whole  structure.  This  mate- 


FIRST  SECTION. 


INFLAMMATION  OF  THE  CORNEA. — KERATITIS. 


Anatomy. — The  cornea  is  essentially  composed  of  modified  connective  tissue. 
Like  this,  it  consists  of  a  fibrous  fundamental  material,  with  numerous  cells  lying 
in  it.  On  boiling  no  gelatine  is  produced,  but  a  gelatinous  substance  resembling 
chondrin  {Burns). 

The  fundamental  substance  (Fig.  2,  a)  is  composed  of  the  finest  fibrillae,  which 
are  distinguished  from  the  ordinary  connective-tissue  fibers  by  their  more  tortuous 
course  and  great  refractive  power ;  at  the  edge  of  the  cornea  these  connective-tis¬ 
sue  fibrillae  run  immediately  into  the  fibrous  elements  of  the  conjunctiva  and  scle¬ 
rotica,  becoming  transformed,  as  it  were,  into  these  tissues. 

Fig.  2. 
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rial  is  not  very  consistent,  however,  is  almost  fluid,  and  refracts  the  light  as  strongly 
as  the  fibrilla?  (. Ilenle ,  Engelmann ,  C.  F.  Midler ,  Classen). 

The  corneal  corpuscles  lie  regularly  distributed  at  an  even  distance  from  each 
other,  between  the  lamellae.  These  corpuscles  are  cells  lying  vertically  to  the  cor¬ 
neal  surface.  Sometimes  they  are  flat,  again  fusiform,  and  again  of  the  shape  of  a 
pea,  with  sharp  angles,  having  a  vesicular  nucleus  and  a  homogeneous  protoplasm, 
granularless  in  structure. 

A  number  of  processes  pass  off:  from  these  cells,  especially  from  the  angles. 
These  processes  branch  off  like  those  of  a  tree.  They  penetrate  the  fundamental 
substance  in  all  directions.  Some  of  them  remain  in  the  same  inter-lamellar  space, 
others  perforate  the  layer  above  or  beneath  them,  and  end  in  a  free  extremity,  or 
they  are  united  with  similar  processes  of  the  adjacent  cells,  or  of  the  space  between 
the  layers,  and  thus  become  a  net- work  extending  through  the  whole  cornea.  The 
stellate  cells  may  be  separated  from  the  base  substance  by  certain  chemical  processes ; 
but  it  is  denied  by  almost  all  authorities  that  they  have  any  peculiar  membrane. 

Besides  these  fixed  comeal  corpuscles,  a  varying  number  of  small  cells,  identi¬ 
cal  with  lymph-corpuscles,  are  found  scattered  through  the  tissue  ( Recklinghausen , 
Engelmann).  These  constantly  change  their  shape,  and  move  with  the  greatest 
rapidity  in  various  directions,  and  push  the  lamellae  and  Abridge  apart. 


This  movement  in  the  cells  led  to  the  belief  that  they  were  peculiar  canals  for  the  trans¬ 
mission  of  nutrient  fluid  ( Recklinghausen ,  Cohnheim).  But  such  canals  do  not  exist.  The 
cells  are  enabled  to  change  their  position  by  means  of  the  cement-like  material,  which  perme¬ 
ates  the  whole  corneal  structure,  which  fills  up  the  spaces  left  by  the  pushing  forward  of  the 
cells,  while  the  fibrillae,  which  have  been  pressed  apart,  again  close  behind  the  cells  ( Engelmann ). 
This  capability  of  dividing  up  in  this  way,  explains  the  peculiar  lattice-work  appearance  seen 
on  injecting  the  corneal  substance  ( Harpeck ,  Hartmann). 


In  the  most  anterior  layers  of  the  cornea,  which  have  the  greater  number  of  stel¬ 
late  corpuscles,  the  lamellae  become  wider  and  intertwine  more  with  each  other. 
Therefore  a  vertical  section  through  the  striation  thus  caused  tak^Apurse  more 
inclined  to  the  surface ;  at  the  same  time  the  density  of  the  increases  an¬ 

teriorly,  the  fibrillse,  which  ascend  in  abrupt  loops,  become  twA&l  and  more  and 
more  tufted,  and  finally,  with  the  aid  of  the  cement-like  lmfEfcal,  change  to  a  firm 
membranous  structure,  l  ( Iwanoff. \  Engelmann).  This  is  Mbvi  or  less  distinctly  sepa- 
ted  from  the  less  dense  tissue  lying  beneath,  and  b-^Obd  Bowman’s  membrane, 
anterior  boundary  layer,  sub-epithelial  layer,  ancLex^iai  basement  membrane. 

It  varies  very  much  in  thickness,  and  is  not  m&iP fluently  almost  wanting ;  while 
in  other  cases  it  forms  quite  a  thick  layer  ofo'nwft  transparency,  and  with  consid¬ 
erable  power  of  resisting  chemical  and  mby logical  processes.  It  was  therefore 
formerly  considered  by  many  to  be  a  Ireai^e  membrane.  It  is  permeable  to  the 
wandering  cells  of  the  cornea  (Iwan£%)\t ncl  is  perforated  by  numerous  nerve  trunks. 

In  front  of  Bowman’s  memb»an«jLes  the  delicate,  exceedingly  transparent  epi¬ 
thelium,  c.  Its  deepest  layer  coiVaafs  of  cylinder-shaped,  somewhat  irregular  cells, 
which  are  placed  vertically  i^M^e  surface.  The  most  anterior  layer  bears  the  char¬ 
acter  of  pavement  epitheli^njr  In  the  intermediate  layers  the  elements  show  transi¬ 
tion  forms  and  becon^^maother  the  more  anteriorly  they  lie  {Schalygen).  Between 
the  peculiar  superfi^^epithelial  cells  we  find,  especially  in  the  cylindric  layers, 
more  rarely  in  th^Viiadle  layers,  and  extremely  seldom  in  the  most  anterior  layers, 
small  wanderihj^ells  which  are  in  constant  motion  and  change  of  shape  ( Engel - 
itiann,  Iicanfift. 


50 


BLOOD-VESSELS  AND  NERVES  OF  CORNEA. 


The  posterior  surface  of  the  cornea  is  covered  by  the  membrane  of  Descemet,  d. 
It  is  also  called  Demour’s  membrane,  inner  basement  membrane,  or  capsule  of  the 
aqueous  humor.  It  has  a  layer  of  beautiful  polygonal  cells  on  the  side  adjacent  to 
the  anterior  chamber.  It  is  a  hyaloid  membrane,  appearing  perfectly  structureless, 
transparent,  quite  firm,  and  so  elastic  that  as  soon  as  it  is  partially  separated  from  the 
cornea  it  curls  up  anteriorly.  On  transverse  section  it  exhibits  a  parallel  striation, 
which  indicates  a  lamellar  formation. 

Recently  this  lamellar  formation  is  claimed  to  be  proven,  and  the  individual  layers,  like 
those  of  the  corneal  substance,  are  said  to  be  composed  of  the  finest  fibrillae.  The  fibrillae  are 
united  by  a  cement  (Kitt)  which  comes  from  the  corneal  substance.  The  fibrillae  diverge  from 
each  other  at  the  edge  of  the  membrane,  pass  in  part  into  the  sclerotica  and  partly  into  the 
suspensory  ligament  of  the  iys  ( Tarnanschef). 

Blood-vessels. — They  are  found,  in  great  numbers,  in  the  foetal  cornea.  In 
Bowman’s  membrane  they  form  quite  a  thick  net-work,  which,  however,  does  not 
seem  to  extend  to  the  center  of  the  cornea ;  toward  the  end  of  foetal  life  and  after 
birth,  these  vessels  contract  and  disappear.  Only  on  the  margin  some  remain,  which 
lie  under  Bowman’s  membrane,  and  form  one  or  more  arches ;  besides  these  there 
are  some  capillaries  from  the  sclera ;  they  usually  accompany  nerves  and  form  loops, 
but  they  are  not  constant.  Lymphatics  ( Teichmann )  are  only  found  at  the  margin 
of  the  outer  surface  of  the  cornea,  and  probably  belong  to  the  conjunctiva  ( Teich¬ 
mann,  Ilenle,  Engelmann,  C.  F.  Miiller). 

Nerves. — The  nerves  of  the  cornea  (  ColmJieim ,  Kolliker ,  Engelmann,  Iloyer)  come 
in  part  from  the  conjunctival  nerves  {Peter moller),  but  they  are  chiefly  terminal 
branches  of  the  ciliary  nerves.  The  conjunctival  nerves  pass  directly  from  the  lim¬ 
bus  conjunctivalis  into  the  cornea.  The  ciliary  nerves  pass,  however,  through  the 
anterior  portion  of  the  sclerotica.  The  nerves,  as  soon  as  they  have  entered  the 
corneal  tissue,  are  without  medulla,  perfectly  clear  and  transparent,  and  ramify  ex¬ 
tensively,  especially  in  the  most  anterior  layers,  when  they  form  a  thick  net- work 
immediately  under  Bowman’s  membrane.  A  part  of  the  pass  backward,  how¬ 
ever,  and  are  lost  near  the  membrane  of  Descemet  im^SJfct-work  formed  of  right- 
angled  meshes  (. Kolliker ).  A  portion  of  the  twigs/p^s  abruptly  out  from  the  an¬ 
terior  net-work,  perforate  Bowman’s  layer,  and  di>&  into  fibers  which  radiate  in  all 
directions,  interlacing  with  each  other,  and  thu^^nn  a  kind  of  structure  in  the  epi¬ 
thelial  layer.  From  this  plexus  numerouY^^f  ne  filaments  pass  oft  anteriorly  into 
the  most  anterior  epithelial  layers,  wl*n,(Nfcl*cy  disappear  between  the  cells  without 
any  especial  ending  ( Kolliker ,  EngelmrtTwfy. 

We  can  scarcely  accept  the  vie Wlmt  they  appear  on  the  free  surface  of  the  cor¬ 
neal  epithelium,  or  that  their  ve/^Jme  extremities  wave  about  in  the  fluid  layer  cov¬ 
ering  the  cornea  ( CoJmheim) 

Each  of  the  fibers  havwgVa  dark  border  is  surrounded  by  a  delicate  nuclear 
sheath,  closely  attachc/l  ant.  This  becoming  thinner  and  thinner,  is  continued 
upon  the  colorless  fib^rs^  The  nuclei,  which  at  first  are  very  numerous,  become  less 
numerous  as  tlicv^H  from  the  corneal  border.  Finally  we  only  find  them  in  the 
angles  of  the  lvdh/work  {Engelmann). 

Senile^Ban^es. — As  one  of  the  symptoms  of  old  age,  analogous  to  the  whiten¬ 
ing  of  the  Infer,  falling  of  the  teeth,  etc.,  may  be  noticed  the  arcus  senilis,  or  gerontoxon 
of  tW&flmea ;  which  usually  accompanies  fatty  degeneration  of  the  muscles  and 
bl  Vessels  of  the  eye,  far-sightedness,  and  other  signs  of  change  in  people  over 
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fifty  years  old,  but  does  occur  even  sooner  in  persons  who  have  suffered  from  dis¬ 
eases  deeply  affecting  the  nutrition.  In  low  grades  it  presents  a  superficial  grayish 
or  even  tendinous  opacity,  which  borders  the  upper  and  lower  edges  of  the  cornea, 
like  two  crescents.  The  process  continuing,  this  opacity  increases  in  density,  ex¬ 
tends  deeper,  even  to  .Descemet’s  membrane ;  the  crescents  become  broader  and  the 
horns  extend  till  they  meet.  The  senile  arch  forms  a  cloudy  ring  more  distinct 
above  and  below ;  and  the  transparent  part  of  the  cornea  is  transversely  oval.  The 
inner  border  of  the  arcus  senilis  is  always  indistinct,  but  the  peripheral  is  usually 
opaque  and  sharply  defined.  It  does  not  touch  the  conjunctiva  at  its  outer  margin, 
but  leaves  outside  of  it  a  ring  of  clear  cornea  about  half  a  line  broad.  The  limbus 
conjunctivalis  also  appears  cloudy,  and  as  it  is  broader  above  and  below  than  later¬ 
ally,  increases  the  impression  that  the  cornea  lias  a  transversely  elliptical  form. 
The  opacity  is  the  outward  expression  of  a  previous  fatty  degeneration  of  the 
corneal  vessels,  and  of  a  marked  breaking  up  of  the  filamentary  intercellular  sub¬ 
stance  dependent  on  it. 

In  low  degrees  of  development,  i.  e .,  at  the  commencement,  the  corneal  corpuscles  particu¬ 
larly  suffer.  Subsequently  the  lamellae,  as  well  as  the  corneal  bodies  and  their  branches,  seem 
to  be  strewn  with  numerous  dusty-looking,  fat-molecules,  and  the  corneal  substance  itself  ap¬ 
pears  remarkably  dry  and  easily  split  into  layers,  so  that  a  sort  of  filamentary  formation  be¬ 
comes  evident.  These  metamorphoses  are  most  advanced  in  the  superficial  layers.  The  deeper 
we  go,  the  less  is  seen  of  them.  The  epithelium  and  Bowman’s  membrane  generally  change 
but  little.  In  great  senescence,  however,  a  very  similar  layer-like  disposition  of  molecular  fat 
has  been  seen  in  the  bordering  zone  of  the  conjunctiva  and  sclera,  and  even  in  the  ciliary  muscle 
and  processes,  with  atheromatous  degeneration  of  the  corresponding  vessels. 


In  very  marasmatic  persons,  the  involution  shows  itself  in  other  ways.  The 
cornea  often  becomes  decidedly  smaller  and  thinner,  and  loses  much  of  its  tonicity, 
so  that  if,  as  a  result  of  ulcerative  perforation  or  operation,  the  aqueous  escapes,  the 
cornea  sinks  in,  and  numerous  wrinkles  appear  on  its  surface,  uid^  the  lens  and 
vitreous  are  driven  forward  by  contraction  of  the  muscles,  and  d^wmider  it  tense. 
This  condition  has  a  very  serious  influence  on  the  healing  prop 


Dull,  translucent,  yellowish,  or  brownish  groups  of  molecules 

both  d( 


indifferent  to  chemical 
cleep  and  superficial  strata, 


action,  exceptionally  appear  in  senile  corneae.  They  lie  both  i 
and  resemble  the  choloid  deposits  in  the  hyaloid  membra|f13^JN($?c2£) 

Descemet’s  membrane,  like  the  other  hyaloid  membBanV^r  the  eye,  also  changes  in  advanced 
age.  It  becomes  somewhat  thickened,  and  at  the  sam^Xjme  more  friable,  hence  it  forms  folds 
with  greater  difficulty,  and  tears  easily  occur,  sorV$mes  superficially,  sometimes  running 
deeply,  which  would  indicate  a  layer-like  deposit^j^of  the  hyaloid  substance.  Besides  this,  at 
the  margin,  we  find  warty  deposits  much  inftN^ed,  some  of  them  even  being  pushed  out  to 
near  the  center  of  the  free  surface. 

Nosology. — The  inflannnatjfry^xlucts  of  keratitis  are  chiefly  produced  by  the 
great  exudation  of  white  blocV&Lcorpuscles  ( CohnJieim ),  but  subsequently  by  their 
endogenetic  multiplicatioil^^Hm^7w»ws0ft,  Hofmann ),  and  by  the  proliferation  of 
fixed  cells  ( Hofmann , 

The  exudation  cqW%m  part  from  the  vessels  of  the  swelled  limbus  conjunctivalis , 
in  part  from  the  id.  terminal  loops  of  the  scleral  vessels.  The  formative  cells 
which  have  pa.^kl  m  by  the  first-named  way  chiefly  remain  in  the  epithelial  layer, 
while  the  ofl^etaare  collected  in  the  true  corneal  tissue,  but  they  occasionally  per¬ 
meate  BoT^^n  s  layer,  and  run  into  that. 
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The  cells  proceeding  from,  the  limbus  conjunctivalis  at  first  collect  chiefly  in  the  most  pos¬ 
terior  epithelial  layer.  The  cylindrical  elements  of  this  layer  are  pushed  apart  from  each  other, 
and  finally  are  almost  destroyed  by  proliferation  ( Schcilygen )  and  fatty  degeneration,  so  that 
for  some  distance  between  Bowman’s  layer  and  the  epithelium,  which  is  as  yet  little  changed 
on  the  surface,  we  find  a  layer  of  formative  cells.  This  layer  varies  very  much  in  thickness, 
in  some  spots  it  is  quite  dense,  subsequently  a  part  of  these  cells  gradually  press  for¬ 
ward  into  the  superficial  epithelial  layers,  involve  this  in  the  inflammatory  process,  and  de¬ 
prive  it  of  its  epithelial  character  by  proliferation  or  fatty  degeneration.  We  can  then  only 
distinguish  a  single  layer  of  formative  cells,  whose  uneven  surface  is  covered  by  a  thin  layer  of 
smooth  cells  which  has  many  gaps  in  consequence  of  the  loss  of  those  cells  which  have  been 
thrown  off.  A  small  portion  of  the  formative  cells  may  then,  under  certain  circumstances,  pass 
over  into  Bowman’s  layer  and  destroy  its  peculiar  structure  ( Iwanoff ). 

The  cells  which  pass  off  from  the  peripheral  loops  of  the  scleral  vessels  find  a  convenient 
way  for  their  wandering  in  the  soft  cement  which  perforates  all  portions  of  the  corneal  sub¬ 
stance.  We  meet  them  advancing  from  the  comeal  border  to  the  inflammatory  foci,  collected 
in  a  constantly  increasing  quantity  in  and  between  the  individual  layers.  At  times  they  lie 
in  fissures  which  have  been  made  by  the  separation  of  the  fibrillae  from  each  other.  They  ap¬ 
pear  arranged  in  parallel  rows  in  this  layer,  but  in  the  one  above  and  below  they  unite  almost 
at  a  right  angle,  and  thus  the  whole  appearance  is  that  of  lattice-work.  In  other  places  they 
are  collected  in  more  or  less  dense  filaments,  which  having  branches  and  anastomosing  freely 
with  each  other,  form  a  very  irregular  mesh  which  permeates  the  fundamental  substance  in 
every  direction,  and  reminds  one  of  the  processes  of  the  fixed  corneal  cells.  There  are,  besides 
these,  individual  and  irregularly  grouped  formative  cells,  which  from  their  arrangement  and 
stellar  shape  can  only  result  from  the  proliferation  of  the  fixed  comeal  corpuscles  (//£.<?,  Classen , 
Wedl).  The  closer  we  approach  the  center  of  the  inflammatory  mass,  however,  the  more  in¬ 
distinct  become  the  forms  which  have  just  been  described.  The  greater  number  of  the  form¬ 
ative  cells  have  no  distinguishing  marks.  There  is  only  a  conglomeration  of  neo-plastic  cells, 
in  which  we  can  no  longer  distinguish  the  fundamental  substance,  if  it  has  not  already  been 
destroyed  by  fatty  degeneration.  If  this  inflammatory  center  lie  near  the  surface,  the  forma¬ 
tive  cells  collect  in  great  numbers  in  front  of  as  well  as  behind  Bowman’s  membrane,  and  thus 
for  some  time  form  a  sharp  boundary-line  between  the  two  layers.  But  this  membrane  is  soon 
destroyed  also ;  the  formative  ‘cells  perforate  it,  destroy  it  in  some  parts,  and  thus  the  two 
neoplastic  layers  are  brought  in  contact. 


Ill  exceptional  cases  tlie  whole  of  the  cornea  may  be  <^ed  by  inflammation 
into  a  mass  of  proliferating  cells,  in  which  we  can  sea distinguish  the  normal 
elements.  Generally,  however,  we  have  to  deal  withQKmore  or  less  extensive  mass 
with  very  indistinct  borders,  which  is  sometimes  *^^’ficial  and  again  deeply  situa¬ 
ted,  while  the  remainder  of  the  cornea  eildtfijQ^pears  normal  or  is  only  slightly 
involved  in  the  inflammation.  The  herpetic\^/nr  of  corneal  disease  is  the  only  one 
that  furnishes  distinctly  bounded  inflammatory  masses  of  a  typical  form. 

The  efflorescences  of  herpes  are  piWarily  spherical  collections  of  formative 
cells,  whose  nuclei  lie  chiefly  in  tb^j2#>ithelial  la}rers.  The  roundish  base  is  pre¬ 
sented  anteriorly,  while  the  apexy^^Drates  Bowman’s  membrane,  and  is  continued 
into  a  swollen  nerve-trunk,  tlt^vjy  surrounded  by  formative  cells  (Iicanojff). 

Gradually  a  quantityv^f ©n  d  intercellular  substance  is  collected,  which  causes 
the  scarcely  altered  epktuAi  al  layer  to  be  pushed  forward  into  a  vesicle,  or, 
what  is  more  eommerCjpars  through  it,  and  thus  forms  an  almost  circular  excoria- 
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tion  with  an  infiltitfyi  base.  Later  on,  a  number  of  cells  wander  into  the  surround¬ 
ing  tissue,  in^W^liis  in  the  inflammatory  process,  the  inflammatory  mass  becomes 
larger,  loses^h^ypical  shape,  at  the  same  time  numerous  formative  cells  collect 
along  tliqAmrse  of  the  affected  nerves,  above  as  well  as  beneath  Bowman’s  mem- 
branej^i^  Uius  the  herpetic  efflorescences  are  combined  with  a  true  keratitis. 
rrhe  further  changes  of  the  inflammatory  process  are  exceedingly  various. 
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1.  The  greater  number  or  all  of  the  wandering  cells,  or  those  newly  formed  by 
proliferation,  often  undergo  fatty  degeneration,  together  with  the  inter-cellular  sub¬ 
stance  separated  from  them,  which  contains  more  or  less  fibrin  ;  pus  is  formed  in  the 
true  tissue  of  the  cornea,  which  being  soon  involved,  becomes  opaque,  soft,  and  is 
finally  also  destroyed,  becoming  a  mass  of  fatty  detritus.  From  the  surface  of  the 
cornea  such  products  soon  fall,  as  the  sub-epithelial  layer  is  rapidly  destroyed. 
The  result  is  a  more  or  less  extensive  ulcer.  But  within  the  cornea  pus  is  retained 
for  some  time,  where,  so  long  as  it  is  inclosed  by  corneal  substance,  it  is  called  an 
abscess.  The  laminated  structure  of  the  cornea,  then,  not  unfrequently  allows  a  por¬ 
tion  of  the  fluid-pus  to  pass  between  the  lamellae  and  collect  in  quite  large  quantities 
in  the  inter-lamellar  spaces,  near  the  corneal  border,  and  thus  an  onyx  is  formed. 

2.  Just  as  often  the  inflammatory  products  go  on  to  a  higher  degree  of  develop¬ 
ment. 

The  collection  of  formative  cells  which  lie  superficially  are  especially  inclined 
to  this.  These  are  quickly  divided  into  two  layers,  which  are  connected  to  each 
other  by  variously  shaped  processes,  and  are  usually  sharply  defined  from  each 
other.  The  elements  of  the  anterior  layer  become  epithelial  cells,  while  those  of  the 
posterior  layer  grow,  and  by  a  change  into  the  fusiform  shape  as  well  as  by  a  grad¬ 
ual  formation  of  an  intercellular  substance  which  soon  becomes  striated,  reminds 
us  of  connective  tissue  or  true  corneal  substance.  In  this  granulation  layer  vessels 
soon  become  evident,  which  proceed  from  those  in  the  limbus  conjunctivalis, 
and  permeate  the  layer  of  neoplastic  cells,  always  running  towards  the  center,  and 
finally  form  a  net- work  of  large  trunks.  These  are  then  continued  in  greatly  dila¬ 
ted  conjunctival  veins. 

It  seems  as  if  the  blood  at  first  ran  in  sharply  bounded  fissures  between  the  elements 
of  the  granulation  layer,  for  actual  walls  are  not  seen  at  an  early  period  (Tivanojf").  They  then 
appear  as  branched  tubes,  which  are  closely  covered  by  fusiform  cells  (Tfis,  Niemctschclc) 
which  under  some  circumstances  may  become  a  very  dense  adventitious^n^embrane.  The 
greater  number  and  often  even  all  of  the  neoplastic  vessels  run  above  ^mjn’s  membrane, 
where  this  still  exists.  This  membrane  is  frequently  destroyed  at  an  e^gperiod,  however,  at 
least  some  parts  of  it.  Thus  there  ceases  to  be  any  boundary  meml^c  for  the  vessels  that 
run  through  the  whole  granular  layer.  The  blood,  which  runs  in*^sels  visible  to  the  naked 
eye,  must  be  considered  as  venous,  in  consonance  with  the  natiH^ec  the  emergent  conjunctival 
trunks,  although  its  color  is  a  light  red.  This  color  is  exnj.fi*te$by  the  superficial  situation  of 
the  vessels,  which  allows  the  oxidizing  influence  of  the  amioaplreric  air. 

pS 

This  appearance  of  blood-vessels  is  so  maiWd,  that  for  a  long  time  it  has  been 
considered  the  indication  of  a  peculiar  fo^Vu^f  corneal  inflammation,  vascular  'ker¬ 
atitis.  The  changes  in  the  granulationH^*^  which  have  been  described  are  apt  to 
increase  with  the  duration  of  the  They  are  found  most  advanced,  and  are 

therefore  most  distinctly  seen  wj  chronic  inflammation  has  existed  for  a  long 
time ;  especially  when  t]ie  irrir^in  has  been  slight,  and  the  condition  has  thus  the 
character  of  pannus.  Tlieuflwi  granulation  layer  is  developed  into  true  connective 
tissue,  in  which  are  founclQjhte  large  vessels  with  dense  adventitious  tissue.  Newly 
formed  elements  sliqfr^f^hi  the  true  corneal  tissue  show,  generally  speaking,  a  much 
less  tendency  to  development  and  the  formation  of  blood-vessels,  except 

when  the  layers  affected  have  approached  the  surface  by  ulceration  or  traumatic  los3 
of  substance  layers  over  them.  Then  true  corneal  substance  usually  develops 

from  thes^newly-formed  elements,  which  more  or  less  completely  fills  the  existing 
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void,  and  causes  the  ulcer  to  heal.  The  well-known  and,  in  fact,  wonderful  power 
of  regeneration  of  the  cornea  depends  chiefly  on  this  process.  Under  such  circum¬ 
stances,  the  above-described  process  repeats  itself.  The  healing  ulcer  is  covered, 
beginning  from  the  periphery,  with  a  mass  of  formative  cells,  which  immediately 
changes  into  a  stratum  of  epithelium,  and  a  granulation  layer  (. Iioanoff \  Schiess- 
Gemuseus.) 

Frequently  the  newly-formed  epithelium  as  well  as  this  replacing  membrane  are 
and  remain  transparent.  Its  similarity  to  the  surrounding  normal  corneal  layers 
is  so  great,  that  a  distinction  between  the  new  and  old  is  absolutely  impossible, 
and  the  boundaries  of  the  replacing  tissue  cannot  be  absolutely  determined.  More 
frequently,  however,  only  the  deeper  layers  attain  the  dignity  of  normal  tissue  ;  ap¬ 
proaching  the  surface,  the  new  formation  becomes  more  and  more  opaque,  and  even 
resembles  fibrous  tissue. 


The  cause  of  this  lies  partly  in  the  molecular  turbidity  of  the  neoplastic  intercellular  sub¬ 
stance,  but  still  more  in  the  superficial  accumulation  of  spindle-shaped  cells,  which  appear 
thrown  together  in  the  most  irregular  forms,  and  in  the  outer  layers  so  closely,  that  the  inter¬ 
cellular  substance  almost  disappears. 

Very  frequently  in  such  a  replacing  tissue,  permanent  vessels  are  developed,  and  perhaps 
also  nerves  ( Gouvea).  The  former  are  the  few  remains  of  the  net-work  previously  existing  in 
the  granulation  layer,  and  are  almost  always  covered  with  an  adventitious  membrane. 

In  case  the  healing  ulcer  comes  in  immediate  contact  with  true  connective  tissue,  whether 
bordering  on  the  limbus  conjunct ivalis  or  surrounding  a  prolapse  of  the  iris,  it  not  unfrequently 
occurs,  that  the  superficial  layers  of  the  new  formation  take  on  the  character  of  spongy  granu¬ 
lations  in  a  wound,  and  finally  degenerate  into  true  connective  tissue,  which  is  loose  and  quite 
vascular,  and  covered  by  a  more  or  less  thick  layer  of  epithelial  cells. 

In  some  cases,  inserted  between  the  epithelium  and  the  anterior  membrana  limitans,  or 
lying  wholly  in  the  epithelium  and  dividing  it  into  two  layers  (Althof),  we  find  an  extensive 
stratum  of  striated  tissue  which  contains  elongated  nuclei,  a  large  number  of  vessels,  and 
choloid  bodies  grouped  together.  This  neoplastic  layer  is  not  everywhere  equally  thick,  but 
at  some  places  swells  out,  at  others  shows  depressions,  into  which  the  epithelium  enters,  or 
where  it  may  be  interrupted.  These  neoplasia  have  been  particuljj^^)bserved  as  a  result  of 
very  tedious  inflammation  which  has  greatly  affected  the  nutritiojjVq^thn  entire  eye,  as  in  very 
chronic  irido-choroiditis  progressing  to  atrophy,  or  where  a^mpfiy  has  already  occurred,  in 
chronic  glaucoma  of  old  persons,  etc.  But  it  is  also  said  tfc>ccur  in  old  pannus  ( Donders ), 
and  sometimes  to  cover  corneal  cicatrices  ( Klebs ).  Op  vary  as  to  the  mode  of  occur¬ 

rence  of  this  deposit.  Some  believe  that  it  proceed^/#Si»  the  limbus  conjunctivalis,  and  de¬ 
pends  on  its  superficial  proliferation  ( II.  Muller)  regard  it  as  a  product  of  Bowman’s 

layer  (Klebs),  but  its  occurrence  on  the  surface  oVcieatrices  is  against  this  view,  for  the  for¬ 
mation  of  cicatrices  presupposes  ulceration,  course  of  which  the  anterior  membrana 

limitans  is  always  destroyed. 


3.  The  advance  of  the  new  to  higher  or  even  permanent  formations  is 

not  absolute,  even  when  the  of  the  keratitis  is  very  slow ;  in  many  cases,  after 

advancing  even  to  a  high  of  organization,  they  retrograde  when  there  is  an 
arrest  of  the  disturbance  VkJuitrition.  When  the  process  has  not  advanced  far  and 
the  production  rennt^w^ioderate,  the  new  formations  simply  retrograde ;  but  in 
other  cases  they  bc^oyxe  wholly  or  partially  a  soluble  substance,  such  as  fat,  which 
is  then  rem o v^tUV^Vcso rpti  on.  Frequently  they  wear  away  or  shrivel  up.  In  this 
state  they  nA^ye  found,  after  years,  with  fatty  detritus  collected  in  nests  between 
the  filamojiVs.  Yt  appears  as  if  they  had  not  by  shrivelling  lost  the  power  of  bloom¬ 
ing  up^njjladvancing  again  under  favoring  circumstances  and  a  new  impulse,  or  of 
unf^^ng  any  properties  that  recent  cells  and  nuclei  possess.  These  nests  of  retro- 
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graded  cells  and  nuclei  are  the  anatomical  characteristics  of  certain  corneal  opaci¬ 
ties  ( Wedl). 

4.  As  regards  the  membrane  of  Descemet,  there  is  no  longer  any  doubt  that  it, 
like  other  hyaloid  membranes,  is  capable  of  inflammation  in  a  certain  sense.  In  the 
cell  layer  belonging  to  it,  at  least  the  inflammatory  process  has  certainly  been 
shown  to  exist.  This  sometimes  appears  extended  over  the  whole  epithelial  layer 
of  the  membrane  of  Descemet,  and  then  causes  a  general  opacity  of  the  posterior 
surface  of  the  cornea.  Sometimes  it  is  developed  in  small  scattered  masses  in  great 
luxuriance,  and  leads  to  the  formation  of  groups  of  punctate  or  nodulated  roundish 
deposits. 

Sufficient  investigations  have  not  as  yet  been  made  as  to  the  character  of  these  neoplasia. 
Yet  we  may  believe  that  they  assume  this  or  that  elementary  form  in  accordance  with  the 
character  of  the  inflammation.  Under  some  circumstances  they  may  even  deliquesce  into  pus, 
and  become  the  same  with  the  proliferation  products  of  other  cell  layers.  It  is  also  probable 
that  the  products  collected  on  the  membrane  of  Descemet  are  not  all  of  them,  but  that  more  or 
less  of  the  exudation  is  thrown  off  by  progressive  proliferation,  which  clouds  the  aqueous  humor 
and  may  contribute  considerably  to  the  formation  of  hypopyon.  At  any  rate  these  nodules 
are  not  very  adherent,  for  when  the  anterior  chamber  is  opened  they  often  pass  out  with  the 
aqueous  humor  ( Ilasner ). 

Inflammation  of  the  membrane  of  the  aqueous  humor,  hydromeningitis,  keratitis 
postica  (. Ilasner ),  never  occurs  pure  and  independently,  but  is  always  combined  with 
keratitis,  which  may  appear  in  any  form,  but  usually  shows  itself  either  by  diffuse 
opacity  of  the  cornea  or  deposits  of  its  products  in  small,  scattered  points  (keratitis 
punctata),  and  this  again  only  occurs  in  company  with  chronic  inflammation  of  the 
inner  parts  of  the  eye,  which  are  very  dangerous  to  the  existence  of  the  eye  itself. 

It  has  not  yet  been  determined  how  far  the  substance  of  Descemet’ s  membrane  and  the 
other  hyaloid  membranes  actively  participate  in  the  inflammation.  But  it  is  certain  that  under 
the  influence  of  neighboring  foci  of  inflammation,  they  are  gradually  thinned,  and  the  more 
delicate  of  them  may  be  totally  disintegrated.  Still  this  process  can  referred  to  an 

inflammatory  change  of  tissue.  But,  on  the  other  hand,  we  not  unfreqi^jfcf  find  the  thicken¬ 
ings  and  hyaline  deposits,  which  occur  particularly  in  the  eyes  of  age^Jpsons,  along  with  the 
results  or  during  the  course  of  severe  inflammations  of  neighboring^Vatts  (. Donclers ,  Coccius). 
Then  by  their  decided  softness  they  often  prove  that  they  recent,  and  hence  it  is 

probable  they  originate  from  the  inflammation.  They  lmv«n&so  been  observed  along  with 
similar  changes  in  the  choroidal  vessels  in  the  course  fcf  ^IcKhus  Brightii  {II.  Muller).  It 
however  remains  uncertain  if  the  alterations  do  not  i^emf  on  different  processes  in  different- 
cases,  and  whether  they  constantly  possess  the  same  ^^phological  character. 

5.  The  hemorrhages  which  occur  ii  degenerative  processes  in  the  eye, 

especially  in  severe  irido-clioroiditis,  ywri^cleserve  a  special  mention.  They  ap¬ 
pear  as  red  tufted  masses,  always,  rer,  pressed  from  before  backwards  like  a 

leaf.  They  seem  attached  to  th  r  of  the  sclerotica  by  a  short  and  usually  thick 

peduncle,  and  lie  in  the  true  cctoeal  substance.  They  usually  last  for  a  very  short 
time,  their  sharply  definedhGjlers  soon  run  together,  and  the  blood  is  diffused  and 
absorbed  in  the  surrounding  parts.  A  portion,  however,  is  apt  to  sink  downwards 
and  then  remain  on^t^^ower  comeal  border  as  an  onyx-like  ridge.  It  is  sharply 
bounded  above,  a  crescent  shape.  There  are  cases  in  which  hemorrhagic, 

onyx  reaches  the\ionzontal  meridian  of  the  cornea,  or  even  passes  beyond  it  and  re¬ 
peatedly  indh^Jc^  and  decreases  in  size.  It  seems  that  this  condition  has  been 
usually  copfouncled  with  hemorrhage  into  the  anterior  chamber. 
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authorities:  corneal  anatomy  and  inflammation. 


Authorities :  Kblliker ,  mikr.  Anat.  II.  Leipzig,  1S56,  S.  608. — Briicke ,  Beschreibung 
cles  menschl.  Augapfels,  Berlin,  1847,  S.  8. — Herile ,  Handbuch  der  Anat.  Braunschweig,  II. 
1866,  S.  590. — His,  Beitriige  zur  Hisfcol.  d.  Cornea,  Basel,  1856;  kl.  Monatbl.  1863,  S.  173. — 
Classen,  Untersuchungen  iiber  die  Histologie  der  Hornhaut,  Rostock,  1858. — J.  Arnold,  die 
Bindehaut  der  Hornhaut,  Heidelberg,  1860. — Teichmann,  das  Saugadersystem,  Leipzig,  1861, 
S.  65. — Recklinghausen,  Virchow’s  Archives,  27  Bd.  S.  419. — Reeken ,  Ontleedkundig  Onder- 
zoek,  v.  d.  Toestel  v.  acc.  Utrecht,  1855,  S.  29. — Harpek,  Arch.  fUr  Anat.  u.  Phys.,  1864,  S. 
222. — Hartman,  ibid.  S.  235. — Leber,  Denkschriften  der  Wiener  k.  Akad.  der  Wiss.  24  Bd. 
S.  322;  kl.  Monatbl.  1866,  S.  17. — Kiihne,  Canstatt’s  Jahresbericht,  1864,  I.  S.  74. — Hoycr, 
Arch.  fUr  Anat.  u.  Phys.  1866,  S.  180.  —  C.  Ritter,  A.  f.  O.  X.  I.  S.  63. — Sdmisch,  Beitrilge 
zur  norm,  und  path.  Anat.  des  Auges,  Leipzig,  1862,  S.  1  .—  Winther,  Experimentalstudien, 
etc.,  Erlangen,  1866,  S.  5,  8-13. — Naturwiss.  Zeitschr.  Wurzburg  VI.  30.  Juni,  1866. — 
Classen,  A.  f.  O.  XIII.  2.  S.  453. — Recklinghausen,  Virchow’s  Arch.  38.  Bd.  S.  157,  173, 
180;  according  to  Engelmann,  liber  die  Hornhaut  des  Auges,  S.  2, 10. — Burns,  Centralbl.  1867, 
S.  717. — Engelmann,  Ueber  die  Hornhaut  des  Auges,  Leipzig,  1867,  S.  1-28  et  seq.  —  C.  F. 
Muller,  Virchow’s  Archiv,  41.  Bd.  S.  110,  145.- -Cohnheim,  Virchow’s  Archiv,  38.  Bd.  S.  343; 
39.  Bd.  S.  24;  Centralbl.  1869,  S.  353. — Petermoller,  Zeitschr.  f.  rat.  Med.  34.  Bd.  S.  88  et  seq. 
Senile  Changes,  Nosology  :  J.  Arnold,  1.  c.  S.  40,  43.  —  Wedl,  Atlas  Cornea,  Sclera. — His, 

I.  c.  S.  73,  137. — H  Muller,  A.  f.  O.  II.  2  S.  48,  51,  64;  Wiirzburger  Verhandl.  der  phys.-med. 
Ges.  1856,  27  Dec. — C.  O.  Weber,  Virchow’s  Archiv,  XV.  S.  475.  —  Coccius,  Ueber  die  Neu- 
bildung  von  Glashiiuten  im  m.  Auge,  Festrede,  Leipzig,  1858 ;  Ueber  Glaucom.  Entziindung, 
etc.,  Leipzig,  1859,  S.  36. — Schiess-Gemuseus,  Virchow’s  Arch.  27.  Bd.  S.  137. — Althof,  A.  f. 
O.  VIII.  1  S.  126. — Klebs,  ibid.  XI.  2  S.  238.— V.  Ritter,  ibid.  IV.  1  S.  355,  VIII.  1  S.  85. 
— Ilasner,  kl.  Vortrage,  etc.,  Prag,  1860,  S.  168. — Stellwag,  Zeitsch.  der  Wiener  Aerzte,  1852, 

II.  S.  385;  Ophth.  I.  S.  374.— Bonders,  A.  f.  O.  III.  1  S.  150,  161.— Graefe,  ibid.  III.  2  S. 
387. — Junge,  Med.  Centralzeitg.  27.  Jahrg.  S.  301. — Cohnheim,  Virchow’s  Archiv,  39.  Bd.  S. 
let  seq. — Recklinghausen,  Hofmann,  Centralblatt,  1867,  S.  481;  1868,  S.  343. — Schalygen, 
1.  c.  S.  S8. — Iwanoff,  1.  c.  S.  127,  131;  unveroffentlichte  Zeichnungen. — Classen,  A.  f.  O.  XIII. 
2  S.  467,  Tafel  II.,  III. — Memetschek,  Prag.  Vierteljahrschr.  94.  Bd.,  S.  28. — Gouvea, 
Archiv  fur  Aug.  und  Ohrenheilk.  I.  S.  118. — Strieker ,  Studien  aus  dem  Institute  f.  exp. 
Path.  Wien,  1870,  S.  1-17. 


1.  Vascular  Keratitis. 


Symptoms. — This  disease  is  marked  by  more  or  less  imitation  in  the  ciliary  'por¬ 
tion  of  the  globe ,  a  gray  opacity  of  and  development  of  vessels  on  the  roughened  sur¬ 
face  of  the  cornea. 

1.  The  corneal  surface  becomes  grayish  in  one  or  more  points,  loses  its  polish, 
appears  dull,  like  ground  glass,  and  not  unfrequently  strippled,  as  if  it  had  been 
punctured  by  needles.  This  cloudiness  generally  proceeds  from  the  margin  towards 
the  center,  more  rarely  the  reverse. 

2.  Vessels  soon  appear  advancing  towards  the  centre,  following  the  opacity  as  it 
were.  These  unite  with  each  other  to  form  a  more  or  less  tine  net- work,  and  at  last 
disappear  in  small  ultimate  branches ;  when  the  opacity  begins  at  the  center,  the 
vessels  are  not  generally  seen  till  it  approaches  the  margin. 

Occasionally  the  vessels  rupture  and  extravasations  of  blood  occur,  which  are  seen  as 
irregular  red  spots,  between  the  meshes  of  the  individual  vessels. 

In  the  deeper  layers  the  changes  of  tissue  are  more  rarely  marked,  and  vessels  are 
only  exceptionally  seen  by  the  naked  eye. 

3.  Symptoms  of  ciliary  irritation  almost  always  precede  and  accompany  the 
alteration  of  tissue  of  the  cornea.  The  ocular  conjunctiva  appears  streaked  with  a 
net-work  of  vessels,  which  increases  in  fineness  towards  the  cornea,  and  presents  a 
nearly  scarlet  border,  which  covers  a  greater  or  less  arc  of  the  corneal  periphery. 
Under  this  superficial  net-work  appears  a  deeper  one,  belonging  to^jhe  episcleral 
tissue,  which  towards  the  corneal  border  is  thickened  to  a  brightWfe rang,  and  not 
unfrequently  (from  serous  expansion  of  the  vessels)  extended  asj^ng-like  swelling 
over  the  surrounding  parts..  The  parts  about  the  eye  then  feoTxurmer  than  natural, 
even  when  the  lids  are  not  red  or  swollen,  which,  moreovw^^  not  rare  in  the  intense 
grades  of  keratitis.  The  tears  show  an  increase  of  temT^mure. 

The  amount  of  pain  varies  greatly  ;  it  may  be  wumy^absent  or  very  severe.  It 
occurs  particularly  where  removal  of  epithelium  Xu-  traumatic  loss  of  substance  has 
left  the  nerves  exposed.  It  often  extends  aloi^j^nie  frontal  nerve,  less  frequently 
along  the  infra-orbital.  It  is  usually  accompanied  by  marked  spasmodic  contraction 
of  the  pupil,  which  is  with  difficulty  oveii^Jvby  mydriatics.  Photophobia  and  con¬ 
sequent  lachrymation  and  spasm  of  usually  attend  it,  and  sometimes  from 

their  intensity  and  obstinacy  thes  the  chief  symptoms.  In  vascular  keratitis, 
moreover,  photophobia  may  occ^jj^itliout  much  pain,  and  the  latter  without  the 
former.  «, 

4.  If  the  cloudiness  ofHJhecomea  is  in  front  of  the  pupil,  it  of  course  causes 
dimness  of  vision,  -whioff^greater  in  proportion  to  the  amount  of  the  alteration 
and  the  extent  of  t^  pupil  covered. 

Causes. — Vascfrikw  keratitis  is  frequently  merely  an  accompaniment  of  herpes 
comem.  It  ol^Vqccurs  also  with  trachoma,  and  is  then  a  trachomatous  develop¬ 
ment  of  th^^ssue  of  the  cornea,  more  rarely  it  is  a  sequence  of  different  forms  of 
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conjunctivitis.  It  is  primarily  developed  as  a  result  of  the  most  varied  external 
injuries,  especially  those  affecting  the  surface  of  the  cornea,  such  as  mechanical 
irritation  caused  by  the  presence  of  foreign  bodies,  specks  of  dust,  inverted  cilia,  etc. 
Chemical  irritants,  smoke,  hot  steam,  caustic  fluids,  high  temperature,  etc.,  frequently 
induce  it.  We  must  particularly  notice  among  the  causes  the  untimely  use  of  strong 
eye- waters,  irritating  salves,  etc.,  used  in  the  treatment  of  other  eye-diseases.  Also 
the  continued  action  of  air  on  an  eyeball  which  has  been  exposed  by  shortening  of 
the  lids,  ectropion,  exoplithalmia,  etc.  Besides  these,  we  may  mention  as  possible 
causes  of  vascular  keratitis,  sudden  change  of  temperature,  draughts,  and  various 
other  physical  and  functional  causes  of  injury. 


Course. — This  is  very  variable.  Where  the  cause  acted  but  a  short  time,  the 
disease  may  terminate  in  a  week,  or  it  may,  even  with  careful  treatment,  run  on  for 
months.  Where  the  cause  is  not  removable,  the  termination  of  the  disease  is  of 
course  delayed.  Keratitis  usually  begins  with  some  ciliary  irritation,  which  pre¬ 
cedes  for  some  days  the  cloudiness  of  the  cornea ;  then  the  latter  gradually  spreads, 
vessels  appear,  and  in  a  few  days  or  weeks  the  disease  reaches  its  maximum.  Here 
it  sometimes  remains  for  weeks,  while  the  symptoms  of  irritation  vary.  Finally  the 
latter  recedes,  and  the  keratitis  goes  on  to  recovery  or  becomes  chronic,  and  some¬ 
times  lasts  for  months. 


Results. — The  most  usual  termination  is  in  recovery.  A  vascular  keratitis, 
produced  by  a  temporary  cause  which  does  not  recur,  gives  hope  of  a  speedy  cure 
under  proper  treatment.  Long  existence  of  the  inflammation,  great  extent  and  a 
commencing  grayish-white  cloudiness  of  the  pari,  and  finally  difficulty  or  impos¬ 
sibility  of  removing  the  cause,  render  the  prognosis  grave,  for  then  the  epithelial 
cloudiness,  opacities,  or  pannus  often  remain.  The  arrest  of  the  process  is  generally 
first  shown  by  the  decrease  of  pain  and  photophobia,  the  exacerbations  become 
milder  or  do  not  occur,  the  tears  are  less  warm  and  abundant,  the  vessels  around  the 
cornea  more  isolated,  the  cloudiness  clears  up  from  the  edgesy towards  the  center  of 
the  portion  affected,  and  the  vessels  correspondingly  re^tfctX  The  eye  always  re¬ 
mains  quite  sensitive  for  some  time,  and  the  greatest  surgeon  and  patient  is 

required  to  prevent  relapses. 

Sometimes  at  one  part  or  other  of  the  inflamed^ybriions,  the  epithelium,  perhaps 
also  Bowman’s  membrane  and  the  subjacent  hiv&yare  destroyed,  and  an  excoriation 
of  varied  form  and  depth  remains.  Tho^VN^tion  of  the  tears,  air,  etc,,  appears 
very  great  at  such  points,  then  the  injtatibfi  of  the  deeper  vessels,  the  pain  and 
especially  the  photophobia  reach  and  n^Tmtain  a  high  grade,  till  a  layer  of  epithelium 
has  covered  the  excoriation.  Noi^unfrequently  the  inflammation  increases  and 
spreads  to  the  substance  of  the  (parenchymatous  keratitis).  Such  a  combi¬ 

nation  of  the  only  artificialb^0^rai)le  forms  of  keratitis  is  not  rare,  for  where  un¬ 
favorable  circumstances  oL4ft^patient,  or  improper  remedies,  unite  to  act  disadvan- 
tageously,  the  decease  pro  cornea  increases,  and  frequently  advances  to  abscess 
or  ulceration.  The  development  of  herpetic  eruption  also  is  not  rare,  and  occa¬ 
sionally  the  diseascjmSends  to  the  uvea,  causing  iritis. 

Treatmejifr^rhe  first  indication  is  to  look  carefully  for  foreign  bodies,  inverted 
cilia,  and  and  by  removing  the  cause  to  arrest  the  progress  of  the  disease. 

The  remaimvfe  indications  are  directed  especially  to  checking  the  intensity  of  the 
inflamw^Ajon  and  accompanying  symptoms  in  the  vascular  and  nervous  systems. 
vL>Wliei 


flien  in  the  acute  course  of  vascular  keratitis  the  inflammatory  symptoms 
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are  moderate,  as  well  as  in  cases  where  the  nervous  character  of  the  process  is 
evident  from  the  disproportionate  severity  of  photophobia  or  pain,  and  relatively 
slight  vascular  symptoms,  careful  and  antiphlogistic  regimen  and  instillations  of 
solution  of  atropine,  repeated  two  or  three  times  daily,  together  with  a  protective 
bandage,  are  most  serviceable.  Where  the  inflammation  is  more  intense,  particularly 
when  the  vascular  symptoms  are  prominent,  leeches  may  be  used ;  and  if  the  local 
temperature  is  much  increased,  cold  compresses  may  be  carefully  applied  for  short 
periods.  If  unbearable  pain  or  excessive  photophobia,  with  great  spasm  of  the  lids, 
render  a  treatment  of  symptoms  absolutely  necessary  to  counteract  general  or  local 
danger,  hypodermic  injections  of  morphia  are  better  than  the  internal  use  of  opium. 
In  cases  where  the  nervous  symptoms  have  a  particular  type,  the  use  of  quinine  and 
morphia  in  suitable  doses  is  recommended. 

In  such  cases  the  nervous  symptoms  are  often  intense,  and  readily  tempt  the  inexperienced 
practitioner  to  use  antiphlogistics,  especially  leeches.  This  should  be  carefully  avoided.  This 
treatment  is  particularly  injurious  in  debilitated  persons,  women,  and  delicate  children.  On 
account  of  its  effect  on  the  constitution,  it  not  unfrequently  increases  the  nervous  symptoms. 
Sometimes  the  result  of  treatment  does  not  appear  at  once.  The  disease  often  resists  all  reme¬ 
dies.  Then  nothing  is  so  injurious  as  the  popular  ‘‘feeling  around  in  the  medicine  chest  ”  for 
specifics.  It  increases  the  sufferings  of  the  patient  and  lessens  his  confidence  in  the  surgeon. 
We  should  make  a  careful  prognosis,  then  carefully  and  patiently  carry  out  the  treatment 
once  recognized  as  indicated. 

2.  If,  in  spite  of  the  cessation  of  the  symptoms  of  irritation,  the  clearing  up  of 
the  cornea  is  delayed,  or  if  the  keratitis  becomes  chronic,  finely-powderecl  calomel 
should  be  dusted  on  the  eye  with  a  camel’s-hair  brush.  If  this  be  followed  by 
great  irritation,  its  use  must  be  delayed  for  a  time ;  but  if  well  borne  it  may  be 
used  once  or  twice  daily,  and  after  a  time  changed  for  the  more  active  yellow  oxide 
of  mercury  salve. 

3.  In  trachomatous  keratitis  special  treatment  is  not  required.  After  subduing 
the  more  prominent  symptoms  of  irritation,  direct  treatment  of  tli^Xiclioma  by 
caustics  is  the  most  serviceable.  If  nothing  else  interferes,  the  cmi^ar  cloudiness 


disappears  under  their  use  much  sooner  than  the  trachoma  itsel 


tally,  however,  of 


trachomatous  inflammation  of  the  cornea  and  herpes,  or^kU'ctenular  keratitis,  as 


sue,  is  unnecessary  and  not  without  duliger,  while  the  simple  division  of  the  exter¬ 


nal  commissure  may  be  consider* 
which,  when  performed  in 


perfectly  safe  procedure.  It  is  an  operation 
ibove-named  class  of  cases,  has  been  found  to  be  a 


powerful  adjuvant  in  their  Crtmment,  by  at  once  lessening  the  prominent  symptoms 


2.  Herpes  of  the  Cornea  [Phlyctenular 

Keratitis]. 

Symptoms. — The  chief  characteristics  of  corneal  herpes  are  the  development  of  cir¬ 
cumscribed,  rounded  points  of  inflammation  about  the  size  of  a  poppy-seed ,  in  the  super¬ 
ficial  layers  of  the  cornea ,  and  vascular  injection  of  the  ciliary  region  of  the 
eyeball. 

1.  The  herpetic  eruption  appears  first  as  a  rounded  cloudy  nodule,  which  is  im¬ 
bedded  more  or  less  in  the  substance  of  the  cornea,  and  generally  protrudes  some- 
what  above  the  surface.  Sometimes  a  vesicle  containing  a  watery  fluid  comes  on 
the  summit  of  this  nodule.  Occasionally  this  vesicle  bursts  before  being  perceived, 
and  then  in  its  place  is  found  an  excoriation  or  a  loss  of  substance,  which  appears 
as  an  ulcer,  with  sharp  edges  and  a  fatty  or  purulent  covering.  Sometimes  no 
vesicles  are  formed.  The  nodule  quickly  becomes  cloudy- white,  or  it  throws  off  the 
epithelial  covering  and  is  replaced  by  an  ulcer,  covered  with  fat  or  pus,  of  the  size 
and  shape  of  the  original  nodule.  Sometimes  the  inflammation  proceeds,  and  the 
nodule  or  ulcer  is  surrounded  by  a  cloudy  border.  The  cloudy  mass  forming  this 
border  is  often  destroyed  and  the  ulcer  extends,  changing  its  original  form.  Not 
unfrequcntly  the  cloudiness  departs,  and  the  efflorescence  appears  as  a  round  loss  of 
substance  of  variable  depth,  with  perfectly  smooth  transparent  walls,  which  give  no 
other  evidence  of  inflammatory  alteration  than  a  so-called  “  resorption  ulcer.” 

The  vesicles  may  develop  on  any  part  of  the  cornea.  Often  only  one  is  found, 
in  other  cases  numbers.  Occasionally  they  form  groups.  At  the  limbus  conjuncti- 
valis  they  often  collect,  and  so  cover  a  greater  or  less  a*tf\fjthe  corneal  periphery. 
They  often  occur  with  herpes  conjunctiva?,  and  fon^jxmnected  groups  with  its 
eruptions.  As  the  vesicles  do  not  all  develop  at  crfS^but  one  after  the  other,  they 
may  be  found  on  the  cornea  and  conjunctiva  at  jus  stages  of  development. 

2.  Congestion  of  the  conjunctiva  and  en^gfefa  precedes  and  accompanies  the 
eruption;  this  is  generally  universal  when  rcha  munber  of  vesicles  is  large,  or  if  they 
are  scattered.  A  coarse  net- work  of  ^ssels  runs  through  the  conjunctiva,  while 
under  it,  around  the  margin  of  the  colQ)h,  may  be  seen  the  fine  rosy  net-work  of  the 
episclera.  Where  the  eruption  isjffijlit,  or  limited,  the  hypersemia  is  confined  to  the 
immediate  neighborhood  supnjj(^>y  the  ciliary  nerves  that  are  irritated ;  so  that  a 
greater  or  less  section  of  throjQlar  conjunctiva  and  episclera  is  injected.  Then  we 
find  in  the  ocular  coinwr^jva  a  more  or  less  broad  bundle  of  intensely  injected, 
variously-branched  veS^el^,  which,  proceeding  from  the  reflection  of  conjunctiva, 
advance  towards  thg^lgc  of  the  cornea,  forming  an  irregular  triangle,  one  of  whose 
sides  is  in  a  meriryfenal  direction,  and  whose  base  is  toward  the  reflection  of  the 
conjunctiva^ 4frvtfie  efflorescence  is  on  the  margin  of  the  cornea,  it  forms  the  apex 
of  the  tri^ftra  if  it  is  removed  from  it,  the  apex  appears  to  be  cut  off  at  the  limbus 
conjunctival s  ;  if  the  sides  of  the  triangle  are  imagined  as  prolonged  they  meet  in 
the  efflTV^cence. 

JSr  vascular  injection  is  the  objective  expression  for  the  state  of  irritation 
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produced  in  the  parts  surrounding  the  herpetically  affected  nerve-twig.  In  the 
non- vascular  cornea,  this  irritation  cannot  be  visibly  expressed ;  hence  in  efflores¬ 
cences  which'  are  seated  on  the  cornea  at  a  distance  from  the  limbus  conjunctivalis, 
the  bundle  of  vessels  appears  broken  off.  The  irritation  increases  occasionally, 
however,  to  inflammation  and  to  change  of  tissue  in  the  conjunctiva,  episclera,  and 
cornea.  Then  the  symptoms  of  vascular  keratitis  appear.  That  part  of  the  cornea 
which  separates  the  efflorescence  from  the  cut-off  end  of  the  bundle  of  vessels 
becomes  cloudy,  and  vessels  soon  develop  on  it.  These  unite  with  those  of  the 
hypersemic  conjunctiva.  The  vessels  of  the  latter  thus  reach  the  efflorescence, 
which  now  forms  the  apex  of  the  completed  triangle.  The  corneal  part  of  the  latter 
is  called  the  “ herpetic  bridge ”  ( die  herpetische  Brit  dee). 

Where  several  efflorescences  are  developed  close  together,  the  bundles  of  vessels  intermingle 
as  well  in  the  conjunctiva  as  in  the  cornea,  and  so  destroy  the  typical  form.  Still  it  does  occur 
that  several  efflorescences  are  scattered  around,  and  yet  each  is  connected  with  an  independent 
bundle  of  vessels. 

Not  unfrequently  vascular  keratitis  is  developed  first,  it  extends  more  or  less,  and  subse¬ 
quently  the  efflorescences  appear  within  or  outside  of  the  inflamed  part.  Then,  naturally,  the 
bundle  of  vessels  is  completely  lost  in  the  universal  hyperaemia.  The  same  thing,  of  course, 
happens  when  herpes  of  the  conjunctiva  occurs  during  a  conjunctivitis,  and  the  diagnosis  is  made 
entirely  from  the  existence  of  the  peculiar  efflorescence. 

3.  As  a  rule,  the  disease  begins  with  burning  pain  in  the  eye,  and  photophobia 
with  its  accompaniments,  laclirymation  and  spasm  of  the  lids.  During  the  course  of 
the  disease  the  degree  of  pain  and  photophobia  varies  greatly,  being  sometimes 
insignificant,  and  again  almost  unbearable,  and  predominating  over  the  other 
symptoms. 

4.  Vision  is  impaired  by  the  laclirymation,  and  subsequently  by  catarrhal 

secretion,  but  it  is  especially  affected  when  part  of  the  pupil  is  covered  by  the 
efflorescence.  \ 

Causes. — Herpes  of  the  cornea  is  not  unfrequently  seen  as  one  ^VhJ  symptoms 
of  an  eruption  occurring  in  the  region  of  the  distribution  of.  trifacial  (fifth) 
nerve.  Such  a  zoster  may  extend  over  the  integument  suppli(ckoy  all  three  chief 
branches  ( Singer ),  or  over  that  supplied  by  two  (Be  Hcien))*^) nay  be  even  confined 
to  one  branch.  According  to  experience  and  the  cpmE^  of  the  oculo-papillary 
branches  of  the  sympathetic  fibers,  the  eye  is  only  inyol^ea  when  the  belt  of  erup¬ 
tion  occurs  in  the  region  supplied  by  the  naso-cilianLiierves,  and  thus  extends  to  the 
tip  of  the  nose  (Hutchinson).  But  even  in  the  latte?  case  the  eye  may  not  be  affected 
[Hutchinson,  Steffan),  and  on  the  other  han  d<2i>  may  be  involved  in  herpes  zoster, 
affecting  the  frontal  and  lachrymal  ner Yw$(J^ioman,  Hebra ,  Horner).  Cases  even 
occur  where  the  ciliary  region  is  severcl^Jmicked,  and  where  there  are  only  isolated 
groups  of  the  characteristic  effioreeec^^s  on  the  lids  and  the  adjacent  parts  of  the 
facial  integument. 

Some  refer  trifacial  zoster  t<>«^tfS!in  diseases  of  the  Gasserian  ganglion,  founding  this  view 
on  certain  cases  in  which  the^sNpiion  is  connected  with  inflammatory  swelling  of  the  sympa¬ 
thetic  spinal  ganglion  (ttfisS&prung,  Charcot,  Cotarcl),  while  others  consider  the  starting- 
point  of  the  disease  to  b^vthe  sympathetic  nerve-centers  (Steffcin).  Pathological  investiga¬ 
tions  show  that  the  proximate  cause  may  be  affections  of  individual  nerve-twigs  ( Danielson , 
Esmarch),  and  e^iV^peripheral  terminal  twigs  ( Iwanoff ),  provided  they  have  sympathetic 


tubes;  then  ii 


possible,  of  course,  that  the  inflammatory  changes  may  be  secondary.  At 
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any  rate  it  is  a  very  important  fact  that  individual  herpetic  groups  have  been  observed  at  the 
same  time  in  nerve  tracts  widely  separated  from  each  other  (Niemetschek).  These  can  only 
with  difficulty  be  explained,  unless  we  suppose  that  they  were  scattered  collections  of  the  fun¬ 
damental  disease. 

The  affection  of  the  eye  is  usually  seen  some  days  after  the  beginning  of  the 
eruption.  In  some  of  the  cases  it  manifests  itself  by  lachrymation,  great  cliemosis 
of  the  lids  and  conjunctiva,  photophobia,  and  severe  pain.  Subsequently  a  slight 
opacity  of  the  cornea  and  iritis  not  unfrequently  occur.  The  latter  may  go  on  to 
irido-choroiditis  and  lead  to  loss  of  the  eye  {Hutchinson).  In  such  cases  the  eye 
behaves  in  a  manner  quite  analogous  to  the  inflamed  and  infiltrated  integuments 
■which  connect  the  efflorescences  of  a  zoster  on  the  back  and  chest.  Isolated  phlyc¬ 
tenulae  {Johnen)  have  been  seen  on  the  cornea,  but  rarely  in  their  primary 
form,  they  having  usually  cast  off  their  epithelium  and  resemble  minute  ulcera¬ 
tions,  or  they  even  run  together  and  form  large  ulcers.  Some  authors  compare 
these  “  small  deliquescing  spots  or  ulcers  ”  to  those  which  occur  after  measles  (Bow¬ 
man).  In  one  case  a  small  nodule  of  exudation  formed  on  the  pupillary  margin  of 
the  inflamed  iris  (Hutchinson). 

Although  the  nosological  connection  between  herpes  of  the  cornea  and  of  the  various  forms 
of  zoster  has  been  known  for  a  long  time,  the  observation  of  several  cases  of  trifacial  zoster 
has  contributed  to  the  proper  appreciation  of  that  common  disease,  and  yet  so  variously  named, 
— herpes  of  the  cornea  and  conjunctiva. 

More  attention  has  been  given  trifacial  zoster,  and  the  ophthalmia  connected 
with  it,  since  the  publication  of  Hutchinson’s  cases.  This  author  gives  the  name  of 
“  herpes  ophthalmicus  ”  to  the  disease. 

Since  then  there  have  been  a  number  of  cases  published  ( Hutchinson ,  Bowman ,  Stcffan , 
Jeffries,  Johnen).  It  is  seen  from  these  cases  that  severe  pain  in  the  region  of  the  affected  twig 
of  the  trifacial  usually  precedes  the  attack  of  herpes  ophthalmicus.  These  last,  with  slight  inter¬ 
missions,  during  the  whole  course  of  the  disease.  For  weeks  after  the  eruption  on  the  skin 
has  healed,  this  pain  may  remain  with  a  loss  of  sensibility  of  thn«^-ts.  This  pain  is  so  severe 
that  surgeons  have  felt  obliged  to  divide  the  affected  nerve,  bu^&yslfar  with  only  a  temporary 
benefit  (Bowman).  Sometimes  there  is  no  pain,  and  merelv^fnmg  sensations  and  loss  of  sen¬ 
sation.  The  eruption  occurs  some  days  after  the  outbr^jQfcf:  the  affection.  The  skin  and  the 
connective  tissue  beneath  are  infiltrated,  with  great  kyvfcrmmia  and  elevation  of  temperature. 
The  condition  thus  resembles  erysipelas,  and  coul^^S'  mistaken  for  this,  if  it  were  not  for 
the  slightness  or  absence  of  the  constitutiona^ynraJoms,  the  sharp  boundary-line  of  the  erup¬ 
tion  on  the  middle  of  the  face  and  the  usual  fogjlataon  of  the  swelling  to  the  part  supplied  by 
one  of  the  trunks  of  the  fifth  pair,  as  welfos  the  peculiar  appearance  of  the  efflorescence. 

These  cases  are  not  as  numerous)*  however,  as  those  in  which  herpes  of  the  cornea 
appears  independently.  The  L^^clisease  is  one  of  the  most  common  of  affections 
of  the  eye.  \\0  ^ 

Injurious  influences  fiWQ.  without,  whether  mechanical,  chemical,  or  physical, 
which  irritate  the  CTTiitw  nerves,  may  cause  herpetic  disease.  It  frequently 
occurs  secondarily^  Occasionally  irritation  of  other  branches  of  the  fifth  pair 
affects  the  ciliaj^jJcrves,  and  causes  herpes  of  the  conjunctiva  and  cornea.  In 
this  way  may /b^Jkplai ned  its  frequent  occurrence  in  eczema,  impetigo,  etc.,  of  the 
cheeks  anjNj^al  mucous  membrane,  a  combination  called  by  old  authors  ophthal¬ 
mia  psorulsfc,  impetiginosa ,  serpiginosa.  Thus  also  may  be  partly  explained  the 
frequ^J^ippearance  of  herpes  in  the  course  of  different  forms  of  conjunctivitis,  such 
aswcatarrnal  and  trachomatous  inflammations  of  the  conjunctiva. 
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As  it  is  not  easy  to  escape  the  varied  causes  of  herpes,  it  is  not  strange  that 
every  age  and  all  stations  of  life  in  every  climate  are  liable  to  it.  Still,  it  is  more 
frequent  in  certain  classes  where  the  exciting  causes  are  more  numerous. 

A  predisposition  to  herpes  cannot  be  denied.  Generally  persons  of  very  irrita¬ 
ble,  nervous  temperaments  suffer  most  from  it.  It  appears  most  frequently  among 
children  of  so-called  scrofulous  constitution.  During  youth  and  adult  age  it  is  found 
among  weak  and  ill-nourished  persons,  or  those  reduced  by  disease.  It  is  found  so 
often  in  the  desquamative  stage  of  measles,'  small-pox,  and  scarlet  fever,  that  it  has 
been  named  ophthalmia  morbillosa,  variolosa,  scarlatinosa. 

Course. — The  herpetic  process  is  typical.  It  begins  with  burning,  piercing  pain 
and  photophobia;  soon  the  characteristic  vascular  injection  of  the  conjunctiva 
appears,  and  after  a  day  or  two  the  herpetic  nodules  may  be  seen,  and  during  the 
succeeding  few  days  they  increase  in  size.  Meantime  the  symptoms  of  vascular  and 
nervous  irritation  recede  ;  but  the  changes  that  the  cornea  has  undergone  during  the 
inflammation  do  not  generally  disappear  for  weeks  or  months.  But  this  course  is 
rarely  seen ;  it  happens  only  in  those  cases  where  the  disease  was  produced  by  some 
external  cause,  and  when  the  patient  is  living  under  circumstances  favorable  to  the 
cure. 

The  inclination  to  renewred  attacks  which  is  peculiar  to  herpes  manifests  itself 
here  also.  As  one  efflorescence  finishes  the  typical  course,  another  comes  on,  and 
one  crop  of  vesicles  following  another,  the  pain  and  photophobia  continue,  and  the 
disease  runs  on  for  weeks.  Of  course  the  long  continuance  of  the  disease  influences 
the  general  health,  especially  when  the  surgeon  helps  to  undermine  the  constitution 
by  antiplilogistics,  low  diet,  narcotics,  etc.  Remarkable  paleness,  flabbiness,  softness 
of  the  muscles,  increased  irritability  of  the  nervous  system — in  fine,  a  state  corre¬ 
sponding  to  the  so-called  “  scrofulous  ”  is  the  result.  Swelling  of  the  cervical  glands 
also  often  occurs  to  complete  the  picture  of  scrofula. 

Such  appearances  have  led  the  ophthalmic  surgeon  to  impute  to  herpes  a  scu^feapus  basis,  and 
where  it  occurred  in  apparently  healthy  persons,  to  assert  that  there  was  aHJgmvscrofula.  In 
accordance  with  the  above,  scrofula  is  not  unfrequently  the  result  of^a^lbcedent  herpes,  in¬ 
stead  of  the  latter  being  the  localization  of  a  blood-disease.  As  regards^n^Swelling  of  the  glands, 
it  may  be  stated  that  they  are  most  frequently  caused  by  herpesM/TEjpbt  by  a  scrofulous  aftec- 
|  tion  of  the  blood ;  for  they  appear  in  the  strongest  and  most*2Njust  individuals  during  the 
|  course  of  the  herpes,  especially  when  it  is  accompanied  bw^TMrad  nervous  or  vascular  irrita¬ 
tion.  They  have  the  same  relation  to  disease  of  the  eyeih^gjlelling  of  the  axillary  glands  has 
to  paronychia. 

In  children  of  so-called  scrofulous  hal^  herpes  cornese  takes  on  a  peculiar 
course ;  commencing  with  excessive  photjQkobia,  which,  with  slight  intermissions, 
continues  days,  weeks,  or  months,  antNAQi  c  c  omp  any  in  g  spasm  renders  examination 
of  the  eye  very  difficult.  If  the  forcibly  opened,  a  very  disproportionately 

slight  injection  of  the  vessels  is  fcu^cl.  Only  a  delicate  rosy  ring  shows  itself  around 
the  cornea  in  the  episcleral 4t^ue.  Frequently  the  efflorescences  cannot  be  discov¬ 
ered  on  account  of  the  oupS^mon  made  by  the  patient.  Then  photophobia  is  the 
only  perceptible  cliscas^vm  this  was  described  by  older  writers  as  u  scrofulous  ’ 
photophobia.”  Oi^^S^Ve  careful  examination,  however,  efflorescences  will  almost 


always  be  found. 

Sometimes  cat*ej  occur  in  which  the  photophobia  exists  a  long  time  without  the  efflorescen¬ 
ces  appeariiT^S^nd  in  which  they  only  reappear  at  long  intervals,  so  that  even  at  repeated 
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examinations  the  characteristic  alterations  of  the  cornea  are  absent.  They  are,  however,  rarely 
permanently  absent.  They  appear  sooner  or  later,  and  then  the  hyperaemia  and  swelling  of  the 
conjunctiva  and  episclera  usually  reach  a  high  grade  temporarily,  even  the  lids  and  surround¬ 
ing  parts  often  participating.  In  extreme  cases  the  symptoms  are  similar  to  those  of  blennor- 
rhcea. 

The  secretions  flowing  from  the  eyes  and  nose  often  excoriate  the  parts  with 
which  they  come  in  contact,  and  cause  pustular  eruptions.  The  ophthalmia 
tarsi,  impetigo  and  eczema  of  the  lids  and  cheeks,  and  of  the  nares  and  lips,  are 
often  developed  during  a  herpes  of  the  cornea,  especially  when  this  is  accompanied 
by  severe  photophobia  and  lachrymation. 

In  eczema  of  the  nares,  the  intimate  connection  between  the  ciliary  nerves  and  those  of  the 
Schneiderian  mucous  membrane  is  of  etiological  importance,  and  shows  itself  by  tlie  itching 
in  the  nose,  and  consequent  sneezing,  which  accompanies  irritation  of  the  ciliary  nerves.  In¬ 
deed,  in  dirty  patients,  who  constantly  rub  their  eyes  with  soiled  hands  or  rags,  such  a  change 
of  symptoms  is  often  observed. 

Finally  we  must  mention  the  so-called  ‘'scrofulous  vascular  band”  as  a  rather  peculiar 
variety,  which  greatly  reminds  us  of  the  serpiginous  course  of  some  of  the  exanthemata.  A 
nodule  comes  on  some  point  of  the  corneal  border,  and  before  it  has  run  its  course,  another 
comes  at  its  edge;  then  while  the  preceding  one  goes  on  in  its  changes,  a  third,  fourth,  etc., 
occur,  and  this  process  continues  for  months,  and  results  in  a  grayish  or  yellowish-white  cica¬ 
trix,  stretching  out  on  the  surface  of  the  cornea,  and  showing  a  fresh  efflorescence  at  its  ex¬ 
tremity.  The  hyperaemia  and  swelling  of  the  conjunctiva  and  episclera,  as  well  as  the  pain 
and  photophobia,  meanwhile  continue  unchanged. 


Results, — 1.  The  disease  often  terminates  in  perfect  recovery.  This  generally 
occurs  in  very  superficial  efflorescences  of  slight  extent.  They  often  simply  recede 
either  quickly,  before  all  the  symptoms  of  irritation  are  gone,  or  slowly — that  is,  in 
the  course  of  weeks  or  months.  In  other  cases  the  superficial  nodule  softens  and 
disintegrates.  The  excoriations  or  ulcerations  then  formed  fill  up  with  transparent 
cornea,  are  covered  by  pellucid  epithelium,  and  all  traces  of  the  efflorescences  are  ob¬ 
literated  ;  but  sometimes  the  newly-formed  tissue  is  cloucV^And  only  subsequently 
becomes  transparent. 

2.  Deeper  and  more  extensive  nodules  have  a  lesroworable  course ;  they  rarely 
disappear  entirely.  They  usually  result  in  ulcei^Vhich  fill  up  with  transparent 
corneal  tissue,  but  are  covered  by  cloudy  epithta^rfi,  which  remains  opaque  for  a 
long  time,  perhaps  always,  forming  an  epiH^NJL  opacity.  In  other  cases  the  re¬ 
generation  is  slow,  the  filling  up  of  the^caVty  requires  weeks  or  even  months,  dur¬ 
ing  which  the  eye  remains  very  sensiti^5Hid  inclined  to  irritation ;  the  exfoliation 
becomes  a  simple  facette,  a  plane  auVce,  and  finally  either  a  herpetic  epithelial 
opacity,  which  subsequently  cloe&^m#  always  completely  disappear,  or  else  on  the 
site  of  the  facette  a  thick  elrfWHftss  occurs,  presenting  a  tendinous  appearance. 
But  not  unfrequently  suclvS^ncities  form  quickly  by  the  ulcer  filling  up  with  a 
cloudy  mass,  which  be<^fflies*permanent.  These  spots  correspond  in  form  and  size  to 
the  previously  existing' V^Aules,  but  are  thinner,  as  some  transparent  corneal  tissue 
always  forms  on  ™jJfloor  of  the  ulcer.  They  are  usually  surrounded  by  a  dim, 
cloudy  border.  (Q 

3.  The  down  of  herpetic  nodules  is  occasionally  the  cause  of  perfora¬ 

tion  of  tlik^qhiea.  Sometimes  this  occurs  very  quickly,  a  few  hours  sufficing  for 
the  formation  and  destruction  of  the  nodules.  But  usually  the  course  is  slower,  the 
nodift^xwting  for  several  days  before  perforation  occurs. 

A,  More  frequently  the  perforation  is  only  a  secondary  effect  of  herpes.  The 
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cornea  becomes  inflamed  around  the  disintegrating  nodule,  and  an  ulcer  forms  on 
the  base  of  the  herpetic  eruption  ;  this  runs  exactly  the  same  course  as  a  primary 
ulcer,  and  has  the  same  results,  among  them  perforation,  which  will  be  a  subject 
of  future  remark. 

5.  The  elements  forming  the  herpetic  nodule  can  have  progressive  as  well  as 
retrogressive  action ;  they  sometimes  form  cartilaginous  or  chalky  masses,  that  last 
through  life. 

6.  In  the  same  way  the  products  of  the  accompanying  vascular  keratitis  are 
sometimes  permanent.  After  disappearance  of  the  symptoms  of  irritation,  the  her¬ 
petic  bridge  leaves  after  it  an  epithelial  or  panniform  opacity,  or  even  a  tendinous 
neoplasia  corresponding  to  it  in  form  and  extent.  If  the  congested  part  of  the 
conjunctiva  becomes  hypertrophied,  pterygium  is  started,  and  consequently  this  is 
one  of  the  results  of  herpes  corneae. 

7.  After  frequent  relapses,  herpetic  pannus  occasionally  appears.  This  will  be 
spoken  of  under  conjunctival  herpes. 

8.  Finally,  it  must  be  observed  that  the  herpetic  process  does  not  always  exist 
pure  and  unmixed.  It  sometimes  occurs  secondarily  in  the  course  of  a  vascular 
keratitis,  but  on  the  other  hand  it  often  spreads  and  becomes  complicated  with  the 
latter,  which  modifies  its  course.  The  combination  of  corneal  herpes  and  iritis  is 
particularly  important ;  it  occurs  particularly  as  a  result  of  inappropriate  treatment 
or  bad  circumstances  of  the  patient.  In  obstinate  herpes,  however,  a  catarrh  or 
true  trachoma  of  the  conjunctiva  is  more  generally  developed.  The  hypersemic  and 
cedematous  conjunctiva  become  relaxed  and  spongy,  and  that  covering  the  tarsal 
cartilages  becomes  rough  and  velvety.  Great  lachrymation  and  secretion  of  catarrhal 
mucus  occurs,  and  subsequently  characteristic  granulations  appear.  Once  so  far 
advanced,  the  disease  recedes  with  difficulty.  Its  disappearance  is  gradual,  and  is 
marked  by  more  or  less  decided  exacerbations,  in  which  at  one  time  the  vascular, 
at  another  the  nervous  symptoms  predominate,  according  as  the  conjunctivitis  or 
herpes  has  the  upper  hand  in  the  relapse.  Thus  we  see  that  the  tnmiffrraitous  com¬ 
plication  causes  the  continuance  of  herpes,  and  hence  in  prolon£^J>tferpes  corneae 
we  should  always  carefully  examine  the  conjunctiva  by  evertingfhjfe  lids. 

9.  Amblyopia  from  non-use  of  the  eye,  and  strabismipvfcre  to  be  feared  as 
secondary  results  of  herpes  corneae,  especially  in  childrerOv"^ 

Treatment. — The  treatment  of  corneal  herpes  is  {lnrt)sV  exactly  the  same  as  that 
applicable  to  vascular  keratitis.  The  application  $^a  protective  bandage  and  the 
once  or  twice  daily  dusting  in  of  calomel,  or  thdQenciling  on  the  conjunctiva  of 
the  ointment  of  the  yellow  oxide  of  mercury,  ^j'ccommendcd  as  a  kind  of  specific 
in  herpes  of  the  cornea.  The  good  effectsjJiXhis  treatment  can  not  be  denied,  yet 
the  use  of  these  irritants  is  only  applics^K-Aiien  the  vascular  and  nervous  irritation 
have  subsided,  and  the  inflammation  (ujjrreached  its  maximum,  and  when  atropine 
j  is  able  to  fully  dilate  the  pupil.  yh^se  irritants  are  particularly  useful  in  removing 
superficial  opacities  of  the  coi’qg^  left  behind  after  the  herpes  has  run  its  course ; 
on  the  other  hand  they  arc^Sjurious  as  long  as  the  process  is  acute,  and  has  a 
sthenic  character.  They  efflSimly  then  often  increase  the  irritation.  These  remedies 
are  injurious  as  long  presence  of  inflammatory  irritation  is  evinced  by  arterial 

I  hyperhemia  and  local  elevation  of  temperature. 

2.  In  the  ti^rtm^nt  of  the  herpes  of  the  cornea,  it  is  of  great  importance  to 
I  guard  agains  matous  and  impetiginous  eruptions  of  the  eyelids,  cheeks,  nos- 


66 


HERPES  OF  THE  CORNEA — TREATMENT. 


tills  and  lips  (tliey  usually  occur  on  children  and  thin-skinned  persons),  for  they 
favor  relapses,  thus  rendering  the  disease  very  tedious. 

Perfect  cleanliness  is  necessary  for  this  purpose,  and  the  best  way  of  insuring  this 
is  the  “  protective  bandage,”  which  keeps  oft  injurious  influences,  and  prevents 
rubbing,  etc.,  wliile  the  cliarpie  absorbs  the  tears,  etc.  It  should  be  changed  twice 
daily,  and  before  reapplication  the  parts  should  be  bathed  with  water.  If  any  ex¬ 
coriations  exist,  lard,  simple  cerate,  cod-liver  oil,  or  glycerine-cream  may  be  applied 
to  them.  When  the  interior  nares  and  lips  are  affected,  they  are  to  be  smeared  with 
the  salve,  as  they  cannot  always  be  protected  by  the  bandage.  If  the  irritation  of 
the  Schneiderian  membrane  extends  far  into  the  nose,  it  may  be  advisable  to  pass 
in  wads  of  charpie  smeared  with  fat,  and  to  change  them  frequently  during  the  day. 

Quite  recently  Labarraque’s  or  Javalle’s  solution,  or  a  solution  of  soda  saturated 
with  chlorine,  have  been  strongly  recommended  for  this  purpose  (Liebreich). 

If  the  eruption  has  already  occurred,  these  means  do  not  suffice  to  remove  it 
quickly.  In  such  cases,  after  proper  cleansing,  the  affected  part  must  be  carefully 
examined ;  if  there  are  any  crusts  present,  they  must  be  removed  by  fomentations 
with  warm  water  or  milk  ;  if  the  surface  under  them  is  much  inflamed,  it  is  well  to 
make  cold  applications,  provided  they  can  be  easily  used.  When  the  symptoms  of 
irritation  have  somewhat  receded,  direct  remedies  may  be  used.  These  are  solutions 
of  nitrate  of  silver  gr.  v.  to  x.,  sulphate  of  zinc,  gr.  v.,  corrosive  sublimate,  gr.  j., 
to  the  ounce  of  distilled  water ;  salve  of  flowers  of  zinc,  half  a  drachm,  or  iodine 
of  sulphur,  one  drachm  to  the  ounce  of  simple  cerate,  cod-liver  oil,  etc.  After  pre¬ 
viously  cleansing  the  eye,  the  solutions  may  be  applied  either  on  a  camel’ s-hair  brush, 
or  on  charpie  moistened  with  them  and  placed  over  the  eye,  a  flannel  bandage  being 
applied  over  it.  The  salves  may  be  simply  smeared  in,  starch  or  lycopodium  dusted 
on,  and  the  bandage  then  applied.  The  cod-liver  oil  is  best  applied  on  a  piece  of 
flannel  soaked  in  it,  laid  over  the  affected  part,  and  there  retained  by  an  ordinary 
bandage.  In  any  case,  these  remedies  must  be  applied  frequently  during  the  day, 
and  the  parts  must  be  cleansed  well  before  each  applicati^\  Internal  remedies  are 
of  no  service  against  these  eruptions. 

8.  The  frequent  complications  of  herpes  with  and  trachoma  of  the  con¬ 

junctiva  are  just  as  important  in  regard  to  treating,;  for  great  catarrhal  secretion, 
and  particularly  trachoma,  very  decidedly  £&^faindicate  the  use  of  the  pro¬ 
tective  bandage,  and  its  application  may  e'tf£TNSdlse  an  increase  of  the  disease.  Hence 
it  must  be  confined  to  those  cases  and  siagbe-where  the  nervous  symptoms  require  it. 
Otherwise  it  is  better  in  the  more  stlnaTKScases  to  content  ourselves  with  antiphlo¬ 
gistic  regimen  and  dropping  in  aL  atfojnne  solutions,  until  the  subsidence  of  the 
severe  vascular  irritation  permit, y^fftruse  of  the  yellow  mercurial  salve.  When  the 
herpetic  process  is  arrested. ^vyi^e  is  reason  to  suppose  that  catarrh  or  trachoma 
cause  relapses,  we  should  p^^il  the  conjunctiva  with  a  solution  of  nitrate  of  silver. 

4.  Further  therapc/Tfic^ndications  arise  from  the  changes  which  occur  in  the 
course  of  the  disease,  ^Pnese  indications  aim  at  aborting  the  unfortunate  results  of 
the  changes,  or  atN&St  reducing  their  amount  as  much  as  possible. 

As  above  ipqrf&i^Jfed,  the  alterations  in  question  do  not  depend  directly  on  the  herpes  proper, 
but  on  the  q^jA^by  and  quality  of  the  new  elements,  their  more  or  less  rapid  development,  etc., 
and  are  anS^&us  to  the  varied  metamorphoses  of  the  products  of  other  forms  of  keratitis, 
Hence  yjVre  is  no  necessity  of  particularly  mentioning  the  practice  to  be  followed,  as  it  is  the 
sam^^jnjbhe  other  forms. 


o: 
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After  the  inflammatory  process  has  terminated,  it  is  most  important,  especially 
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in  children,  to  find  how  far  each  eye  has  preserved  its  functional  power,  and  how  it 
acts  with  the  other  eye  in  binocular  vision.  If  the  eyes  are  not  perfect,  means  should 
he  immediately  used  to  ward  off  amblyopia  and  strabismus;  as  will  be  explained 
under  these  diseases. 

6.  In  cases  showing  the  action  of  a  predisposition,  especially  in  children  of  the 
so-called  scrofulous  habit,  besides  the  local  treatment,  we  are  generally  obliged  to 
use  constitutional  remedies  to  prevent  relapses. 

The  object  of  the  constitutional  treatment  is  to  increase  the  nutrition  of  the  whole 
body.  At  the  same  time  particular  attention  must  be  paid  to  the  nervous  symptoms, 
and  attempts  made  to  diminish  them  by  invigorating  the  patient.  For  this  purpose 
cold  baths,  or  still  better,  sea-baths,  may  be  recommended ;  when  these  cannot  be 
used,  on  account  of  the  condition  of  the  patient,  or  the  time  of  year,  they  may  be 
replaced  by  shower-baths,  or  by  rubbing  the  body  with  a  sponge  wet  with  cold 
water.  In  bathing  great  attention  must  be  paid  to  the  weather.  If  the  patient 
cannot  stand  cold  baths,  it  will  be  well  to  begin  with  warm  water,  and  use  cold  by 
degrees.  Morning  is  the  best  time  for  bathing,  and  sometimes  it  is  well  for  the 
patient  to  lie  down  for  a  few  minutes  after  the  bath. 

Those  wishing  to  use  therapeutic  remedies  may  add  decoctions  of  oak  or  willow- 
bark,  or  walnut  leaves  to  the  baths ;  where  there  is  great  paleness,  tartrate  of  non 
may  also  be  used  in  them. 

Authorities.— Stellwag,  Ammons  Zeitschrift  f.  Ophth.  IX.  S.  510;  Ophth.  I.  S.  94. — Hil- 
termann ,  Zeitschrift  f.  wissenschaft.  Therapie  IV.  1.  S.  50. — Blodig ,  Zeitschrift  der  Wiener 
Aertzte,  1860,  S.  728. — Ilamer ,  Entwurf  einanat.  Begriindg.,  Prag,  1847,  S.  88;  klin.  Vortriige, 
Prag,  1860,  S.  147 .—Liebreich,  klin.  Monatbl.  1864,  S.  393.-  Graefe,  A.  f.  O.  VI.  2.  S.  130 ;  X.  2, 
202. — Singer ,  according  to  Jeffries,  Transact,  of  the  Amer.  Ophth.  Soc.  1869,  S.  86,  75,  90. — He 
Haen  u.  A.  according  to  Steffan,  klin.  Erfahrungen,  S.  25. — Hutchinson ,  Ophth.  Hosp.  Hep. 
V.  S.  191 ;  VI.  S.  181,  182,  263;  Steffan,  klin.  Monatbl.  1868,  S.  30,  369.—  Steffan,  kl.  Monatbl. 
1868,  S.  366 ;  klin.  Erfahrungen,  S.  26,  29,  43. — Bowman ,  Ophth.  Hosp.  Ren  VI.  S.  1.  Fall. 
8 ;  V.  P.  1 ;  from  Jeffries,  1.  c.  S.  85,  87. — Hebra ,  according  to  Steffan,  kl.  ErfkArungen,  S.  38, 
40. — Charcot,  Cotar  d,  Centralbl.  1866,  S.  360. — Banielsen,  JEsmarch,  accJl^gng^to  Steffan,  kl. 
Erfahrungen,  S.  37,  38. — Iwanoff,  unpublished  drawings. — NicmtschekXgfa,g.  Vierteljahrschr. 
101.  Bd.  S.  78.  Johnen ,  Deutsche  Klinik,  1868,  S.  288. — rageiistccIietfSi^Mon&thl.  1868,  S.  371. 


3.  Keratitis  Punctata  —  Hydromeningitis. 

Symptoms. — This  affection  is  characterized  by  the  occurrence  of  groups  of  small 
round  gray  spots  in  the  different  layers  of  the  regularly-clouded  gelatinous-looking  cor¬ 
neal  substance  and  on  the  free  surface  of  DescemeVs  membrane . 


The  cornea  appears  partly  or  totally  dull-grayish,  with  a  tendency  to  a  yellowish 
or  greenish  hue.  The  surface  loses  its  natural  polish ;  when  the  light  falls  on  it  in 
certain  directions,  it  has  an  opalescent  hue,  like  the  play  of  color  in  an  old  window- 
pane.  When  closely  examined,  the  epithelium  looks  rough,  full  of  small  holes,  as 
if  it  had  been  stuck  with  needles ;  small,  round  dull-gray  spots,  bordering  on  yellow, 
or  even  brown,  about  the  size  of  a  hemp-seed,  also  appear,  which  seem  sometimes 
to  be  near  each  other  in  the  same  layer,  sometimes  at  different  depths ;  in  the  latter 
case  they  appear  to  overlap  each  other,  and  hence,  to  the  naked  eye,  they  seem  to 
run  together.  They  are  more  commonly  found  in  the  posterior  laminae  of  the  cor¬ 
nea,  and  on  the  free  wall  of  the  aqueous  capsule,  where  they  readily  change  to 
extensive  cloudy  opacities ;  though  sometimes  they  appear  just  under  Bowman’s 
membrane.  They  are  usually  in  the  lower  half  of  the  cornea. 


It  is  doubtful  whether  the  points  observed  on  the  posterior  wall  of  Bescemefs  membrane,  and 
occasionally  projecting  into  the  anterior  chamber,  and  which  belong  to  the  picture  of  hydro¬ 
meningitis  or  keratitis  postica,  are  the  same  as  those  groups  of  nodules  which  develop  in  the 
various  layers  of  the  cornea  itself,  and  are  characteristic  of  keratitis  punctata,  and  if  they  are  to  be 
considered  as  different  localizations  of  the  same  process.  Both  forms  are  separately  observed ; 
still  the  frequency  of  then-  occurrence  together,  as  well  as  the  great  similarity  of  the  two  in  all 
points,  renders  a  distinction  between  them  difficult  and  practically  useless,  before  we  have  a 
more  perfect  insight  into  the  processes  causing  them. 

The  symptoms  of  congestion  are  usually  slight,  and^e  generally  limited  to  a 
small  circle  of  injected  vessels  in  the  anterior  zone  of  ttV^piscleral  tissue.  Pain  and 
photophobia  are  often  absent ;  but  there  is  almosjQaways  marked  disturbance  of 
vision.  This  depends  partly  on  the  cloudiness  cornea,  but  partly  also  on  the 

accompanying  intra-ocular  trouble.  fjX 

Keratitis  punctata  is  rarely  an  independent  disease ;  it  usually  appears  as  one 
symptom  of  an  inflammatory  process  ^^ecting  the  deeper  parts  of  the  eyeball. 
Irido-choroiditis  is  its  chief  companiq^especially  the  form  that  is  chronic,  and  often 
leads  to  atrophy.  Hence,  cloudi^e^  m  the  aqueous  and  vitreous,  deposits  on  the 
anterior  capsule,  and  posteri^v££feSnia  are  such  frequent  occurrences  that  they  are 
often  considered  as  symptortfTyfc  of  keratitis  punctata  and  liydromeningitis. 

Causes. — Inasmuch  ^j}ie  disease  in  question  is  usually  only  a  secondary  or 
accompanying  affecfi^jkits  etiology  corresponds  for  the  most  part  with  that  of  the 
original  complaint^vSml,  disposing  causes  for  the  punctate  exudation  have  been 
sought  in  certa^vTyscrasia,  especially  in  constitutional,  developed,  or  hereditary 
syphilis  in  chlorosis,  and  anaemia  as  well  as  in  scrofula.  It  is  also  said 

that  women  aks  more  disposed  to  keratitis  punctata  and  liydromeningitis  than  men 
are,  a«<jN}n^t  children  are  the  least  liable  to  the  disease  ( Hasner ). 


jO/Ourse 


and  Result s. — The  course  is  almost  always  very  chronic ;  occasionally 
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weeks  and  months  pass  without  decided  changes  being  observed  in  the  cornea. 
Sometimes  at  irregular  intervals  an  increase  or  a  partial  resorption  of  the  exuda¬ 
tion  occurs.  The  disease  has  also  been  known  to  disappear  entirely.  The  deposits 
on  the  posterior  surface  of  Descemet’s  membrane  are  said  to  absorb  with  particular 
rapidity,  when  the  original  disease  has  been  overcome.  On  the  contrary,  the  spot¬ 
like  deposits  in  the  deeper  layers  of  the  cornea  propria  are  apt  to  be  permanent. 
Lastly,  the  prognosis  is  greatly  affected  by  the  amount  of  disease  of  the  deeper 
structures  of  the  eye,  and  this  usually  renders  it  very  grave. 

The  Treatment  is  to  be  mostly  directed  to  the  general  disease  of  the  eye,  and 
any  existing  dyscrasia.  Special  treatment  is  hardly  suited  for  keratitis  punctata 
and  hydromeningitis.  But  atropine  is  said  to  be  useful,  and,  where  there  is  at  the 
same  time  turbidity  of  the  aqueous,  paracentesis  corneas  is  highly  spoken  of,  as  it 
favors  the  throwing  off  of  the  exudation  from  the  posterior  wall  of  Descemet’s 
membrane  {Hasner.) 

Authorities. — Hutchinson ,  Clin.  Memoir,  p.  154. — Hasner ,  klin.  Vortrage,  5,  170,  171.  \  \ 


4.  Parenchymatous  or  Diffuse  Keratitis. 

Symptoms. — The  chief  characteristic  of  this  disease  is  a  moderate  infiltration  of 
the  cornea  icith  an  opaque  grayish  or  yellowish-icliite  product ,  occurring  with  in¬ 
flammatory  symptoms.  This  infiltration  shows  little  inclination  to  disintegrate ,  and 
usually  collects  in  extensive ,  cloudy ,  distinctly-bounded  points. 


Tlie  inflammatory  proliferation  of  tissue  evinces  itself  first  by  a  slight  gelatinous 
or  misty  cloudiness,  which  usually  begins  at  the  periphery,  but  day  by  day  extends 
more  toward  the  center,  and  finally  spreads  over  the  entire  cornea.  Subsequently 
a  delicate  gray  cloudiness,  of  variable  extent,  commences  in  the  inflamed  cornea, 
which  has  hitherto  remained  transparent ;  this  opacity  is  evidently  in  different 
layers ;  it  soon  thickens  in  some  places,  while  it  clears  up  more  or  less  in  others. 
Thus  nearly  or  quite  opaque,  milk-white  or  yellowish  spots  of  various  shapes  and  sizes, 
with  indistinct  borders,  are  formed.  In  this  way  there  is  often  formed  a  disc-shaped 
point  of  inflammation  as  much  as  three  lines  in  diameter,  or  even  a  complete  or  inter¬ 
rupted  ring,  which  surrounds  the  center  of  the  cornea  at  a  variable  distance,  and 
has  quite  a  sharp  border  externally,  but  is  indistinct  internally.  If  the  whole  cornea 
be  inflamed  it  may  become  entirely  opaque,  grayish-white,  and  even  decidedly 
swelled. 

The  disease  rarely  runs  its  course  without  the  formation  of  vessels  in  the  deeper 
layers  of  the  cornea.  Usually,  soon  after  the  development  of  the  peculiar  points, 
delicate  branches  are  developed,  which  run  to  the  point  of  exudation  from  the  pari 
of  the  scleral  border  lying  nearest  to  it.  These  often  cross  ea$]V other,  thus  showing 
that  they  are  located  in  different  layers  of  the  cornea,  and^pcasionally  they  are  so 
close  together  as  to  appear  to  the  naked  eye  like  a  red  or  an  extravasation  of 
blood.  At  the  margin  of  the  exudation  they  resol^V^ito  a  more  or  less  fine  net¬ 
work,  which  parity  or  entirely  borders  its  periplieijvQ 

At  the  same  time  the  surface  of  the  cornea^tf£\unfrequently  retains  its  reflecting 
brilliancy,  but  more  often  it  appears  dull,  st&pVcV,  and  even  as  if  spun  over  with  a 
newly-formed  vascular  net-work ;  the  difi^sekeratitis  is  combined  with  vascular 
keratitis.  The  subjective  symptoms,  sCcX  as  pain  and  photophobia,  as  well  as 
hypersemia  of  the  conjunctiva,  are  vgffijble,  and  are  often  out  of  proportion  to  the 
disease,  or  they  may  be  entirely 

If  the  cloudiness  is  in  froit^^-ahe  pupil,  of  course  there  will  be  disturbance  of 
vision.  If  the  ciliary  irrifat^Srs  slight  or  nearly  absent,  this  is  usually  the  symptom 
that  excites  the  patient1  s\rit^ntion,  and  causes  him  to  visit  the  surgeon. 

Causes. — The  mq^Cjaried  external  injuries  may  serve  as  the  immediate  cause. 
More  frequently,  htfroVer,  diffuse  keratitis  occurs  without  any  discoverable  reason ; 
this  even  appqa  )e  the  rule.  Many  think  that  the  disease  in  question  must  be 
regarded  asw^ibcalization  of  a  dyscrasia,  or  they  consider  scrofula  and  tubercu¬ 
losis  (Mactenzte,  Arlt ),  hereditary  (. Hutchinson ,  Secondi),  or  constitutional  syphilis, 
as  gref^FN^voring  the  development  of  diffuse  keratitis.  This  is  still  a  disputed 
poinfcw  It  is  certain  that  the  disease  is  met  with  at  all  ages,  in  both  sexes,  and  the 
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most  varied  constitutions;  tliat,  however,  it  occurs  more  rarely  in  small  children 
and  in  adults  beyond  forty  years,  while  those  between  twelve  and  fifteen  years  are 
most  frequently  affected.  Girls  are  said  to  be  more  disposed  to  it  than  boys,  and 
that  delicate,  weakly,  anaemic,  backward,  dysmenorrhceic  individuals  are  particu¬ 
larly  apt  to  be  affected. 


Course. — Usually  the  symptoms  of  ciliary  irritation,  vascular  injection,  pain  and 
photophobia,  with  their  attributes,  precede  for  several  days  the  visible  formation  of 
exudation.  These  symptoms  are  usually  very  decided  at  first.  With  the  progress 
of  the  product  formation  they  gradually  moderate,  and  may  even  totally  disappear ; 
although  cases  occur  where  they  continue  throughout  the  disease,  with  exacerba¬ 
tions  and  remissions,  maintaining  a  decided  intensity,  and  appearing  irremovable. 
Independent  of  these  variations,  the  proliferation  is  sometimes  excessive;  again, 
there  is  only  a  slight  amount  of  product,  and  the  process  reaches  its  height  in  the 
course  of  clays  or  weeks.  Having  attained  this  point,  the  disease  usually  continues 
for  weeks  or  months,  with  varying  intensity  of  the  ciliary  irritation,  before  com¬ 
mencing  to  retrograde.  The  removal  of  the  infiltration  is,  as  a  rule,  very  slow,  and 
may  even  require  months.  Cases  with  strongly  marked  vascular  symptoms  usually 
run  their  course  more  rapidly  than  those  where  these  are  less  prominent.  The 
duration  of  the  disease  is  usually  shorter  in  children  than  in  persons  at  or  beyond 
puberty  ( Hasner ). 

The  affection  is  rarely  limited  to  one  eye ;  the  two  eyes  are  usually  attacked 
soon  after  one  another.  Relapses  readily  occur.  Sometimes  it  is  combined  with 
iritis,  irido-choroiditis,  or  with  other  forms  of  keratitis.  In  cases  thus  complicated 
a  very  marked  softening  of  the  globe  has  been  repeatedly  observed  ( Tetzer ).  This 
was  the  case  when  the  symptoms  did  not  justify  the  assumption  that  there  was  a 
degeneration  of  the  deeper  parts  of  the  organ,  and  when  the  eye  within  a  short 
time  was  completely  restored  to  a  normal  condition.  The  affection  has  therefore 
been  referred  to  a  disease  of  the  nutrient  nerves,  and  the  softening  of  the  globe 
lias  been  explained  to  be  a  kind  of  neurosis  of  secretion  ( Graefe 

Results. — Under  favorable  circumstances  and  with  propd0p’eatment,  diffuse 
keratitis  is  often  cured,  for  the  symptoms  of  ciliary  irritatiq£\cVi mi nisli  and  disap¬ 
pear,  then  the  points  of  exudation  clear,  disintegrate  in^^Mt  spots,  and  are  finally 
all  absorbed  without  leaving  a  trace.  Of  course,  slhrim^fay  cloudinesses  clear  up 
more  certainly  and  quickly  than  perfectly  opaquejpms,  and  fresh  productions 
more  readily  than  those  that  have  existed  for  md^ms;  Still,  with  proper  treatment, 
even  the  apparently  unfavorable  cases  not  ^frequently  result  in  perfect  cure, 
especially  when  they  are  accompanied  by  <jOut  ciliary  irritation.  The  prognosis  is 
most  favorable  in  ^children.  In  them  oi(ajfaes  often  disappear,  which,  from  their 
intensity  and  long  duration,  wouldAm^tlmts  leave  little  hope  of  a  cure.  Perfect 
health  of  the  other  parts  of  the  ^wteall  has  an  important  influence  on  recovery. 
Where  these  have  been  greatly  ^ffeped  by  the  inflammation,  the  prognosis  in  regard 
to  the  cornea  is  less  favorable 

The  Treatment  ainur^mniting  the  inflammatory  process,  removing  excessive 
nervous  irritation,  ai\dYftjjPning  a  way  for  the  retrogressive  changes  of  the  newly- 
formed  elements.  ^6w5^ere  is  any  constitutional  disease  that  can  possibly  influence 
the  local  affection,  ot  course  it  must  be  appropriately  treated.  The  means  for  ac- 
complisliingjjk^wst  two  indications  are  the  same  as  those  that  succeed  in  vascular 
keratitis,  Hut  rfcrey  are  less  efficacious  in  diffuse  keratitis. 
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Quits  lately,  especially  in  recent  cases,  the  favorable  effect  of  paracentesis  corneas  has  been 
seen ;  for  the  process,  which  usually  runs  such  a  tedious  course,  has  been  arrested  in  eight  to 
fourteen  days.  But  in  vascular  diffuse  keratitis  with  marked  ciliary  irritation,  and  when  com¬ 
plicated  with  iritis,  this  treatment  appears  of  little  value  ( Hasner ).  In  some  cases  of  keratitis 
diffusa  running  a  very  chronic  course,  and  without  much  vascular  injection,  warm  applications 
have  proved  serviceable.  If  the  entire  conjunctival  sac  participated  moderately  in  the  inflam¬ 
mation,  perfect  cure  sometimes  followed  very  soon  ( Graefe ,  Secondi). 

When  the  inflammation  approaches  or  has  reached  its  termination  the  indication 
often  exists  to  assist  the  tardy  clearing  up  of  the  cornea.  Dusting  in  calomel  or 
introducing  salve  of  yellow  oxide  of  mercury  are  then  very  advisable.  More  irri¬ 
gating  remedies,  such  as  laudanum,  solutions  of  sulphate  of  copper  in  glycerine 
(RoosbroecJc),  etc.,  should  not  be  applied  until  the  symptoms  of  irritation  and  the 
diseased  sensitiveness  of  the  eye  have  entirely  disappeared.  Even  then  they  should 
be  used  with  great  care  and  had  better  be  let  alone. 

Authorities.— Mackenzie,  Prakt.  Abhandlung  liber  die  Krankheiten  des  Auges,  Weimar 
1832,  S.  407. — Arlt,  Krankheiten  des  Auges,  Prag,  1851,  I.  S.  183.  Hasner ,  Klin.  Vorles.  Prag,' 
1860,  S.  160,  and  Prag.  Med.  Wochenschrift,  1864,  Nro.  1. — Hutchinson ,  A  Clinical  Memoir 

etc.,  London,  1863,  P.  26.  Secondi ,  Clinica  ocul.  di  Genova,  Torino,  1865,  P.  13. _ Graefe ,  A. 

f.  O.  YI.  2,  S.  133. — Sdmisch  and  Pagenstecher,  kl.  Beobacht.  Wiesbaden,  1862,  II.  S.  109.— 
Jtoosbroeck,  kl.  Monatbl.  1863,  S.  493. — Tetzer ,  Wien.  Med.  Jahrb.  1866.  4.  S.  6. 


5.  Suppurative  Keratitis. 

Symptoms. — Purulent  collections  in  the  cornea  arerecognized  by  their  great  cloudi- 
ness ,  and  by  the  disintegration  and  breaking  up  of  the  cornea  into  fatty  granular 
detritus. 


The  symptoms  of  ciliary  irritation  which  precede  and  accompany  the  formation 
of  pus  in  the  cornea,  vary  exceedingly.  Sometimes  the  vascular,  at  others  the 
nervous  symptoms  are  the  more  prominent ;  sometimes  they  are  equal,  and  both  are 
very  intense ;  again  they  are  almost  absent.  These  differences  to  some  extent 
depend  on  the  causes,  and  will  be  more  fully  mentioned  when  speaking  of  the 


Sometimes  the  collection  of  pus  is  an  abscess,  at  others  an  ulcer ;  as  it  occurs  at 
one  time  in  the  parenchyma,  at  another  on  the  outer  surface  of  the  cornea.  Besides 
these,  we  have  the  pus  sinking  in  the  form  of  onyx  and  hypopyon.  In  regard  to  the 
latter,  it  is  constantly  becoming  more  evident  that  the  purulent  collections  in  the 
anterior  chamber,  apart  from  the  rupture  posteriorly  of  corneal  abscesses,  may  come 
not  only  from  proliferation  of  iris  tissue,  but  are  extensively  derived  from  inflam¬ 
matory  proliferations  of  the  epithelium  of  Desccmet’s  membrane.  This  suppura¬ 
tive  liydromeningitis  certainly  often  accompanies  suppurative  keratitis ;  still,  iritis  is 
not  a  necessary  antecedent  of  hypopyon.  Such  inflammations  of  the  membrane  of 
Descemet  are  usually  found  along  with  broad,  extensive  ulcers,  with  white-yellow 
■infiltrated  borders,  and  especially  in  all  extensive  and  deep  purulent  collections  in 
the  cornea,  accompanied  by  great  ciliary  irritation.  Hypopyum-Kemtitis  {Poser). 

The  contents  of  the  purulent  collection  are  not  always  homogeneous, indicates  that 
the  process  is  capable  of  various  modifications.  Often  the  contents  lqA&/like  pure  pus,  they 
are  creamy,  contain  firm  lumps,  and  appeal*  to  exercise  but  little  i^^ehce  on  the  surround¬ 
ing  tissue,  as  the  collection  of  pus  often  exists  for  a  long  while  i  destroying  the  lamellae 

of  the  cornea  in  contact  with  it.  In  such  cases  the  inclinationrJNliigher  formation  of  the  new 
elements,  that  is  to  regeneration  of  the  cornea,  shows  itsejffl^We  vicinity  of,  or  even  in,  the 
purulent  collection.  In  other  cases  the  pus  appears  veiw  fftiiulf  and  the  fatty  detritus  excessive, 
the  inclination  to  higher  development  is  absent ;  on  thj^Witrary,  the  lamellar  substance  of  the 
cornea  rapidly  melts  away  as  far  as  the  outer  borS^j?  of  the  collection,  so  that  we  might 
imagine  there  was  a  corrosive  action  of  the  pus.  ^kiother  series  of  cases  seems  to  act  in  the 
same  way.  In  these  the  contents  appear  at stiff  and  yellow;  they  quickly  become  a 
thickish  pus,  which  seems  to  melt  awav^®^wnng  with  which  it  comes  in  contact.  This 
product  is  much  like  disintegrating  tubp&^  Finally  cases  occur  in  which  the  affected  por¬ 
tions  of  cornea  break  up  into  a  lisrirt  gray  or  gelatinous  translucent,  almost  colorless  mass. 
These  cases  have  been  referred  at  leV^partially  to  softening,  a  process  differing  from  inflam¬ 
mation.  But  the  disintegration  gjjrtainly  depends  on  a  process  of  development  in  the  corneal 
corpuscles,  similar  to  that  f the  basis  of  suppuration. 


<7 


A.  The  abscess  a}  as  a  layer  of  yellowish  substance  (sometimes  red,  from  a 
mixture  of  blood), N^$^e  cornea.  Partial  abscesses,  if  near  the  center  of  the  cornea, 
are  generally  rqjiVdish ;  if  near  the  periphery,  kidney-shaped.  The  edge  of  such 
an  abscess  is  Sharply  defined,  but  often,  also,  has  a  white-grayish  border,  which 
gradually  gWles  off  into  a  gelatinous  opacity. 


If  this  cloudiness  extends  to  the 
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periphery  of  the  cornea,  newly-formed  vessels  are  found  in  it.  The  layers  of  cornea 
covering  the  abscess  anteriorly  are  often  but  little  changed,  and  their  surface  appears 
very  polished.  In  other  cases,  however,  they  are  clouded  to  a  variable  extent.  Oc¬ 
casionally,  also,  they  are  vascular,  and  covered  with  rough  epithelium. 

The  purulent  collection  is  thickest  at  its  center,  and  at  that  point  sometimes 
extends  almost  through  the  cornea.  But  toward  the  border  it  flattens  out,  and  if 
sharply  defined  has  a  cliisel-like  edge.  It  is  frequently  in  the  middle  layers  of  the 
cornea,  so  that  anteriorly  and  posteriorly  it  appears  covered  by  a  thick  layer  of  clear 
cornea.  Sometimes  it  is  in  the  posterior  layers  or  even  between  the  cornea  and 
Descemet’s  membrane.  Finally  cases  not  unfrequently  occur,  in  which  the  anterior 
layers  contain  the  pus. 

In  total  abscess  of  the  cornea,  the  so-called  vortex  purulentus ,  the  cornea  appears 
changed  to  a  yellowish- white  plug,  whose  edge  approaches  the  sclera,  and  whose 
surface  evidently  projects  above  the  normal  level,  showing  a  thickening  of  the 
cornea. 

At  first  the  contents  of  an  abscess  are  not  generally  fluid ;  if  it  be  punctured, 
nothing  flows  out.  The  transformation  of  its  contents  to  pus  usually  begins  after 
a  few  days,  generally  in  the  center  of  the  mass — often,  however,  in  several  points 
at  the  same  time.  In  other  cases  the  first  stage  is  short;  very  soon  the  entire 
mass  becomes  a  more  or  less  fluid  pus,  which  is  easily  evacuated  by  a  puncture,  and 
occasionally  even  ruptures  spontaneously.  There  is  no  certain  sign  by  which  we 
may  always  recognize  the  firmness  or  fluidity  of  the  contents  before  the  opening  of 
the  abscess. 

By  a  perpendicular  section  it  is  at  once  seen  that  the  purulent  matter  of  the 
abscess  does  not  form  a  compact  mass,  as  in  abscesses  in  the  subcutaneous  tissue, 
muscles,  etc.,  but  appears  to  lie  in  more  or  less  thick  discs  between  the  laminae  of 
the  cornea  ;  the  purulent  collection  consists  of  alternate  layers  of  inflammatory  pro¬ 
duct  and  fibrous  lamellae. 


The  layers  of  pus  are  not  all  of  equal  extent,  and  their  ceijriksH|o  not  all  lie  in  the  same 
radius  of  the  cornea ;  hence  the  abscess  often  has  an  irregulagfe^ftellar  appearance.  This  is 
especially  true  of  the  center  of  the  purulent  collection,  a  great  number  of  layers  lie 

over  each  other.  Toward  the  border  this  number  decraaS^  and  frequently  only  one  layer  is 
found,  which  has  opened  an  interlamellar  space  far  ouV^  • 

The  corneal  lamellae  traversing  the  abscess  ajm^aVat  first,  especially  in  certain  cases,  to 
take  little  part  in  the  process,  as  they  show  scarfcemahy  change.  But  sooner  or  later  they  be¬ 
gin  to  cloud  up,  and  are  finally  destroyed,  bj^»ro§fessive  decomposition  of  the  inflammatory 
product,  into  fatty  granular  masses,  then  {ptomiitting  communication  between  the  different 
compartments  of  the  purulent  collection^  Tne  lamellae,  however,  are  not  destroyed  at  points 
immediately  behind  each  other,  but  at^ay  part  that  is  in  contact  with  the  pus.  The  abscess 
proper  consists,  then,  in  layers  of  over  each  other,  which  are  connected  together  by 

irregularly  situated  openings  dQ^wfable  size  in  the  separating  corneal  lamellae.  It  is  only 
after  some  time  that  these  m-c/efcpng  lamellae  deliquesce  and  the  cavity  of  the  abscess  becomes 
single.  \ 

The  pus  in  abscesses  rsnmder  a  certain  pressure,  and  naturally  presses  against  its 
boundaries.  The  forward  of  the  anterior  or  posterior  wall  is  only  a  result  of 

these  mechaniq^Onditions.  It  can,  moreover,  scarcely  be  doubted,  that  in  large 
and  quickl^wiimg  abscesses,  gangrenous  destruction  of  some  portions  of  the  in¬ 
flamed  pai^^bot  unfrequently  intimately  connected  with  this  state. 

Tfti/TktQral  extension  of  the  abscess  is  partially  dependent  on  the  progressing  disease,  but 
is  partly  mechanical.  The  pus  collecting  in  the  interlamellar  spaces  separates  the  layers 
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more  and  more  to  give  itself  room,  and,  on  account  of  the  equality  of  the  pressure  exercised  by 
the  .fluid,  the  individual  layers  of  pus  acquire  •  a  nearly  circular  shape.  Particularly  in  the 
loose  middle  layers  of  the  cornea  does  it  find  a  favorable  chance  to  spread  out  laterally.  Hence 
the  periphery  of  the  abscess  is  usually  in  the  middle  layers,  and  as  it  extends  beyond  the  actu¬ 
ally  inflamed  part  it  often  appears  sharply  bounded. 


Fig 


B.  Besides  tlie  pressure,  the  weight  of  the  pus  also  acts ;  hence  it  sometimes  sinks 
down  between  the  lamellae  of  the  cornea,  pressing  them  apart.  This  condition,  from 
its  resemblance  to  the  lunula  of  the  nail,  is  called  onyx,  or 
unguis.  Onyx  (Fig.  3,  a)  generally  lies  in  the  middle  inter- 
lamellar  space,  at  its  lowest  part,  moving  inward  or  outward, 
according  to  the  motion  of  the  head.  Its  lower  edge,  &,  does 
not  reach  quite  to  the  corneal  margin ;  the  upper,  c,  is  straight 
or  concave,  rarely  convex — often,  however,  not  sharply  de¬ 
fined,  but  always  forming  an  acute  angle.  Corresponding  to 
the  anatomical  condition,  onyx  is  almost  always  a  flat  layer, 
which  is  pushed  in  between  the  layers  of  the  cornea,  and 
which,  when  examined  from  the  side,  is  seen  to  be  separated 
from  the  iris  by  the  entire  anterior  chamber. 

This  evident  distance  of  the  anteriorly  convex  layer  of  pus 
from  the  iris,  and  its  sharp  upper  border,  above  which  may 
be  seen  parts  of  the  iris  lying  below  its  level,  form  the  diag¬ 
nostic  points  between  onyx  and  hypopion,  cl;  for  the  latter 
lies  in  contact  with  the  iris,  and  when  viewed  from  above, 
presents  a  thickness  equal  to  the  depth  of  the  anterior  cham¬ 
ber.  A  further  diagnostic  symptom  is  the  universally  greater 
mobility  of  hypopyon  on  lateral  motion  of  the  head.  This, 
however,  is  less  significant,  as  onyces  also  occur  which  readily 
change  their  position,  wfliile  liypopya  sometimes  do  not  move, 
on  account  of  their  firmness.  The  diagnosis  is  most  difficult  whe 
gether  and  attain  a  high  grade.  Then  the  presence  of  the  onyx  ca-A^ 
be  determined  by  the  thinness  of  the  cornea  lying  in  front  of  itV^pr  f 
ence  of  an  abscess  or  ulcer. 

In  some  rare  cases  the  discovery  of  the  canal  uniting  theu«ei  or  abscess,  e,  and  the  onyx 
aid  the  diagnosis.  This  appears  as  a  small  pus-colored  hneAvhlclWruns  from  the  under  border 
of  the  abscess  to  the  upper  one  of  the  onyx ;  it  alwayCexfe^s,  whether  discoverable  or  not ; 
sometimes,  by  pressure  on  the  lower  part  of  the  cornqjf^fckis  otherwise  invisible  canal  may  be 
filled  with  pus  and  thus  brought  to  view.  ^  ^ 

The  size  of  the  onyx  is  very  variabl^v^ometimes  it  is  a  small  yellow  streak 
around  the  margin  of  the  cornea,  and>^jequires  a  practiced  eye  to  detect  it ;  some¬ 
times  the  vertical  diameter  is  hal f*  8,10^  again,  the  upper  border  of  the  onyx  unites 
with  the  lower  border  of  the  a\^s ;  cases  even  occur  where  the  abscess,  being 
situated  at  the  upper  part,  the  ©a^irc  cornea  appears  divided  into  an  anterior  and  a 
posterior  half  by  the  onyx.  ^ 

G.  Comeal  ulcers  a*e^S*y  frequent.  They  usually  occur  primarily,  that  is,  'with¬ 
out  precedent  absccs^^vonyx.  A  circumscribed  paid;  of  the  anterior  layer  of  the 
cornea  clouds  over\it^surface  becomes  dull,  assumes  a  peculiar  rough  appearance, 
and  falls  off,  itfflJiqg  a  loss  of  substance,  which  spreads  with  the  progress  of  the 
disease. 


occur  to- 
hnetimes  only 
f  from  the  exist- 
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Any  part  of  the  cornea  may  become  the  seat  of  an  ulcer,  whose  size  varies  greatly. 
Sometimes  it  is  no  longer  than  a  hemp-seed  ;  again  it  extends  over  nearly  the  whole 
cornea.  Often  the  ulceration  does  not  extend  beyond  the  anterior  layer,  while  in 
other  cases,  even  with  slight  extent  of  the  ulceration,  its  base  seems  to  rest  on  Des- 
cemet’s  membrane,  or  it  even  perforates  the  cornea,  so  that  the  anterior  chamber 
communicates  externally. 

The  shape  of  the  ulcer  also  varies.  When  central,  it  is  generally  round  or 
oval ;  when  peripheral,  kidney-shaped  or  semilunar.  The  edges  are  usually  smooth ; 
the  ulcer  resembles  a  trough  whose  floor  joins  the  surface  of  the  cornea  at  an  obtuse 
angle,  so  that  the  borders  of  the  ulcer  are  almost  imperceptible.  But  in  other  cases 
the  edges  are  quite  steep,  or  even  perpendicular  to  the  surface  of  the  cornea  and  the 
floor  of  the  ulcer.  The  surface  of  the  side  and  floor  are  often  smooth  without  per¬ 
ceptible  prominences.  But  just  as  often  in  trough-shaped  ulcers  they  appear  stair- 
lilce  (treppenartig)  or  in  layers.  In  ulcers  with  perpendicular  walls  they  often  appear 
ragged,  as  if  eaten  away,  or  even  overhanging.  The  floor  of  the  ulcer  as  a  whole  is 
mostly  concave  and  smooth,  or  uneven,  with  small  elevations.  Where  the  ulcer  is 
extensive  and  deep,  its  floor  is  not  unfrequently  bulged  forward  by  the  intra-ocular 
pressure  and  projects  above  its  edges  as  a  vesicle.  It  is  often  covered  by  a  fatty, 
purulent,  or  gelatinous  product  of  varied  amount.  The  ulcer  and  parts  around  it 
appear  pus  or  brown-colored,  since  the  prolifications  in  the  neighborhood  of  the 
ulcer  continue  or  even  increase. 

V essels  are  often  seen  on  the  cloudy  floor  of  the  ulcer,  especially  when  a  vascular 
keratitis  has  been  developed  in  its  neighborhood.  In  fact  the  development  of  ves¬ 
sels  about  the  periphery  of  the  ulcer  is  not  unfrequently  very  extensive ;  one  fine 
net-work  of  vessels  mingling  with  another  surrounds  the  suppurating  spot,  but  only 
a  small  number  of  the  twigs  go  over  the  edge  of  the  ulcer,  to  be  lost  on  its  floor.  If 
the  ulcer  is  on  the  edge  of  the  cornea,  so  that  part  of  it  is  in  contact  with  the  lim¬ 
bus  conjunctivalis,  or  if  perforation  has  occurred  and  a  part  of  the  iris  prolapsed, 
granulations  not  unfrequently  form  on  the  floor.  Wi^rfi^w) nti nue d  development 
these  project,  and  by  their  flesh -color  and  inclinatioiv^^bleed,  exhibit  great  vas¬ 
cularity.  Cases,  however,  appear,  where  from  tliq^hpfcl  casting  off  of  the  pus,  all 
cloudiness  in  the  ulcer  is  absent,  and  this  then  /repeal's  as  a  loss  of  substance  with 
transparent  walls. 

When  the  ulcer  is  not  in  the  lower  edifSVNI^the  cornea,  onyx  very  often  accom¬ 
panies  it ;  the  pus  from  the  ulcer  having  Wk  down  between  the  layers  of  the  cor¬ 
nea  and  collected  at  the  lowest  pointQ^ 

Causes. — 1.  These  are  in  partake  same  irritating  circumstances  that  excite  other 
forms  of  keratitis.  Doubtless  intensity,  long  duration,  or  frequent  repetition 
of  an  injury  may  very  muql\i0jor4ke  proliferation,  and  thus  cause  a  transformation 
of  the  process  to  suppurati^r  But  this  explanation  does  not  answer  for  all  cases. 
Sometimes  very  exten^veNflcerations  result  from  limited  injuries  of  slight  intensity 
and  short  durati on^vmfout  sufficient  cause  for  them  being  found  in  the  constitu¬ 
tion  of  the  individual.  In  this  regard  chemical  and  mechanical  injuries  of  all  kinds, 
but  especiall^^jiids  of  the  cornea,  must  be  considered  as  very  important.  Sup¬ 
purative  l^teX^tis  is  one  of  the  worst  enemies  to  all  eye-operations  in  which  the 
cornea  isN^unded.  Concussions  of  the  cornea  often ,  torn,  bruised,  and  unclean 
woi mcm^isuatty,  cause  suppuration ;  and  it  is  by  this  means  that  foreign  particles  in 
it^irS^zftcn  removed. 

A  peculiar  kind  of  corneal  inflammation  is  the  neuro-paralytic.  It  is  devel- 
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opecl  with  more  or  less  hypersemia  and  oedematous  swelling  of  the  conjunctiva,  as  a 
result  of  disturbance  of  conduction  of  the  fifth  pair  of  nerves.  In  incomplete  pa¬ 
ralysis  of  this  nerve  it  is  rare,  usually  remains  partial,  and  does  not  generally  go 
on  to  purulent  destruction,  but  remains  as  simple  infiltration,  and  frequently  recedes. 
But  in  total  paralysis  of  the  branches  of  the  fifth  pair  going  to  the  eye,  purulent 
destruction  of  the  cornea  often  occurs.  The  entire  cornea  is  then  generally  affected; 
it  first  becomes  brawny,  then  gray,  milk-white,  and  finally  pus-colored  ;  swells,  and 
is  destroyed  to  a  greater  or  less  extent,  forming  ulcers. 


ases 

the 


Anything  that  can  limit  or  prevent  conduction  in  the  fifth  pair  of  nerves  may  be  considered 
as  secondary  causes  of  the  disease,  diseases  of  its  central  parts,  wounds,  tumors  at  the  base  of 
the  brain,  etc.  But  especially  to  be  mentioned  is  meningitis  basilaris  in  its  various  forms,  in¬ 
cluding  the  .epidemic  cerebro-spinal  meningitis  ( Camtatt x  Schirmer). 

A  peculiar  form  of  infantile  encephalitis  deserves  especial  mention  at  this  point.  It  is 
marked  by  extensive  fatty  degeneration  and  hypersemia  of  the  white  cerebral  substance,  espe¬ 
cially  of  the  hemispheres,  and  readily  leads  to  shrinkage  and  induration  (  Virchow,  Klcbs). 
It  is  a  rare  disease  and  usually  appears  in  an  epidemic  form.  It  then  has  a  chronic  course 
without  fever  or  marked  cerebral  symptoms,  but  soon  leads  to  progressive  marasmus,  with 
more  or  less  impairment  of  the  digestion  and  nutrition,  and  finally  the  patient  usually  dies  from 
exhaustion  with  the  symptoms  of  broncho-pneumonia.  It  is  very  rarely  that  children  a  few 
weeks  old  are  attacked,  but  usually  those  from  two  to  six  months  old.  Such  patients,  who  have 
been  previously  healthy  begin  to  be  ailing,  and  fail  gradually,  without  the  detection  of  any  de¬ 
cided  constitutional  disease  or  affection  of  any  organ.  In  the  course  of  a  few  weeks  a  little 
photophobia  appears  in  one  or  the  other  eye,  slight  lachrymation,  and  injection  of  the  episcleral 
vessels,  while  a  circumscribed  portion  of  the  cornea  has  a  yellowish-gray  opacity  and  suppurates. 
The  ulcer  then  constantly  extends  in  depth  and  extent,  with  little  or  any  cessation,  while  the 
conjunctiva,  as  far  as  exposed  by  the  palpebral  fissure,  becomes  dry  and  flaky.  In  a  short  time 
the  iris  and  all  the  internal  parts  are  involved,  the  eye  is  destroyed  by  panophthalmitis,  if 
death  has  not  before  this  put  an  end  to  the  process  (Frank,  Fischer,  Graefe ,  llirschberg). 

During  the  course  of  severe  constitutional  diseases — typhus  fever,  scarlatina — corneal  ulcera¬ 
tions  occasionally  occur,  to  which  a  neuro-paralytic  basis  maybe  ascribed  (Arlt,  Graefe),  yet  such 
ulcerations  are  very  different  from  those  just  described,  as  regards  their  acute^wirse  and  the 
accompanying  symptoms,  and  perhaps  it  is  better  to  classify  them  with  tlieW^Ja$tatic  forms 
of  disease.  Gj 

in  tlwflhjer  s 


The  corneal  ulcerations,  on  the  contrary,  which  often  appear 
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mic  cholera,  are  very  decidedly  of  the  neuro-paralytic  character, 
acute  erosis  of  the  conjunctiva. 

This  dryness  is  to  be  ascribed  to  the  loss  of  lachrymal  sen 
the  lid,  but  more  remotely  to  the  loss  of  sensation  in  the  triticiij 
hex  action  thus  caused  ( Graefe).  yt 

In  the  anaesthetic  form  of  lupus  (Spedalsked)  the^^ralysis  of  the  trifacial  is  also  seen 
in  neuro-paralytic  ophthalmia  ( Riegler ,  B  ck,  BanidyjifVhisholm). 

In  diabetes  also,  in  very  rare  cases,  such  a  loralUttrcction  may  appear  ( Simrock ).  At  least 
in  the  later  stages  of  the  disease,  paralysis  awbfe^different  nerves  are  by  no  means  unfre- 
quently  observed  ( Seegen )  which  are  explaif^^ardiseases  of  the  kind  now  under  discussion. 

Local  anaesthesia  of  the  ciliarv*id(^s  is  also  to  be  mentioned  as  a  possible  cause. 
Indeed,  the  ulcerations  of  the  coiVfiSr  found  in  glaucoma,  extensive  sclero-choroiclal 
staphylomata,  in  exophthalraoCjccurring  suddenly  in  Basedow’s  (Grave’s)  disease 
especially,  are  by  many  numj^yd  among  the  neuro-paralytic  ophthalmia,  and  referred 
,  1°  interferences  in  tlie»d(nHuction  of  the  stretched  or  entirely  interrupted  ciliary 
I  twigs  (Graefe). 

3.  Keratitis  is  oftem  developed  with,  or  as  a  result  of,  purulent  panophthalmitis 
Je  section  on^rMys  well  as  whenever  there  is  a  deposit  of  pus  or  blood  in  the  an- 
|  teiior  chaml^j  Then  it  causes  perforation  and  the  evacuation  of  the  morbid  pro- 
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duct ;  such  a  panophthalmitis  may  be  either  primary  or  secondary,  and  in  the  latter 
case  are  dependent  on  certain  blood  diseases,  such  as  pyaemia,  tuberculosis,  typhus, 
puerperal  fever,  glanders,  anomalous  exanthemata,  etc.  They  either  begin  in  the 
meninges  of  the  brain,  and  the  inflammation  thence  extends  along  the  sheath  of  the 
optic  nerve  into  the  eye,  or  the  general  disease  affects  the  interior  of  the  eye  originally. 

4.  Not  unfrequently  suppurative  keratitis  proceeds  from  other  forms  of  comeal 
inflammation,  by  increase  of  the  process  of  proliferation.  This  occurs  rarely  in 
diffuse  keratitis,  more  frequently  in  the  vascular  form,  and  most  frequently  in  herpes, 
whose  efflorescences,  by  extension  of  the  inflammatory  foci,  readily  change  to  ulcers, 
which  no  longer  bear  the  herpetic  character  but  perfectly  correspond  with  those  oc¬ 
curring  primarily.  Moreover,  gangrenous  or  mortified  parts  of  the  cornea  arc  de¬ 
marcated  by  purulent  foci,  just  as  foreign  bodies  are,  and  so  the  parts  which  have 
become  incapable  of  living  are  more  rapidly  cast  off  and  the  cure  is  hastened. 

5.  Finally,  suppuration  of  the  cornea  often  occurs  in  the  course  of  blenorrhcea, 
diphtheritic  conjunctivitis,  etc.,  in  fact  in  any  conjunctivitis  commencing  with  great 
intensity  and  proceeding  with  marked  liypereemia,  swelling,  and  increase  of  temper¬ 
ature.  For  under  such  circumstances  the  inflammation  is  readily  propagated  from 
the  conjunctiva  to  the  cornea,  and  leads  to  extensive  ulceration  in  the  latter. 

The  Course  of  keratitis  suppurativa  is  very  variable  and  much  influenced  by 
the  causes. 

1.  Where  it  arises  from  constitutional  causes  the  whole  cornea  may  become  a 
mass  of  pus  in  a  few  hours  or  a  couple  of  days ;  this  quickly  deliquesces  or  becomes 
gangrenous.  Strangely  enough,  in  these  cases  the  symptoms  of  irritation  are  not 
always  very  decided ;  they  vary  in  all  degrees,  and  are  often  scarcely  noticeable. 


Under  such  circumstances,  however,  the  suppurative  keratitis  is  not  always  total,  some¬ 
times  with  or  without  symptoms  of  irritation,  an  abscess  or  ulcer  of  limited  extent  is  devel¬ 
oped  in  it.  It  is  true  this  may  extend  and  soon  lead  to  phthisis  corneae,  but  it  not  unfrequently 
remains  limited,  and  after  a  while  is  absorbed  or  cicatrizes  like  suppurative  keratitis  from 
other  causes.  It  is,  then,  difficult  to  believe  that  the  constitutiojMkjJdisease  is  limited  to  a  part 
of  the  cornea.  Probably  external  injuries,  propagation  of  infftfiqVialion  from  the  conjunctiva, 
etc. ,  may  be  blamed  as  the  immediate  causes  of  these  states  <<Z> 

2.  The  abscesses  caused  by  gonorrhoeal,  puridajj^or  diphtheritic  disease  are  not 
less  rapid  in  their  course. 

3.  The  neuroparalytic  is  generally  mon^Qbnic ;  cases,  however,  do  occur  which 
run  their  course  in  one  or  two  weeks.,  ^j/more  frequently  the  paralysis  exists  a 
long  time  without  the  cornea  showin^S^y  change ;  the  corneal  disease  is  not  a  neces¬ 
sary  result.  If  it  finally  does  occur,  We  points  of  inflammation  sometimes  remain 
unchanged  for  weeks  or  montlis*&&porarily  improve,  again  grow  worse,  and  so  on, 
or  in  their  places  come  ulcers^Nj^y  chronic  course  and  slight  inclination  to  extend; 
they  even  show  a  tendencjs^neal  and  again  break  out,  and  so  it  goes  on  till  the 
process  on  the  cornea  jmdqj 

4.  The  course  of  sp*u/:aneous  or  traumatic  suppurative  keratitis  varies  most. 

a.  Its  developnfijt  is  often  so  rapid  that  the  stage  of  gray  cloudiness  is  so  short 

as  to  be  overloo^Nh;  within  a  few  hours,  or  a  clay  or  two,  a  more  or  less  extensive  | 
abscess  is  or  even  the  whole  cornea  changed  to  pus. 

At  tlrtN^e  time  the  symptoms  of  irritation  in  the  ciliary  vessels  and  nerves  are  I 
sometintes  very  slight.  Cases  occur  in  which,  in  spite  of  the  extensive  formation  of 
puSSjfNUt  cornea,  the  conjunctiva  and  episcleral  tissue  are  scarcely  injected,  the  local  | 
temperature  is  normal,  and  pain  absent ;  other  cases  begin  with  symptoms  of  irritation. 
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which  may  be  excessive,  but  these  soon  subside  and  the  process  becomes  torpid. 
These  are  usually  cases  where  the  immediate  cause  is  obscure.  Like  cold  abscesses 
in  other  parts  of  the  body,  these  painless  collections  of  pus  are  usually  sharply 
bounded  and  quickly  extend  in  depth  and  breadth,  and  even  destroy  the  whole 
cornea.  They  are  often  complicated  with  iritis,  and  then  extensive  hypopyon  fre¬ 
quently  occurs.  The  occurrence  of  symptoms  of  irritation  is  generally  a  good  sign  ; 
it  shows  the  commencement  of  a  limiting  reaction,  and  this  is  usually  first  evinced 
by  a  gray  cloudiness  around  the  collection  of  pus. 

These,  however,  are  rare  exceptions ;  where  the  keratitis  is  acute,  the  accompany¬ 
ing  vascular  and  nervous  irritation  is  generally  decided.  Especially  where  it  has 
been  produced  by  an  external  cause,  hypersemia  of  the  episcleral  and  conjunctival 
vessels,  heat,  pain,  and  photophobia  are  apt  to  be  excessive,  although  cases  occur 
where  the  cornea  suppurates  with  slight  symptoms  of  irritation,  as  after  cataract 
operations.  This  occurs  not  unfrequently  in  old,  decrepit  individuals. 

b.  In  opposition  to  these  cases  with  acute  development  of  purulent  collections, 
inflammatory  corneal  infiltrations  occur,  which,  wfith  more  or  less  decided  symptoms 
of  irritation,  exist  for  weeks,  increasing  and  diminishing  till  suppuration  finally 
shows  itself. 

5.  When  the  abscess  is  once  formed  it  generally  runs  its  course  quickly,  in  rare 
cases  it  remains  closed  for  weeks.  The  same  is  true  of  onyx ;  small  onyces  often 
come  and  go  within  a  few  days,  and  vary  greatly  in  regard  to  their  depth.  Large 
collections  of  pus,  on  the  contrary,  often  exist  for  weeks  before  they  disappear  or 
change  their  conditions.  The  ulcer  frequently  advances  and  destroys  large  portions 
of  the  cornea,  before  limiting  itself ;  in  other  cases  it  clears  up  almost  immediately. 
Again  it  becomes  chronic,  the  formation  of  pus  continues  for  weeks,  with  less  symp¬ 
toms  of  irritation,  the  floor  and  sides  of  the  ulcer  remain  cloudy,  and  constantly 
secrete  pus,  without  the  size  of  the  ulcer  varying  much.  When  the  ulcer  cleans 
off,  it  frequently  heals  rapidly,  but  sometimes  it  remains  without  symptoms  of  irri¬ 
tation  for  weeks  or  months  before  completely  filling  up.  A 

Results. — A.  Abscess  of  the  cornea  is  capable  of  resorption,  ^he  Entire  disap¬ 
pearance  of  small  abscesses,  especially  in  children,  is  not  tura&imon.  But  the 
larger  the  amount  of  pus  and  the  older  the  individual  tlmOhore  rarely  does  this 
favorable  result  occur.  If  the  pus  does  not  break  throu$AjM  resorption  gradually 
cease,  extensive  and  thick  leucomata  are  left ;  tliesp^©end  partly  on  metamor¬ 
phosed  remains  of  pus,  partly  on  new  tissue,  whi(S^J/as  replaced  that  destroyed. 
If  the  abscess  was  extensive  the  whole  cornea  jS^ally  shrinks  and  changes  to  an 
opaque,  tendinous  plug,  which  closes  the  contrasted  and  irregular  sclerotic  opening 
of  the  atrophying  globe.  Sometimes,  in^X&  cases,  part  of  the  pus  changes  to  a 
fatty,  chalky  mass,  which  subsequently  arpy^-s  pressed  into  the  cloudy  part  of  the 
cornea,  as  a  sort  of  concrement,  ^wyTne  whole,  these  are  rare  results  in  cases 
arising  from  blennorrhoea,  etc.,  airdv^e  scarcely  ever  seen  where  the  disease  of  the 
cornea  occurs  as  a  symptom  oN*af mstitut i onal  affection.  Frequently,  especially 
in  the  latter  class  of  cases,  tt^pornea  is  rapidly  destroyed  to  the  whole  depth  and 
extent  of  the  purulent  ion,  and  an  open  (and  often  perforating)  ulcer  is 

caused,  which  again  ofo^Grup  and  cicatrizes  or  spreads  in  all  directions,  and  finally 
destroys  a  large  parMytne  whole  of  the  cornea. 

Then  the  pmey^^ometimes  seems  to  correspond  more  with  necrosis,  the  cornea  breaks  up 
into  a  gray  pultac^af?  mass,  which  lies  on  the  iris  for  a  time  before  falling,  and  but  slightly 
resembles  pu^Sjn  other  cases  the  cornea  mortifies  completely  and  changes  to  a  discolored, 
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baaly-swelling  pulp,  or  dry-wrinkled  scurf,  which  subsequently  falls  off.  Phthisis  of  the 
cornea  results. 

In  by  far  th.3  greater  number  of  cases  tlie  deliquescence  into  pus  occurs  more 
slowly ;  collections  of  pus  form  in  one  or  more  points  of  the  abscess,  which  gradu¬ 
ally  augment,  unite,  and  break  through.  Sometimes  the  abscess  perforates  poste¬ 
riorly,  the  pus  is  partly  evacuated  into  the  anterior  chamber,  and  the  anterior  wall  is 
not  destroyed  till  later  in  the  disease.  As  a  rule,  however,  the  anterior  wall  of  the 
abscess  is  destroyed  first,  the  collection  of  pus  changes  to  an  excavated  ulcer,  which, 
from  progressive  destruction  of  its  walls,  becomes  an  open  ulcer,  frequently  perfo¬ 
rates,  and  not  rarely  causes  phthisis  of  the  cornea  or  atrophy. 

According  to  recent  observation,  which,  however,  requires  confirmation,  deep  abscesses, 
with  marked  symptoms  of  iritation,  accompanied  by  iritis,  frequently  perforate  posteriorly 
and  cause  hypopyon.  Then  by  oblique  light  it  is  said  that  we  may  see  a  second  layer  of  pus 
behind  the  abscess,  in  contact  with  the  membrane  of  Descemet,  which  connects  with  the 
abscess  by  an  inverted,  funnel-shaped  plug  of  pus,  and  either  directly  perforates  to  the  ante¬ 
rior  chamber,  or  breaks  through  indirectly  by  the  formation  of  an  onyx  on  the  floor  of  the 
chamber.  Then  the  pus  passes  from  the  abscess  to  the  anterior  chamber.  Sometimes,  when 
the  opening  is  directly  into  the  anterior  chamber,  the  aqueous  enters  the  cavity  of  the  abscess 
and  bulges  out  the  anterior  wall.  If  the  perforation  occurs  through  an  onyx  this  does  not 
happen,  for  then  the  communicating  canal  is  closed  by  intra-ocular  pressure.  In  such  cases  the 
abscess  often  fills  and  empties  itself  posteriorly.  (Gangrenous  corneal  abscesses.  A.  Weber.) 

B.  Tlie  onyx  itself  is  of  slight  importance.  When  the  collection  of  pus  is  not 
large,  the  onyx  often  disappears  very  quickly,  and  the  cornea  is  generally  left  trans¬ 
parent. 

This  disappearance  is  not  altogether  dependent  on  resorption,  the  pus  often  escapes  out¬ 
wardly.  For  the  onyx  is  connected  writh  the  abscess  by  a  canal  in  the  corneal  tissue,  and  if 
the  latter  opens  outwardly,  or  is  from  the  first  an  ulcer,  there  is  nothing  to  prevent  the  escape 
outward  of  the  pus  from  the  onyx. 


corneal  layers  has  a  bad  influ- 
f,  necrosis,  etc.,  the  way  for  which 

’eady  paved  by  keratitis.  /  W 

C.  1.  The  open  ulcer  may  heal  wijira^Kt  opacity.  In  children  especially,  under 


In  large  onyces  the  prognosis  is  less  favorable,  leucomata  usually  remaining  after 
them,  for  the  layers  inclosing  the  dependent  pus  are  genni^ft4  also  much  affected  ; 
besides,  a  part  of  the  pus  is  transformed  into  an  insolubtecWtlky  mass  and  encysted 
in  the  cloudy  layers.  As  a  result  of  this  participatiqtf%frtke  lamellae,  a  large  onyx 
is  apt  to  burst  open  and  form  an  ulcer,  which  joirp^pifh  the  original  collection  of 
pus.  In  large  onyces  the  extensive  separation  o/ 
ence  on  the  nutrition,  and  may  produce  at 
was  already  paved  by  keratitis.  #  * 

favorable  circumstances,  even  extenrivVand  deep  excavated  ulcers  fill  up  with 
transparent  corneal  tissue,  and  didw&pear  without  leaving  a  trace ;  or  they  leave  a 
slight  cloud,  which,  with  tin^ptftLXhe  growth  of  the  cornea,  is  lost  sight  of.  In 
adults  this  result  can  only  lumped  for  when  the  ulcer  is  very  superficial,  and  even 
then  a  superficial  opacity  JsJoften  left,  which  after  partially  clearing  up,  remains 
stationary.  The  cloudiiraaf  is  generally  more  extended  and  thicker  the  more  rapid 
the  filling  up  of  th£< 

2.  In  ulcers  w^Gyabrupt  edges,  as  in  extended  or  deep  excavated  ulcers  in  adults, 
as  a  rule,  or^jNQportion  of  the  loss  of  substance  is  replaced  by  transparent  corneal 
tissue ;  the^^  is  filled  up  by  a  gray- white  tissue,  which,  except  as  regards  the 
opacity,  responds  with  normal  cornea  in  its  histological  character.  Thus  there 
occur^£)ii#re  or  less  thick  opacity  or  tendinous  cicatrix,  corresponding  in  form  to 
thesis  of  substance. 


SUPPURATIVE  KERATITIS - RESULTS. 
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3.  The  vascular,  spongy  new  formations  on  granulating  ulcers  subsequently 
change  to  so-called  epithelial  or  connective-tissue  cicatrices,  which  latter,  in  peri¬ 
pheral  ulcers,  form  a  continuation  of  the  conjunctiva,  and  by  atrophying  greatly, 
may  cause  false  pterygium. 

4.  In  ulcers  which  are  of  slight  extent  but  deep,  extending  almost  to  the  mem¬ 
brane  of  Descemet,  the  thin  floor  of  the 

ulcer  is  often  pushed  forward  (Fig.  4,  a)  ^  Flg’  4‘  a 

into  a  vesicle,  which  from  its  thinness 
is  generally  transparent,  at  least  at  the 
summit. 


It  was  thought  that  this  vesicle  consisted 
entirely  of  membrane  of  Descemet,  but  on  more 
careful  examination  it  has  been  found  that  some 
of  the  posterior  layers  of  the  cornea  proper  are 


also  engaged,  and  that  even  if  at  the  summit  of  the  vesicle,  Descemet’ s  membrane  is  exposed, 


the  lateral  walls  at  least  have  a  covering  of  corneal  layers,  which  layers  increase  in  thickness  at 
the  border,  for  the  floor  of  the  ulcer  descends  stair-like  toward  the  center. 

This  state  has  been  called  keratocele  and  hernia  of  the  cornea.  It  leads  almost 
always  to  perforation  with  its  results.  The  aqueous  escapes,  the  perforation  closes, 
the  vesicle  forms  again,  etc.  Sometimes,  however,  by  the  growth  of  corneal  tissue, 
the  walls  are  strengthened,  and  a  cicatrix  is  formed  which  contracts,  then  the  vesicle 
is  flattened  out,  and  the  rupture  of  the  cornea  heals,  leaving  a  flat  cicatrix. 

5.  Large  ulcers  do  not  acquire  so  great  a  depth  before  bulging  out ;  under  favor¬ 
ing  circumstances  the  protrusion  reaches  a  high  grade  without  the  ulcer  being  deep. 
Frequently  the  base  appears  only  slightly  pressed  forward  (Fig.  4,  b) ;  in  other 
cases  the  projection  is  vesicular,  and  the  closure  of  the  lids  becomes  difficult  or  im¬ 
possible.  This  condition  is  called  ulcerative  corneal  staphyloma. 

The  shape  of  the  vesicle  is  spherical  or  conical,  according  as  the  coverings  are 
of  the  same  thickness  throughout,  or  are  thinner  at  one  part.  Th^enith  of  the 
vesicle  is  not  always  at  the  center,  but  corresponds  to  the  thinnestH^t  v>f  the  floor 
of  the  ulcer. 

In  very  rare  cases  the  superficial  layers  of  the  cornea  ulcerat^  tghout  their  extent,  and 
the  posterior  laminae  forming  the  floor  of  the  ulcer  are  p  r  e  s  setter  war  d  en  masse ,  forming  a 
total  ulcerative  protrusion.  ,ov 

The  walls  of  the  vesicle  are  at  first  mostly  gra5$§h  or  yellowish,  and  the  surface 
is  covered  with  a  purulent  deposit.  The  ulceration  extends,  the  walls  of  the  staphy¬ 
loma  become  thinner,  and  finally  a  rupture  o® irs.  Under  favorable  circumstances, 
however,  the  ectatic  ulcer  clears  up,  the  i&Si^opment  of  tissue  goes  on  more  slowly, 
and  the  new  elements  assume  a  higfl^ymvelopment.  Hence  the  anterior  Avail  of 
the  vesicle  is  covered  with  a  tliicL  of  neoplastic  corneal  substance,  and  a  layer 
of  cloudy  epithelium ;  the  resulkiP  a  cicatricial  comeal  staphyloma.  Sometimes, 
however,  by  atrophy  and  tlqd&yiing  of  the  new  tissue,  the  staphyloma  flattens  or 
even  disappears. 

This  condition  is^mjud  keratectasia.  Under  such  circumstances  perforation 
soon  occurs.  Unde^^re  favorable  circumstances,  however,  the  base  of  the  ulcer 
clears  up,  the  proliferation  of  tissue  becomes  less  intense,  and  the  newly  formed 
^ss  into  a  stage  of  higher  formation.  The  anterior  Avail  of  the 


lence  covered  by  a  layer  of  neoplastic  opaque  comeal  substance 
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and  an  opaque  layer  of  epithelium,  and  the  ectasia  itself  becomes  permanent  as  a 
cicatricial  staphyloma.  Occasionally,  however,  a  flattening  if  not  an  obliteration  of 
the  staphyloma  is  rendered  possible  by  the  shrinkage  and  thickening  of  the  newly- 
formed  superficial  layer. 

6.  Large,  and  especially  deep,  ulcers  often  cause  unevenness  of  the  entire  cornea, 
and,  consequently,  disturbance  of  vision.  If  there  is  a  protrusion  of  the  layers  under 
the  ulcer,  surrounding  parts  of  the  cornea  that  are  not  ulcerated  are  also  protruded. 
In  other  cases,  however,  the  whole  cornea  flattens  out,  as  the  cicatrix  shrinks  and 
retracts  with  it  the  surrounding  parts. 

7.  A  frequent  result  of  comeal  ulcers  is  perforation.  This  occurs  the  more 
readily  the  larger  and  deeper  the  ulcer ;  being  almost  universal  in  those  reaching  to 
the  membrane  of  Descemet.  In  this  case  the  perforation  may  result  from  normal 
intra-ocular  pressure ;  where  the  ulcer  is  shallow,  the  pressure  must  be  abnormally 
increased.  This  is  particularly  necessary,  where  the  floor  of  the  ulcer  has  not  be¬ 
come  extensible  by  inflammatory  change. 

The  abnormal  increase  of  intra-ocular  pressure  may  result  from  local  increase  of 
blood-pressure,  or  an  increase  of  the  contents  of  the  globe.  But  it  is  much  more 
frequently  caused  by  a  simultaneous  contraction  of  the  muscles  of  the  eyeball.  For 
these  surround  the  globe  in  greater  or  less  arcs,  and,  as  it  is  fixed,  compress  it  by 
their  simultaneous  action ;  since  a  curved  muscle,  when  its  ends  can  not  be  approxi¬ 
mated  by  contraction,  seeks  to  shorten  itself  from  an  arc  to  the  chord  of  the  arc. 


These  strong  simultaneous  contractions  of  the  recti  muscles  are  often,  or  even  as  a  rule, 
associated.  Intense  or  spasmodic  contraction  of  the  muscles  of  the  body,  lifting  heavy  weights, 
sneezing,  coughing,  vomiting,  straining  at  stool,  etc. ,  may  thus  cause  perforation  of  the  cornea. 


At  the  moment  of  perforation,  if  the  opening  is  small,  the  aqueous  humor  alone 
escapes ;  as  the  vitreous  is  pressed  on  by  the  muscles,  it  drives  the  iris  and  lens  for¬ 
ward  against  the  posterior  wall  of  the  cornea.  When  the  perforation  is  small,  a 
prolapse  of  the  iris  is  only  possible  at  this  time,  if  the  opening  is  at  the  periphery 
of  the  cornea,  or  when  the  lens  is  absent,  or  a  rupture^Vf  the  zonula  occurs, 
as  occasionally  happens  at  the  moment  of  rupture  iH^jeeftpheral  corneal  per¬ 
forations.  ‘  er 


For  where  the  perforation  is  peripheral,  the  direction  iwJVliich  the  aqueous  escapes  is  nearly 
parallel  to  the  surface  of  the  iris ;  and,  while  escapin^X^^eadily  removes  the  margin  of  the 
pupil,  corresponding  to  the  perforation,  from  th^arfQlnd  pushes  the  iris  into  the  opening. 
If  the  perforation  be  somewhat  farther  from  thindU^in  of  the  cornea,  the  aqueous  can  not 
cause  a  prolapse  at  the  moment  of  perforation^^  there  is  only  a  minimum  of  aqueous  behind 
the  iris,  while  that  in  front  of  it  escapes  perpendicularly,  or  at  least  at  a  great  angle  to  it ;  so 
that  it  is  rather  pushed  away  from  the  ogling.  If,  however,  the  lens  be  absent,  or  the  zonula 
ruptured,  the  case  is  different.  For  thrtmSne  vitreous  has  a  chance  to  press  into  the  perfora¬ 
tion,  and  also  push  in  the  portion^)fTly§5*i  front  of  it. 

The  intra-ocular  pressyn^ydi minislied  or  removed  by  the  escape  of  the  aqueous, 
and  in  the  intra-ocular  i^ssjds  the  mechanical  resistance  and  muscular  contractility 
of  their  walls  alone*  oguose  lateral  pressure;  if  these  have  suffered,  ruptures  easily 
occur,  a  choroidal/oytfStinal  hemorrhage  takes  place,  and  may  prove  serious.  In  a 
normal  state  otf^Cvessels,  this  is  not  to  be  feared  ;  here,  at  most,  a  dilatation  of  the 
vessels  and^wSbquent  passive  hypersemia  of  the  choroid  and  retina  occur. 

a.  If  the  froor  of  the  ulcer  simply  breaks  through,  while  still  thick,  and  the  deeper 
layersOr^^  not  been  affected  by  the  ulceration,  the  edges  will  sometimes  come 
tog^erancl  heal  by  the  first  intention.  Then  the  aqueous  collects  again,  the  his 
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Fig.  5. 


and  lens  resume  their  former  positions.  This  may  be  repeated  several  times,  and 
healing  take  place  as  if  there  had  been  no  perforation. 

b.  If  the  perforation  be  small  and  ulcerated,  or  a  rupture  be  only  partly  healed  by 
first  intention,  it  often  happens  that  the  part  of  the  anterior  capsule  or  iris  in  contact 
with  the  opening  adheres  to  it,  and  thus  stops  up  the  wound  without  entering  it ; 
whereupon  the  aqueous  again  collects,  and  the  anterior  chamber  is  re-established. 

If  the  perforation  is  central,  a  part  of  the  anterior  capsule  is  generally  glued  to 
the  edges  of  the  opening,  while  the  iris  remains  free ;  when  the  aqueous  collects,  the 
lens  is  pressed  back.  Often  the  capsule  breaks  loose  from  the  plug  that  has  formed 
in  the  perforation,  or  draws  a  small  portion  back  with  it,  and  the  perforation  remains 
closed,  although  the  crystalline  resumes  its  natural  position.  In  other  cases  the  en¬ 
tire  plug  accompanies  the  lens,  the  opening  is  renewed,  the  aqueous  again  escapes, 
and  this  may  be  repeated  several  times,  until  finally  the  plug  has  greatly  increased  in 
size,  and  remains  attached  to  the  edges  of  the  wound,  so  that  it  can  only  partially 
follow  the  retreating  lens.  The  corneal  ulcer  may  heal  with,  or  more  rarely  without, 
a  cicatrix  or  superficial  opacity ;  wdiile  the  remains  of  the  plug  on  the  anterior  cap¬ 
sule  are  absorbed,  or  cause  a  chalky  deposit,  forming  a  so-called  central  capsular 
cataract.  If  the  corneal  perforation  is  at 
some  distance  from  the  center,  with  a  small 
posterior  opening,  a  portion  of  the  pupillary 
margin,  or  of  the  breadth  of  the  iris,  becomes 
glued  to  it  (Fig.  5) ;  but  this  often  becomes 
free  again,  with  the  reformation  of  the  ante¬ 
rior  chamber,  the  muscles  and  elasticity  of  the 
iris  commence  to  act,  and  they  draw  back  the 
part  glued  to  the  cornea.  In  adhesions  of 
slight  extent,  detachment  follows  as  a  rule  the  more  readily,  when  the  displaced  long 
fibers  and  sphincter  pupilloe  so  act  on  the  point  of  adhesion  c  of  the  iris,  that  their 
forces,  a  and  b,  nearly  combine,  and  the  resultant  cl  is  almost  a  radis^of  the  curva¬ 
ture  of  the  perforated  cornea.  Frequently  no  trace  of  the  attiui^enT  remains  on 
the  cornea,  occasionally  only  a  speck  of  iris  pigment.  Sometiipd^Ander  the  traction 
of  the  iris,  the  attaching  plug  is  drawn  out  to  a  few  filamem^  which  subsequently 
rupture  and  disappear,  or  are  left  attached  to  the  corneal^Jaiftrix,  and  extend  thence 
to  the  iris.  In  some  cases  the  attachment  of  the  irisHtf©ins  ;  this  is  called  partial, 
anterior  synechia.  . 

c.  In  perforations,  whose  posterior  openinaX^ceeds  a  millet-seed  in  size,  the 

results  are  generally  different.  v 

If  the  cornea  be  perforated  in  the  centmjAffle  results  may,  it  is  true,  be  the  same 
as,  or  similar  to,  those  above  mentionecL^N^t  generally  as  the  pupil  is  contracted 
by  the  decrease  of  intra- ocular  press^sTronsequent  on  escape  of  the  aqueous,  its 
edges  come  in  contact  with  andmi©bre  to  the  neoplastic  formation  plugging  the 
peMoPation  (Fig.  6).  The  capsule,  whose  middle  part 
♦A*  glued  to  the  edges  of  the  perforation,  may  be 
^broken  loose  by  the  renewal  of  the  aqueous,  and,  by 
resorption  of  the  part  of  the  plug  remaining  attached 
to  it,  may  again  become  transparent.  But  the  visual 
power  remains  limited,  even  when  the  pupillary 
margin  is  freed,  by  the  traction  of  the  dilator  muscles, 
for  the  pupyS^emains  wholly  or  partly  behind  the  opacity  left  by  the  corneal  ulcer 


Fig.  fj. 
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when  healing.  But  the  adhesions  are  often  strong  enough  to  maintain  the  connec¬ 
tion  between  the  lens  and  cornea,  notwithstanding  the  pressure  of  the  collecting 
aqueous,  so  that  the  anterior  chamber  is  not  re-formed. 

If  the  cornea  rupture  at  a  greater  distance  from  the  center,  as  the  pupil  contracts 
after  the  escape  of  the  aqueous,  its  border  falls  beyond  the  point  of  perforation,  and 
part  of  the  breadth  of  the  iris  enters  the  opening,  and  is  kept  there  by  the  pressure 
of  the  lens  and  vitreous.  Hence  the  iris  covers  the  opening  without  fully  closing 
it,  the  aqueous  has  free  exit ;  so  long  as  this  is  possible  the  condition  remains  the 
same  unless  the  ulceration  progresses.  Inflammatory  proliferation  begins  sooner  or 
later  in  the  exposed  portion  of  iris  which  thus  becomes  glued  to  the  edges  of  the 
perforation.  The  aqueous  again  collects,  the  lens  resumes  its  position,  the  iris 
muscles  may  again  act,  and  if  the  adhesions  are  not  too  firm,  the  iris  may  partially 
break  loose  and  the  aqueous  again  escape,  and  this  may  be  repeated  for  weeks. 
Finally  the  adhesions  become  so  firm  that  the  muscular  power  of  the  iris  cannot 
break  them  up.  The  aqueous  collecting,  now  presses  against  the  posterior  wall  of 
the  cornea,  and  the  iris  is  stretched  through  the  opening  as  through  a  frame,  and 
extruded  in  the  shape  of  a  vesicle,  forming  a  prolapse  of 'the  iris  (Fig.  7).  This  varies 
Fig.  7.  from  the  size  of  a  millet-seed  to  that  of  a 

pea.  The  walls  of  the  vesicle  are  thin, 
hence  the  slightly  illuminated  fundus  of  the 
eye  appears  black. 

The  gradual  increase  of  the  vesicle  depends 
chiefly  on  the  stretching  of  the  originally  ex- 
a  b  posed  portion  of  iris,  which  is  adherent  around 

the  edges.  An  addition  to  the  portion  of  iris  involved  only  occurs  if  the  neoplastic  tissue  is  torn 
(by  the  pressure  on  the  vesicle  from  behind)  and  gives  way  somewhat.  But  this  giving  way 
is,  as  a  rule,  very  slight,  the  resistance  of  the  adhesions  being  increased  by  the  action  of  the  mus¬ 
cles  of  the  iris,  which  keep  this  membrane  tense,  and  strive  to  draw  it  away  from  the  opening. 


f 


Not  unfrequently  the  vesicle  ruptures,  especially  when  it  is  large,  since  with  the 
extent  of  the  prolapse  the  amount  of  the  intra-ocular  pre$slCe*cting  on  it  increases. 
After  this  second  rupture  the  edges  unite,  the  vesicl^J^orms  again,  etc.  Finally 
after  a  perforation,  the  walls  of  the  vesicle  folde<jKjJfcgether  are  united  by  inflam¬ 
matory  product  to  a  plug  which  thickens  more  w<Sr  more,  and  after  closure  of  the 
opening  offers  sufficient  opposition  to  thejm^yfe  of  the  aqueous,  and  becomes  a 
flat  corneal  cicatrix,  into  which  the  prolapfcdNpVrtion  of  iris  is  transformed,  leaving 
only  a  little  mass  of  black  pigment,  Tigris  is  then  adherent  around  the  posterior 
border  of  the  cicatrix.  Under  such  ci(^mstances  the  pupil  is  free,  at  most  a  little 
elongated,  but  quite  movable,  an<b0j  the  opacity  is  to  one  side,  vision  is  good  or 
only  limited.  This  limitation  riQktstly  dependent  on  the  loss  of  function  caused 
by  the  attachment  of  the  iriAA(&  not  on  the  covering  of  the  pupil. 

But  the  case  is  less  f^v^Sle  when  a  portion  of  the  pupillary  margin  of  the  ins 
is  attached  to  the  perfd^arion.  This  may  occur  at  the  time  of  the  perforation ;  or 
when  a  part  of  tli£  Iggadtli  of  the  iris  was  originally  exposed,  it  may  happen  from 
an  extension  of  tbsNtfceration.  At  other  times  its  immediate  cause  is  the  partial  de¬ 
liquescence  qf  Th^product  that  glues  the  exposed  portion  of  iris  to  the  edges  of  the 
ulcer ;  foi^hNile  latter  case,  the  parts  of  the  iris  attached  to  the  borders  of  the 
opening  mrVbasily  torn  loose  by  the  pressure  of  the  aqueous,  and  the  pupillary 
margW^the  part  engaged  is  driven  into  the  perforation  by  the  escaping  aqueous. 

SUNne  ulceration  does  not  proceed  further,  the  prolapsed  pupillary  portion  re- 

or 
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mains  glued  to  the  edges  of  the  perforation,  and  the  opening  is  closed  by  the  for¬ 
mation  of  a  plug  (Fig.  8)  which  posteriorly  is  in 
contact  with  the  lens  and  vitreous.  Subsequently, 
while  the  lens,  under  the  pressure  of  the  collecting 
aqueous  humor,  again  becomes  free,  the  newly- 
formed  mass  gradually  thickens  to  a  cicatrix,  to 
which,  naturally,  the  engaged  part  of  the  pupillary 
zone  of  iris  remains  attached.  Thus,  in  proportion 
to  the  amount  of  the  border  engaged,  the  pupil  is  lessened,  and  falls  partly  or  en¬ 
tirely  behind  the  corneal  opacity,  so  that  vision  is  more  or  less  impaired. 

This  state  is  made  still  worse  by  the  fact  that  when  the  aqueous  escapes  the  pupil 
contracts,  so  that  even  with  a  small  perforation  a  relatively  large  proportion  of  the 
pupillary  margin  is  brought  in  contact  with  its  edge  and  there  retained.  Besides, 
after  the  closure  of  the  perforation,  the  iris  muscles  begin  to  act,  but  the  circular 
muscle  has  gained  a  fixed  point  at  the  plug,  toward  which  it  contracts.  Thus  it  suc¬ 
cessively  brings  new  portions  of  pupil  near  the  plug  and  renders  their  attachment 
possible,  especially  when  the  iris  tissue  is  extensively  inflamed.  In  fact  where  the 
pupillary  margin  is  thus  exposed  and  subsequently  attached  to  the  cornea,  we  often 
see  (especially  in  peripheral  perforations)  the  opposite  half  of  the  iris  distorted  to¬ 
ward  the  comeal  perforation,  and  the  center  of  the  pupil  is  displaced  in  the  same 
direction.  The  pupil  then  becomes  elongated,  even  slit-shaped,  and  the  margin 
furthest  from  the  perforation  gradually  approaches  it ;  in  some  cases  it  even  reaches 
the  perforation  and  becomes  adherent  to  it,  so  that  the  pupil  is  entirely  closed. 


If  the  exposed  portion  of  the  pupillary  zone  is  somewhat  extensive,  that  is,  if  the  diameter 
of  the  perforation  is  considerable  and  the  pupillary  margin  falls  near  the  central  border  Qf  the 
opening,  after  it  has  become  adherent,  the  exposed  portion  of  iris  may  be  expanded  to  a  vesicle, 
while  its  margin  remains  attached  to  the  central  border  of  the  perforation.  Sometimes  it  also 
happens  that  not  only  the  part  of  the  his  in  question,  but  a  part  of  the  plug  to  which  the 
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of  the  vitreous  not  unfrequently  escape  at  the  moment  of  rupture  or  subsequently. 
The  globe  collapses,  and,  as  a  consequence  of  the  entire  removal  of  intra-ocular  pressure, 
marked  hypercemia  of  the  uvea  and  retina  result.  The  perforation  generally  closes 
in  a  few  days,  since,  by  collapse  of  the  globe,  the  edges  of  the  corneal  opening  ap¬ 
proach  each  other,  and  the  perforation  is  also  partly  covered  by  the  prolapsed 
portion  of  iris,  and  the  pupil  is  obliterated.  Subsequently  the  prolapsed  iris  be¬ 
comes  adherent  to  the  edges  of  the  perforation,  and  forms  the  foundation  for  a  more 
or  less  extensive  and  thick  corneal  cicatrix,  which  may  remain  as  such  or  become  a 
partial  cicatricial  staphyloma.  But  usually  the  cicatrix  remains  flat  and  even,  the 
non-ulcerated  portion  of  cornea  shrinks  up,  the  anterior  half  of  the  eye  flattens  and 
atrophies.  In  many  cases,  after  partial  evacuation  of  the  globe,  intense  inflammation 
of  its  remaining  contents  occurs.  On  account  of  the  hyperaemia  resulting  from 
absence  of  intra-ocular  pressure,  there  may  be  hemorrhage,  and  the  cornea,  iris,  and 
even  a  great  part  of  the  choroid  and  retina  may  sutler  from  purulent  inflammation ; 
the  pus  is  evacuated  and  the  collapsed  globe  finally  shrinks  to  the  size  of  a  pea  or 
hazel-nut. 


In  rare  cases,  at  the  moment  of  perforation,  the  vitreous  advances  so  suddenly,  that  part  of 
the  retina  adherent  to  its  outer  wall  is  torn  loose  from  the  ora  serrata,  prolapses  and  becomes 
attached  to  the  cicatrix.  Where  there  was  previous  disease  of  the  choroid,  vessels  also  burst 
and  a  mass  of  blood  is  poured  out  between  choroid  and  sclera,  sometimes  to  such  an  extent  as 
to  loosen  the  former  from  the  latter  entirely  ;  or  even  the  ciliary  muscle  is  ruptured,  and  the 
blood  flows  outward.  What  remains  coagulates  and  organizes,  while  the  eye  gradually  atrophies. 


e.  If  the  cornea  is  destroyed  by  purulent  inflammation  or  necrosis,  of  course  the 
lens  and  vitreous  escape  more  easily,  and  in  such  cases  phthisis  of  the  globe  fre¬ 
quently  results.  Cases,  however,  occur  where  the  lens  retains  its  normal  relation  to 
the  ciliary  body  and  preserves  its  integrity,  or  where  only  the  anterior  capsule  is  torn 
and  the  nucleus  of  the  lens  evacuated.  Then  the  iris  appears  stretched  behind  the  ab¬ 
normal  opening,  the  pupil  is  contracted  and  is  soon  closed  by  a  neoplastic  plug,  which 
posteriorly  unites  intimately  with  the  anterior  capsule.  Thq£h«  proliferates,  swells, 
becomes  more  vascular,  and  fleshy  waifs  arise  on  its  suuwS^  By  these  its  exterior 
zone  is  united  with  the  ulcerated  edges  of  the  perfortfPi^  Subsequently  this  new 
formation  thickens  to  a  cicatrix,  which  gradually  c^Aiiacts  to  a  round  or  oval  plate  as 
large  as  a  pea.  The  anterior  zone  of  the  sclera  isX^s  deviated  toward  the  optic  axis, 
and  is  not  unfrequently  much  flattened ;  whft&kkre  globe,  as  a  whole,  atrophies. 

Moreover,  it  not  unfrequently  happen#;  tk*frf  after  closure  of  the  pupil  and  attach¬ 
ment  of  its  margin  to  the  anterior  ca]>?5s>,  the  exposed  iris  is  partly  or  entirely 
bulged  out  by  the  collecting  aqueous^uro  a  vesicular  protrusion,  beyond  the  scleral 
opening.  This  is  called  total  iris*fc2pfiyloma. 

W  If  the  entire  iris  is  prolapsed,  the  zenith  of 
the  vesicle  usually  appears  unbilicated  (Fig. 
10),  as  the  plug  closing  the  pupil  does  not 
stretch  so  much  as  the  iris  itself.  This  re- 
m  J?  JL  suit  supposes,  of  course,  that  the  plug  has 

^ - loosened  from  the  anterior  capsule,  or  that 

the  zonula  has  ruptured  and  the  lens  has 
.Ny —  ^  \  followed  the  plug  into  the  concavity  of  the 

<A  staphyloma.  Where  the  anterior  capsule 

maint?K^  i*s  normal  position,  and  the  pupillary  margin  of  the  iris  has  not  broken 
^rom  it,  the  bulging  can  only  occur  at  one  or  more  parts,  while  the  remainder 
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Fig.  11. 


of  tlis  iris  and  its  pupillary  zone  maintain  their  normal  position,  and  gradually 
change  to  a  flat  cicatrix.  The  staphyloma  then  usually  appears  puffed  up  in  places. 

The  protrusion  is  not  always  equal  at  all  points.  Not  unfrequently  adhesions 
form  between  the  posterior  surface  of  the  iris  and  the  anterior  capsule,  which 
present  obstacles  to  the  protruding  action  of  the  aqueous ;  they  are  often  stretched 
out  to  threads  before  they  rupture,  and  they  retract  certain  points  on  the  surface  of 
the  iris.  In  other  cases  the  tissue  of  the  iris  itself  thickens,  and  at  certain  points  of 
the  vesicle,  tendinous  opacities  form  which  are  less  extensible.  In  both  cases  the  sur¬ 
face  of  the  staphyloma  appears  uneven  (Fig.  11),  with  furrows  running  in  different  di¬ 
rections.  It  acquires  a  distant  resemblance 
to  a  bunch  of  grapes,  hence  the  name  sta¬ 
phyloma  iridis  racemosum. 

Staphyloma  of  the  iris  may  burst  and 
again  fill  up,  or  after  repeated  ruptures  may 
remain  folded  up,  and  give  rise  to  a  flat  cic¬ 
atrix,  or  the  walls  may  thicken  and  form 
a  complete  corneal  staphyloma.  Then  the 
eyeball  is  generally  enlarged,  though  its 
deeper  structures  may  atrophy. 

Treatment. — The  indications  are  to  limit  and  suppress  the  suppuration,  to 
present  the  best  circumstances  for  a  cure,  to  shun  the  secondary  accidents,  and 
lessen,  as  far  as  possible,  bad  results. 

1.  The  same  means  may  be  used  to  hinder  suppuration,  and  thus  arrest  the  pro¬ 
gressing  destruction  of  the  cornea,  as  in  other  forms  of  keratitis.  Of  course  the 
cause  must  first  be  removed.  Occasionally  this  suffices  to  induce  the  process  to  re¬ 
cede.  In  the  neuroparalytic  form  especially  the  application  of  a  protective  band¬ 
age,  which  keeps  off  injurious  influences  and  may  prevent  abnormal  dryness,  usu¬ 
ally  suffices  to  cause  resorption  of  existing  infiltration  or  cicatrization  of  ulcers. 
The  indications  for  treatment  depend  greatly  on  the  intensity  of  the  existing 
symptoms  of  irritation.  yO) 

a.  When  the  process  begins  with  decided  symptoms  of  vasoJSJbmd  nervous  ir¬ 
ritation,  and  so  long  as  it  progresses  with  great  hyperoemia,  cd^Nftftic  swelling  of  the 
neighboring  vascular  parts,  as  well  as  with  great  local  elevaimK  of  temperature ;  strict 
antiphlogistic  regimen,  cold  applications,  and,  if  requi&uT  local  blood-letting,  are 
indicated.  Besides  these,  instillations  of  atropine  ij^pSp^d  several  times  daily,  and, 
when  the  affection  is  very  painful,  hypodermic  ifciecfcrons  of  morphia  are  required. 

1).  Where  the  vascular  as  well  as  the  nervouQ^mptoms  are  only  moderate  ;  be¬ 
sides  suitable  regimen,  we  will  only  need  to/nse  the  protective  bandage,  and  one  or 
two  instillations  of  atropine  daily.  TheQmlriatic  is  dangerous,  however,  if  the 
abscess  is  so  situated  that  a  prolapse^l^ifr  pupillary  portion  of  the  iris  is  to  be 
feared  should  perforation  of  the  c^rryin  occur  while  the  pupil  is  dilated ;  under 
such  circumstances  it  had  better^e^avoided  if  possible. 

c.  If  the  abscess  is  devejog^d  with  relatively  slight  vascular  irritation  but  in¬ 
tense  ciliary  neurosis,  hypad&tfnic  injections  of  morphia  should  be  combined  with 
the  energetic  use  of  atrqtf^r  and  the  protective  bandage.  If  this  does  not  lessen 
the  severe  nervous  s^wyKoms,  we  may  have  a  trusty  nurse  apply  temporarily  (and 
alternately  with  thn  protective  bandage)  compresses  wet  with  warm  water  or  chamo¬ 
mile  tea  of  ab^aEpftpO0  F. 

At  the  saij^^ime  the  atropine  is  to  be  continued  ;  occasionally  the  sufferings  of  the  patient 
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are  very  much  eased  by  this  procedure,  without  our  having  to  fear  much  extension  of  the 
abscess.  Perhaps  this  result  is  due  to  a  diminution  of  tension  in  the  cornea. 


But  so  soon  as  the  ciliary  neurosis  recedes,  that  is,  when  the  pain  is  lessened  or 
removed,  the  warm  applications  should  be  given  up.  Their  too  long  continuance 
usually  causes  severe  conjunctival  liyperoemia,  or  even  inflammation,  and  may  lead 
to  annoying  increase  of  suppuration  of  the  cornea  ( Graefe ,  Classen ,  Staverihagen). 

In  the  greater  number  of  cases  this  method  of  treatment  will  be  found  sufficient. 
But  it  may  occur  that  the  remedies  named  have  no  effect,  or  that  the  irritation, 
especially  the  exceedingly  painful  ciliary  neurosis  lessens,  while  the  suppuration 
continues ;  the  inflammatory  product  extends  further  in  the  adjacent  cornea  and  thus 
causes  it  to  be  destroyed,  that  is,  the  inflammatory  point  extends  and  is  finally 
connected  with  intis,  and  often  with  hypopyon,  and  thus  the  eye  is  completely 
lost  by  phthisis  of  the  cornea  or  suppurative  panophthalmitis. 

This  resistance  of  the  disease  to  remedies  which  are  at  other  times  effectual,  may 
be  thus  explained.  Resorption  is  difficult  when  there  is  a  great  amount  of  puru¬ 
lent  infiltration,  and  is  not  quite  enough  to  prevent  a  perforation.  But  this  perfora¬ 
tion  does  not  always  occur  by  the  shortest  way,  but  very  frequently  not  until  the 
pus  has  become  widely  distributed  and  a  large  portion  of  the  cornea  is  destroyed. 
Besides,  the  advancing  destruction  of  the  cornea  is  not  always  to  be  ascribed  to  the 
inflammation  and  the  deliquescing  properties  of  the  infiltration,  but  in  part  to  the 
decided  pressure  under  which  the  infiltrated  and  the  tissue  adjacent  to  it  are  placed. 
It  has  been  sufficiently  shown  how  destructive  is  pressure  to  the  nutrition  of  in¬ 
filtrated  tissue. 

From  what  has  been  said,  we  see  that  the  direct  indication  is  to  evacuate  masses 
of  pus  in  which  these  evils  are  threatened,  or  at  least  by  relaxation  of  the  tension  of 
the  cornea  to  place  it  in  less  danger.  Indeed  it  is  a  recognized  fact  shown  by  ex¬ 
perience,  that  suppuration  in  the  cornea  heals  rapidly  after  perforation  and  prolapse 
of  the  iris  have  occurred.  It  does  not  then  advance,  but  tlieunaterial  that  can  not 
be  healed  is  thrown  off,  the  floor  of  the  ulcer  clears  up,  a^Q^oon  heals.  We  were 
thus  led  to  imitate  this  natural  process,  but  at  the  saiuOffrne  to  avoid  any  further 
loss  of  substance  and  prolapse  of  ills.  ParacentesiijpQvfhe  cornea  thus  became  a 
means  of  treatment.  pS 

This  operation  appears  to  be  especially  indjpk&ct— 

1.  In  large  abscesses  and  onyces. 

2.  In  abscesses  which  have  opened  £osh*norly,  but  which  fill  up  rapidly  and 
show  a  great  disposition  to  extension. 

3.  In  suppurations  of  any  kind  aoeompanied  by  intense  vascular  and  nervous  ir¬ 
ritation,  and  when  the  tissue  is  extfNrccl  to  great  pressure  on  account  of  the  amount 


of  the  infiltration.  vu 

4.  The  evacuation  of  pua-wb  the  anterior  chamber,  or  even  into  the  deeper  parts 
of  the  eye,  renders  the  ii^i .(ittion  more  decided,  even  renders  it  absolutely  necessary. 

According  to  the  the  object  of  the  operation  is  not  by  any  means  simply  the  evacua¬ 

tion  of  the  infiltratio^jxf  it  were  so,  it  would  be  fruitless  in  most  cases.  For  pus  that  is  fluid 
and  capable  of  ♦b^^  evacuated,  is  rarely  found  at  a  time  when  paracentesis  could  serve  as  a 
preventive  a^J^^progressing  destruction  of  the  cornea.  In  spite  of  this,  even  in  these  cases 
the  result  oiN^tracentesis  is  often  beneficial.  The  pain  is  usually  lessened  or  altogether 
removecbisAl  frequently  the  progress  of  the  abscess,  as  well  as  the  destruction  of  the  corneal 
elenmn^Oplt  are  arrested.  It  is,  moreover,  certain  that  the  same  results  are  attained  when  the 
pun^ure  is  made  outside  of  the  abscess  in  the  sound  cornea. 
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This  rather  disproves  the  recently  urged  necessity  of  evacuating  the  abscess  at  all  hazards; 
for  this  purpose  it  was  recommended  to  enter  the  abscess  at  its  lower  extremity,  and  pass  from 
it  to  the  anterior  chamber  at  its  upper  border.  Thus  the  aqueous  humor  would  flow  through 
and  thoroughly  wash  it  out ;  any  pus  remaining  is  to  be  picked  away  with  toothed  forceps.  It 
is  said  that  in  this  manner  a  cure  will  be  assisted,  since  the  aqueous  will  not  evert  the  edges  of 
the  inner  wound  by  pushing  them  into  the  track  of  the  wound,  and  thus  prevent  union  {A. 
Weber). 

If  an  abscess  has  been  partly  or  entirely  emptied  by  paracentesis  or  spontaneous 
rupture,  and  its  anterior  wall  then  appears  thin,  and  there  is  little  prospect  of  its 
continuing  intact,  it  is  best  to  remove  it  with  the  sharp  edge  of  a  Daviel’s  spoon,  so 
as  to  change  the  cavity  of  the  abscess  to  an  open  ulcer.  When  undertaking  the 
operation  we  must  always  remember  that  the  diseases  demanding  paracentesis  are 
in  themselves  serious,  and  that  the  operation  does  not  by  any  means  offer  a  certainly 
favorable  result,  but  rather  that  in  spite  of  it  the  process  continues,  and  may  result 
badly. 

Undoubtedly  much  of  this  want  of  success  is  due  to  the  fact  that  the  opening 
readily  closes  again,  the  unfavorable  conditions  return  before  the  resolution  of  the 
disease  is  assured.  We  should  therefore  make  the  opening  as  broad  as  possible, 
and  in  urgent  cases  often  reopen  it  by  means  of  Daviel’s  spoon,  or  a  delicate  spatula. 

The  frequent  insufficiency  of  one  paracentesis  led  to  the  trial  of  iridectomy  at  a  time  when 
the  iris  was  considered  to  be  drawn  into  the  process  ( Graefe ,  Mooren ,  Classen).  The  results 
on  the  whole  were  satisfactory.  This  may  be  explained  by  the  large  opening,  and  the  more 
difficult  consolidation  of  the  line  of  union,  without  supposing  that  the  cutting  off  of  the  iris 
had  anything  to  do  with  it.  The  peripheric  linear  section  with  the  small  knife  is  now  pre¬ 
ferred  to  the  lance-shaped*  knife  ( Graefe).  Yet  even  iridectomy  has  not  answered  all  the  ex¬ 
pectations  ( Saemisch ). 

Very  recently  it  is  believed  that  the  proper  treatment  has  been  found  in  a  free 
transverse  section  of  the  purulent  collection.  This  operation  is  performed  on  ulcers 
which  are  very  much  inclined  to  extend  superficially,  especialhjJ^rtird  one  side, 
and  which  are  apt  to  be  complicated  with  iritis.  The  eyeballpAwfed,  the  lids  held 
apart,  while  a  Graefe1  s  cataract  knife  is  entered  on  the  outa^Qforder  of  the  cornea 
within  the  still  healthy  corneal  substance,  carried  rapMK^  through  the  anterior 
chamber,  and  brought  out  on  sound  tissue,  so  tha^fcWSAor  of  the  ulcer  shall,  as 
it  were,  be  halved,  doing  this  last  by  a  sort  of  *saVdjrg  motion.  The  eye  is  then 
covered  by  a  simple  compress,  and  treated  witli\tropine.  But  since  the  wound 
will  close  within  an  hour,  or  even  earlier,  in  Smer  to  be  certain  of  an  effect  it 
should  be  opened  with  a  delicate  spatulay*Aa#rst  twice  a  day,  but  subsequently  at 
longer  intervals  {Saemisch).  The  remiV>S$)  this  treatment  are  very  highly  spoken 
of.  Yet  we  should  not  decide  as  relative  value  of  this  operation  over  a 

simple  paracentesis  until  furth^^caoJparisons  have  been  made.  It  is  certainly  a 
much  more  severe  procedure.  v/ 

After  paracentesis  of  tht^Jpmea  the  protective  bandage  should  be  applied,  the 
patient  should  be  kept  ir  'while  a  general  antiphlogistic  regimen  is  maintained. 
Iu  all  cases  an  atroph^Gmtion  should  be  repeatedly  dropped  in  the  eye.  But  if 
the  extension  of  th^$Kilent  infiltration  and  the  severity  of  the  inflammation  forbid 
the  hope  that  e^Aigli  of  the  cornea  wall  be  preserved  for  an  artificial  pupil,  it  is 
advisable  to  suppuration  by  means  of  compresses  dipped  in  warm  water,  or 

hy  the  appPWion  of  poultices,  and  thus  prevent  the  suppuration  from  lasting  for 
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weeks,  and  finally  even  endangering  the  general  condition  of  the  patient.  In  total 
abscesses  of  the  cornea,  especially  when  it  is  an  accompaniment  of  suppurative  pan¬ 
ophthalmitis,  such  a  treatment  after  paracentesis  and  partial  evacuation  of  the  pus 
from  the  globe  is  especially  to  be  recommended. 

d.  In  the  case  of  ulcerations  which  are  not  irritable,  but  which  steadily  advance, 
especially  superficially,  very  carefully  applied  warm  compresses,  alternating  with 
the  bandage,  and  the  instillation  of  an  atropine  solution,  are  apt  to  do  good.  A 
little  reaction  is  usually  seen  after  this  treatment :  the  conjunctiva  and  episcleral 
tissue  become  injected  and  swell  somewhat,  the  eye  becomes  more  sensitive,  and  an 
opaque  line  of  demarcation  forms  around  the  ulcer,  over  which  the  pus  with  diffi¬ 
culty  advances. 

Generally  speaking,  the  rule  is  to  make  the  applications  the  warmer,  the  less  the 
irritation.  Yet  the  temperature  should  never  exceed  106°  F.  As  fast  as  the  reaction 
sets  in,  the  heat  of  the  applications  should  be  lessened,  and  finally  only  the  bandage 
and  atropine  employed.  In  case  the  reaction  is  very  great,  we  may  perhaps  be 
obliged  to  employ  cold  applications,  leeches,  and  so  on.  The  existence  of  iritis  and 
hypopyon  where  there  is  no  irritation,  does  not  contraindicate  the  hot  applications. 

The  cause  has  also  no  influence  on  the  indications  for  this  treatment  ( Graefe ). 
With  careless  patients  and  attendants  warm  compresses  are  apt  to  be  harmful,  and 
the  bandage  may  as  well  be  substituted  for  them. 

e.  &  f.  Irritating  agents  are  to  be  used  in  chronic  ulcers  which  exist  for  weeks 
continually  secreting  a  small  amount  of  pus,  and  which  resist  all  treatment,  but 
steadily  advance  in  depth  and  surface  ;  also  in  ulcerative  losses  of  substance,  which, 
after  having  cleared  up,  do  not  show  the  slightest  tendency  to  fill  up,  and  which  re¬ 
main  for  weeks  with  an  entire  absence  of  all  symptoms  of  irritation.  They  are  to 
be  used  with  care.  Their  object  is  the  excitation  of  the  nutritive  process  in  the 
cornea,  and  thus  favor  the  formation  of  new  corneal  tissue.  The  applications  most 
to  be  recommended  are  the  ointment  of  the  yellow  oxyclof  mercury,  and  pencilings 
with  pure  or  dilute  tincture  of  opium.  Warm  compressp^do  very  little  good  in 
such  cases. 

The  use  of  solutions  containing  lead  as  well  as  >«Mnstillation  of  collyria  of 
acetate  of  lead,  nitrate  of  silver,  sulphate  of  zinc  ajj^opper,  in  which  there  is  lau¬ 
danum,  should  be  avoided.  These  solutions  reKQiiy  form  precipitates  on  the  floor 
of  the  ulcer,  which  adhere  very  firmly,  ancUsfQ  used  for  a  long  time  become  in- 
crusted,  and  since  they  become  covered  o\£j/  by  granulations,  become  actually  in- 
capsulated  and  leave  dense  opacities, 

More  dangerous  still  the  use  of  the  mfl  caustics,  esjDecially  the  much- vaunted  ni¬ 
trate  of  silver.  Even  the  most  carc^fcQind  delicate  touching  of  the  base  of  the  ulcer 
with  nitrate  of  silver  in  substawpMfc  apt,  on  account  of  the  ready  solubility  of  the 
pure  agent,  to  cause  great  dHQfttction  of  tissue,  and  thus  considerably  enlarge  the 
ulcer.  Besides,  the  reaaticfe^ifter  such  a  procedure  is  usually  very  severe,  and  in 
consequence  the  suppuration  is  increased  instead  of  lessened,  and  the  loss  of  sub¬ 
stance  grows  larger^Cj 

2.  When  the  i  inflammation  has  passed  its  hight,  and  the  diminution  of  the  accom¬ 
panying  irri^fitiGm  shows  that  it  is  on  a  decline,  when  the  ulcer  has  ceased  to  en¬ 
large,  we  any  very  active  treatment  to  be  useless,  and  it  may  even  prevent 

healing.  treatment  should  then  be  confined  to  the  removal  of  all  harmful  in- 

fluen^ytfl  which  end  the  eyes  should  be  carefully  protected,  especially  by  the 
w epimg  of  a  bandage.  When  the  sensitiveness  of  the  eye  is  completely  removed,  ancl 
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the  loss  of  substance  of  the  cornea  is  completely  filled  up,  the  patient  may  gradu¬ 
ally,  and  with  the  greatest  care,  return  to  his  ordinary  employment. 

If,  after  the  ulcer  has  filled  up,  an  opacity  remains,  we  may  try  the  insufflation 
of  calomel,  and  subsequently  the  ointment  of  the  yellow  oxyd  of  mercury  for  the 
purpose  of  clearing  it  up.  But  these  agents  should  be  used  wfith  the  greatest  care 
and  at  first  only  experimentally. 

3.  Besides  these  general  indications  the  peculiar  circumstances  of  each  case  of 
suppuration  will  furnish  a  number  of  special  ones,  whose  exact  carrying  out  is  not 
less  necessary,  if  we  desire  that  the  treatment  shall  in  some  degree  answer  the  above 
detailed  requirements. 

In  open  ulcers  we  should  pay  especial  attention  to  any  projection  forward  or 
bulging  of  the  base  of  the  ulcer. 

Since  we  have  no  means  of  increasing  the  resisting  power  of  the  thinned  cornea, 
we  should  avoid  with  the  greatest  care  the  momentary  increase  of  the  intra-ocular 
pressure.  The  use  of  the  protective  bandage  is  the  best  means  of  accomplishing 
this.  Of  course  it  increases  the  intra-ocular  pressure,  but,  since  it  acts  directly  upon 
the  anterior  wall  of  the  globe,  it  neutralizes  the  intra-ocular  pressure  in  part,  exactly 
in  the  position  in  which  this  can  do  harm.  It  is  also  of  the  greatest  importance 
to  avoid  powerful  contraction  of  the  recti  muscles.  For  this  purpose  we  may 
advise  rest,  best  in  the  recumbent  posture,  and  especially  should  the  patient  avoid 
sneezing,  coughing,  vomiting,  straining  at  stool,  crying,  stooping  the  head  quickly, 
and  so  on. 

When  the  extent  of  the  purulent  collection  and  the  intensity  of  the  inflammatory 
symptoms  forbid  all  hope  of  saving  a  sufficient  portion  of  the  cornea  for  an  artificial 
pupil,  it  is  advisable  to  hasten  the  formation  of  pus  by  warm  applications,  and  thus  pre¬ 
vent  the  suppuration  from  going  on  for  weeks,  and  injuring  the  general  health  of  the 
patient.  In  total  abscess  of  the  cornea,  where  it  is  one  of  the  symptoms  of  purulent 
panophthalmitis,  the  above  proceeding  is  especially  to  be  recommended  after  paracen¬ 
tesis.  In  desperate  cases  the  enucleation  of  the  globe  is  then  sometim*^  ustifiable. 

In  open  ulcers,  besides  assisting  the  formation  of  pus,  we  nrto^atlend  to  any 
bulging  out  of  the  floor  of  the  ulcer.  The  cornea  should  be  s»A0rted  by  a  “  pro¬ 
tective  bandage,”  in  spite  of  the  fact  that  the  total  intraocular  pressure  is  thus 
increased.  If  cold  be  indicated  at  the  same  time,  ice  cori^Ac^es  may  be  used  to  act 
by  their  weight  and  temperature.  They  diminish  iifi^Qtuar  pressure  by  lessening 
the  amount  of  blood  in  the  eye.  Spasm  of  the  rec^Jnuscles  should  be  prevented 
as  much  as  possible,  by  having  the  patient  remainj^bed,  and  avoid  sneezing,  cough¬ 
ing,  straining,  &c.  ^ 

In  extensive  deep  ulcers,  this  does  notsA&mys  suffice  to  prevent  perforation. 

prf  oral  paracentesis  at  the  thinnest  part 


Hence,  if  this  is  imminent,  it  is  advisal^lq 
of  the  floor  of  the  ulcer,  after  a  prevj 
is  a  large  central  ulcer  which  rcndierAj 
which  will  require  an  artificial  pu^nl,  we  may  try  an  iridectomy.  This  often  pre¬ 
vents  an  extensive  rupture  a^Jin  enlargement  of  the  opening  by  progressive  de¬ 
struction  of  the  floor  of  tliQtaer. 

In  restive  and  patients,  it  is  advisable  to  undertake  the  operation  under  anaes¬ 

thetics,  in  order  to  prewar  strong  contractions  of  the  muscles.  The  eye  should  be  covered  by 
a  protective  banda^Ahile  the  anaesthetic  is  being  given.  There  will  always  be  some  diffi¬ 
culty  in  perfoimim^Xlrc  operation,  and  the  ulcer  often  ruptures  in  consequence  of  the  great 
muscular  conitfafction  before  the  incision  is  made,  or,  at  least,  before  it  is  completed. 


evjSQvffilatation  of  the  pupil.  Or,  in  case  there 
probable  that  there  will  be  a  thick  cicatrix, 
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After  artificial  or  spontaneous  perforation,  antiphlogistic  regimen,  but  especially 
rest  and  the  application  of  a  pressure  bandage,  are  strongly  indicated.  In  this  case 
the  pressure  bandage  also  has  the  object  of  increasing  to  some  extent  the  much 
diminished  intra-ocular  pressure,  and  lessening  the  tendency  to  passive  congestion, 
hemorrhage,  and  inflammations  of  the  deeper  parts  of  the  eye. 

A  second  very  important  and  never-to-be-neglected  rule  is  the  removal  of  the 
pupillary  margin  from  the  vicinity  of  the  thin  part  of  the  ulcer.  Where  the  perfo¬ 
ration  appears  probable,  or  even  possible,  as  well  as  when  it  is  to  be  artificially  pro¬ 
duced,  it  must  be  remembered  that  the  attachment  of  the  pupillary  margin  to  the 
edges  of  the  perforation  injures  the  eye  as  an  optical  instrument  more  than  the 
attachment  of  a  part  from  the  breadth  of  the  iris  or  the  anterior  capsule. 

In  small  ulcers,  and  particularly  in  cases  where  the  floor  of  the  ulcer  is  deeply 
excavated  at  a  very  circumscribed  spot,  and  perforation  threatens,  these  requirements 
are  easily  fulfilled.  If  such  an  ulcer  or  the  thinnest  part  of  an  extensive  ulcer  be 
near  the  center  of  the  cornea,  the  pupil  must  be  dilated  as  much  as  possible.  In 
peripheral  ulcers  it  must  be  contracted.  If  the  perforation  is  to  be  expected  at  about 
the  middle  point  of  one  of  the  meridians  of  the  cornea,  the  pupil  may  be  either 
much  contracted  or  much  dilated.  But  inasmuch  as  the  means  for  continued  dila¬ 
tation  of  the  pupil  are  more  trustworthy  than  those  for  its  contraction,  the  former 
is  preferable.  It  is  well  known  that  the  mydriatics  serve  to  dilate  the  pupil,  and 
keep  it  dilated  ;  for  the  opposite  purpose  we  use  the  preparations  of  calabar-bean. 
If  the  perforation  lias  already  occurred,  and  a  part  of  the  iris  distant  from  the 
pupil  lies  over  or  in  the  opening,  the  activity  of  the  sphincter  must  not  be  weak¬ 
ened  by  the  use  of  mydriatics ;  but,  on  the  contrary,  if  a  slight  irritant  would  not 
be  dangerous,  calabar  preparations  should  be  used.  But  in  all  other  cases  atropine 
should  be  used  to  keep  the  pupillary  margin  away  from  the  opening,  and  prevent 
the  adhesion  of  large  portions  of  it  with  the  exudation  plug. 


In  peripheral  and  very  small  perforations,  the  perfect  action  ^^Nke  contractor  of  the  pupil 

-na&^it 


is  of  great  use,  because,  after  restoration  of  the  anterior  chai 
of  the  portion  of  iris  attached  to  the  edges  of  the  wound, 
where  the  formation  of  an  anterior  synechia  is  not  to  be 


facilitates  the  separation 
L  Biuma  more  extensive  perforations, 
>e  i^Kiaed,  it  seconds  the  opposition  of 
the  adhesions  to  the  traction  of  the  part  of  the  iris  is  exposed  and  bulged  forward  by 

the  aqueous,  and  may  thus  impede  the  repeated  operffra^f  the  anterior  chamber,  and  especially 
may  prevent  any  of  the  pupillary  margin  from  being  k  ^lisequently  pressed  into  the  opening. 

If  the  prolapse  bulges  forward,  and^E^vesicle  increases  more  and  more,  on  account 
of  the  relative  increase  of  the  pre^^’e  on  its  posterior  wall,  it  is  possible  that,  in 
spite  of  the  contraction  of  the  sfi^acter,  the  adherent  new  formations  may  give  way, 
and  the  pupillary  margin  i^MJe^pressed  into  the  opening.  To  prevent  this,  the 
projecting  piece  of  iris  sh<rfiyvbe  snipped  off  with  a  pair  of  scissors  curved  on  the 
flat,  and  a  protective  l^mjage  worn  till  the  perforation  has  completely  healed. 

Cauterization  oij^trer  prolapsed  portion  of  iris  is  very  dangerous.  The  subsequent  reaction 
is  very  severe>a^Xmjurious  iritis  not  unfrequently  occurs.  Instillation  of  laudanum  is  also 
harmful,  asjAm^cfcccount  of  the  severe  pain  that  this  remedy  causes,  strong  contractions  of  the 
muscles  of  eye  are  usually  produced,  and  these  may  cause  enlargement  of  the  prolapse, 
new  perforations,  and  even  prolapse  of  the  pupillary  margin.  Attempts  to  reduce  prolapse  of 
the  irt^r  Aeans  of  sounds  or  other  instruments  are  fruitless,  and,  on  account  of  the  mechani- 
caAu-itation  they  cause,  are  dangerous. 
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If  the  ulceration  be  extensive,  and  a  large  perforation  is  to  be  feared,  mydriatics 
are  always  to  be  used.  Of  course  we  can  rarely  remove  the  pupillary  margin  from 
the  vicinity  of  the  future  perforation.  Mydriatics  are  useful  from  the  fact  that  if 
the  pupil  is  widely  dilated  when  a  prolapse  occurs,  a  relatively  smaller  part  of  its 
extent  becomes  engaged  in  the  opening  than  when  the  pupil  is  contracted ;  and  the 
resulting  corneal  cicatrix  is  less  apt  to  impair  vision. 

We  should  here  remark  that,  under  such  circumstances,  instillation  of  atropine  may  readily 
prove  dangerous  in  anxious  and  restive  patients ;  for  they  usually  contract  the  muscles  of  the 
eye  with  all  their  power,  at  the  moment  the  lids  are  opened  and  the  solution  dropped  in.  Thus, 
not  only  perforation  of  the  cornea,  but  evacuation  of  the  lens  and  vitreous,  may  be  caused. 
In  such  cases  it  is  advisable  simply  to  depress  the  lower  lid  with  the  finger,  and  paint  its  inner 
surface  with  a  strong  (three  to  four  grains  to  l  j. )  solution  of  sulphate  of  atropia. 


If  the  cornea  is  already  largely  perforated,  and  a  considerable  portion  of  the  iris 
with  its  pupillary  margin  exposed,  the  indications  are  to  oppose  the  protrusion  or 
staphyloma  of  the  iris  and  malcurvature  of  the  now  ulcerated  portions  of  cornea.  A 
pressure  bandage  is  here  absolutely  necessary,  and  it  must  be  carefully  worn  till 
complete  cicatrization  of  the  cornea  has  occurred. 

If  staphyloma  of  the  iris  be  already  developed,  it  is  best  to  split  it  from  end  to 
end  with  a  cataract  knife,  or  to  remove  part  of  it  by  passing  a  cataract  knife 
through  its  base  and  cutting  off  the  flap  thus  formed  with  scissors  curved  on  the  flat. 
After  either  operation  a  pressure  bandage  must  be  worn  till  complete  cicatrization. 
(See  treatment  of  cicatricial  staphyloma.)  Simple  paracentesis  of  the  staphyloma  is 
less  certain  in  its  results  and  must  often  be  repeated. 

If  the  lens  and  part  of  the  vitreous  be  already  gone,  we  must  try  to  prevent 
further  injuries,  and  limit  as  much  as  possible  the  formation  of  pus  by  the  applica¬ 
tion  of  the  pressure  bandage,  and  regulating  the  diet,  &c.,  of  the  patient.  If,  how¬ 
ever,  phthisis  of  the  globe  fairly  begins,  it  is  best  to  hasten  suppuration  by  warm 
applications,  and  thus  terminates  the  process. 


Opening  the  Anterior  Chamber — Paracentesis  of 


>F  TO 


'ORNEA. 


Indications. — The  operation  appears  to  be  inclicated- 
cl  In  extensive  abscesses  in  the  cornea,  when  it  is  df 
ducts  or  to  remove  a  pressure  injurious  to  the  tissue,/^ 
rupture  of  the  floor  of  an  ulcer.  C  ^ 

A  For  the  purpose  of  removing  large  quanti/fr^of  pus,  blood,  swelled  portions 


.  to  evacuate  fluid  pro- 
0 revent  the  protrusion  and 


of  cataract,  &c. 

c.  Perhaps  in  diffuse  keratitis,  for  the 


of  relaxation. 


Quite  recently  it  is  said  that  a  kind  of  remedy  has  been  found  in  systematic  and  un¬ 
limited  repetitions  of  paracentesis,  th  luence  on  the  nutrition  benefits  almost  all  possible 

diseases,  removes  commencing  conge®iort  and  atrophy,  cures  cataract,  glaucoma,  &c.  ( Sperino ). 
Unprejudiced  observations,  however,  nave  destroyed  these  unbounded  hopes  and  shown  the 
operation  to  be  ineffective.  *w 

yXr 

Operation. — The^tfC^nt  should  lie  down.  The  lids  should  be  opened  as 
^ide  as  possible,  2fcm^neld  so,  while  a  lance-shaped  knife  is  passed  obliquely 
through  the  absc^s  into  the  anterior  chamber  (Fig.  12),  making  a  wound  one  and  a 
half  to  two  Ifong.  The  incision  should  always  be  made  at  some  distance 
from  the  ijra^gm  of  the  cornea,  and  obliquely  to  its  surfaces,  because  prolapse  of 


94 


Fig.  13. 
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the  iris  is  thus  best  avoided.  It  is  hardly  necessary  to  remark  that,  after 
traversing  Descemet’s  membrane,  the  point  of  the  knife  should  be  turned, 
to  avoid  wounding  the  anterior  capsule. 

Immediately  after  the  operation, 
a  secure  and  well-fitting  pressure  plg‘ 12' 

bandage  should  be  applied,  the  pa-  .  ~  ^  L? 

tient  kept  quietly  in  bed,  and  other¬ 
wise  treated  as  after  the  formation 
of  an  artificial  pupil.  After  two 
days  the  wound  is  usually  healed 
and  the  danger  caused  by  the  opera¬ 
tion  is  over. 

[A  stop  knife  is  safer  for  the 
performance  of  paracentesis  than 
the  ordinary  lance-sliaped  knife.] 
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Results  of  Keratitis. 


1.  P ANNUS. 


Pathology. — By  pannus,  a  vascular,  superficial  cloudiness  of  the  cornea  is  gen¬ 
erally  understood.  Chronic  keratitis,  therefore,  often  comes  under  the  head  of 
pannus.  But  in  the  strict  sense,  pannus  is  the  product  of  a  precedent  inflammation, 
in  which  the  change  of  tissue,  as  shown  by  the  formation  of  new  elements,  has 
ceased,  and  the  nutritive  process  is  confined  to  the  maintenance  or  advance  of  the 
neoplasia  already  formed  by  the  inflammation.  Where  the  inflammatory  prolifera¬ 
tion  is  very  prominent,  we  should  speak  not  simply  of  pannus,  but  of  inflamed  pan¬ 
nus  or  keratitis  pannosa. 

In  the  lower  grades  of  pannus,  pannus  tenuis ,  we  find  the  same  pathological  changes  as  in 
vascular  keratitis.  The  elements  are  only  further  advanced  in  development. 

In  the  higher  grades,  pannus  c r assies,  under  the  thickened  epithelium  is  found  a  layer  of 
the  character  of  connective  tissue,  which  is  filled  with  vessels. 

The  stratum^  of  closely-grouped  neoplastic  cells  lying  under  Bowman’s  membrane  has  also 
changed  to  connective  tissue,  or  at  least  shows  the  inclination  so  to  do,  by  prolongation  of  the 
growing  cells  and  development  of  striated  intercellular  substance.  It  produces  also  newly- 
formed  vessels,  some  of  which  pass  obliquely  into  the  cornea  and  disappear.  Moreover  Bow¬ 
man’s  membrane  appears  thus  to  be  destroyed,  so  that  the  subjacent  connective-tissue  layer 
apparently  unites  with  that  developed  under  the  epithelium  ( Wecll ,  Iwanoff).  4 

Symptoms. — Pannus  tenuis  is,  as  a  rule,  confined  to  limitedHjgi’tmns  of  the 
cornea,  and  in  relatively  recent  cases  has  the  symptoms  of  vascu^M&ratitis.  In  the 
former  as  in  the  latter  we  find  a  cloudy,  rough  appearance,  artfiSmastomotic  vessels 
I  running  toward  the  edges.  But  in  old  cases  the  surface  i™Je  cornea  appears  less 
rough,  although  dull,  and  has  a  more  grayish  and  va^mn)  cloudiness. 

Pannus  crassus,  carnosus  or  sarcomatosus,  gen(*^d/y  spreads  over  the  whole 
cornea.  In  recent  cases,  it  appears  as  a  superflmj,  dull,  and  rough  translucent 
gray-yellowish  or  reddish  layer,  with  a  net-worWof  coarse  vessels,  which  spreads 
over  the  cornea,  and  is  immediately  connec&Jjyvitli  the  limbus  conjunctivalis.  In 
|  highly  developed  cases,  warty-looking  bgtffe^  project  from  the  cornea,  which  then 
sometimes  resembles  a  granulating  In  more  advanced  cases  these  dry  up, 

and  the  pannus  layer  changes  gmclQll  Ly  to  a  thick,  hard,  tendinous  layer.  This 
again  is  in  many  cases  covered  b^jjiyer  of  loose  connective  tissue,  which  is  imme¬ 
diately  connected  with  the  Huflms  conjunctivalis,  and  is,  as  it  were,  a  continuation 
of  the  conjunctiva.  ^ 

The  pannous  vessete^j^the  cornea,  which  in  all  their  properties  most  resemble 
veins  ( Coccius ),  unit(*^^Jts  margin  into  thick  trunks,  which  lie  mostly  in  the  con¬ 
junctiva  proper,  anfi  ran  toward  its  reflection,  where  they  enter  the  orbital  vessels. 
They  may  be  with  the  ocular  conjunctiva.  In  the  episcleral  tissue,  such 

coarse,  enlar^J  vessels  are  more  rarely  found  near  the  corneal  margin. 
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In  pure  pannus  the  episcleral  tissue  is,  as  a  rule,  but  slightly  injected,  and  great 
pain  and  photophobia  are  also  absent.  The  patient  is  mostly  troubled  by  disturb¬ 
ance  of  vision.  In  this  and  in  the  stability  of  the  symptoms  lie  the  diagnostic  signs 
between  pannus  and  superficial  vascular  keratitis. 

Where  the  episcleral  tissue  appears  strongly  injected  with  a  net- work  of  vessels 
around  the  cornea,  and  local  elevation  of  temperature,  excessive  flow  of  hot  tears, 
pain,  and  photophobia  are  present,  there  is  either  a  keratitis,  or  a  new  inflammation 
is  developed  in  a  case  of  pannus.  A  variety  of  symptoms  occur,  also,  from  the  dif¬ 
ference  of  the  pathogenetic  causes  of  the  disease. 

Causes. — 1.  In  most  cases  the  pannus  is  a  comeal  trachoma,  and  occurs  with  gran¬ 
ular  lids  ;  the  trachomatous  development  has  passed  from  the  granular  conjunctiva 
to  the  superficial  layer  of  the  cornea,  and  there  caused  those  changes  that  are  desig¬ 
nated  as  pannus.  Pannus,  as  above  described,  comes  especially  under  this  form. 
The  typical  pannus  crassus  occurs  almost  solely  in  high  degrees  of  trachoma. 

The  keratitis,  from  which  the  pannus  is  developed,  often  comes  on  simultaneously  with  the 
conjunctival  trachoma,  or  at  least  in  the  early  stages,  but  just  as  often  the  pannus  comes  on 
late,  or  even  first  occurs  in  old  cases  of  trachoma. 

Besides  the  anatomical  connection  between  the  conjunctiva  and  the  surface  of  the  cornea, 
other  clearly  external  causes  take  part  in  the  production  of  pannus ;  such  as  the  use  of  too 
irritating  remedies  in  the  treatment  of  keratitis ;  or  extensive  conjunctival  cicatrices,  which  may 
act  as  foreign  bodies,  from  the  roughness  of  their  surfaces. 

In  the  same  way,  tough,  hard,  conjunctival  granulations  may  cause  pannus.  Such  cases  form 
a  link  between  pannus  trachomatosus  and  pannus  traumaticus. 

2.  Pure  traumatic  pannus  is  caused  by  the  continued  action  of  mechanical  or 
chemical  injuries  to  the  cornea.  The  most  common  causes  are  cilia  brought  against 
the  cornea,  foreign  bodies  in  the  conjunctival  sac,  the  untimely  use  of  irritating 
ointments,  collyria,  &c.,  and  the  action  of  the  atmosphere  in  ectropion,  lagoph¬ 
thalmos  or  exophthalmos. 

Mechanical  injuries  acting  only  on  one  part  of  the  cornea  are  oftrni  followed  by  partial  pan¬ 
nus  ;  at  least  the  change  occurs  most  markedly  at  the  point  of  irfltofiLion.  As  a  peculiarity  of 
this  form  of  pannus  it  is  to  be  mentioned  that  near  the  superfiX^Vascular  pannous  layer,  leu- 
comata  of  the  deeper  layers  may  very  frequently  be  observedACJ 

3.  A  third  species  is  herpetic  pannus,  the  resid^O^  continued  herpetic  eruption. 
It  usually  appears  under  the  form  of  pannus  t^Gi,  and  is  confined  to  the  cornea. 
If  it  attains  the  grade  of  pannus  crassus  ih<4n^C^ierally  combined  with  herpetic  con- 
junctival  pannus.  The  characteristics^) %jj*is  special  form  are  peculiar  herpetic 
nodules,  cicatrices,  exfoliations,  and  fres&^ffiorescences  scattered  in  the  pannous  layer. 
It  is  often  combined  with  trachomatoue'pannus. 

Course. — If  left  to  itself,  pafruws  runs  on  for  months  or  years  without  much 
change.  The  renewals  of  ati o n  are  important  in  a  prognostic  and  thera¬ 

peutic  point  of  view,  for  tlj^v&ometimes  recur  in  spite  of  all  treatment,  are  painful 
to  the  patient,  and  leaePtcNiicurable  difficulties. 

Results. — Pannu^,  up  to  a  certain  grade,  may  possibly  be  cured  without  tearing 
an  opacity,  provi^^Sb  has  not  become  chronic.  Pannus  tenuis  alone  is  cured  spon¬ 
taneously,  ancU^ui  occurs  only  while  it  is  recent,  when  the  causes  are  entirely  re¬ 
moved  amNK^ler  very  favorable  circumstances.  Where  the  circumstances  are 
less  favonN^he,  the  pannus  is  changed  to  a  non- vascular,  superficial,  or  to  a  more 
or  h^^hick  tendinous  opacity,  or  even  to  a  fibrous  membrane,  which  covers 
tlm  co^eal  surface,  and  is,  as  it  were,  a  continuation  of  the  conjunctiva.  Sometimes 
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in  the  above  cases  the  conjunctiva  is  thickened  and  tjie  tendinous  covering  of  the 
cornea  becomes  peculiarly  dry,  with  a  silky  gloss — a  condition  which  is  called  pannus 
siccus,  and  shows  a  complication  with  xeroplithalmos.  Sometimes,  after  frequent 
relapses  of  inflammation,  the  pannous  cornea  is  finally  bulged  forward,  forming  a 
vesicular  protrusion,  called  staphyloma  from  pannus. 

As  a  general  rule,  the  prognosis  is  the  more  favorable,  the  thinner  and  more 
recent  the  pannus.  Even  a  thin  pannus  that  has  existed  a  long  while  is  apt  to  leave 
an  opacity.  In  the  same  way,  pannus  crassus  does  not  readily  clear  up  entirely ;  a 
superficial,  epithelial,  or  tendinous  opacity  often  remains,  even  when  the  pannous 
layer  has  existed  but  a  short  time,  when  the  treatment  has  been  perfectly  proper, 
and  when  the  patient  has  been  under  the  most  favorable  circumstances. 

Of  the  different  forms  of  pannus,  other  things  being  equal,  the  trachomatous 
presents  the  best  prospect  of  a  cure  under  suitable  treatment,  the  pannus  disappears 
more  rapidly  than  the  trachoma,  and  if  it  be  not  too  thick  or  too  chronic,  the  cor¬ 
nea  is  left  clear  or  with  only  a  slight  cloudiness.  But  this  only  happens  where  the 
conjunctiva  is  not  already  cicatrized  or  extensively  shrunken.  In  these  latter  cases 
even  pannus  tenuis  can  only  be  brought  to  a  non-vascular  corneal  opacity,  and  it  re¬ 
turns  sooner  or  later. 

In  the  prognosis  of  traumatic  pannus,  the  leucomata  of  the  deeper  corneal  tis¬ 
sues  must  be  considered.  These  generally  withstand  treatment,  or  are  at  most  only 
diminished  and  not  entirely  removed,  and  henceforth  disturb  vision  very  much.  The 
cure  of  pannus  depends  on  the  ease  with  which  the  causes  may  be  removed,  and  nor¬ 
mal  conditions  be  resumed  by  the  neighboring  parts.  Not  until  this  is  attained  do 
the  above-mentioned  circumstances  acquire  an  independent  prognostic  signification. 

The  same  is  true  of  pannus  herpeticus.  Besides  the  possibility  of  preventing  fu¬ 
ture  eruptions,  we  must  consider  the  number,  position,  and  form  of  the  existing 
efflorescences  and  their  results.  The  pannus  may  disappear  without  much  gain  to 
the  patient,  on  account  of  the  opacities  of  the  cornea  caused  by  the  efflorescences, 
which  remain. 

Treatment. — 1.  The  chief  point  is  to  remove  the  cause.  In  Agnatic  pannus 
operative  interference  of  some  kind  will  often  be  the  first  thina^ypured.  In  her¬ 
petic  pannus  we  have  to  oppose  the  predisposition  to  fresh^H^ptions.  In  tracho¬ 
matous  pannus  the  disease  of  the  conjunctiva  must  be  hereafter  described. 

2.  For  the  pannus  itself,  after  removing  the  cau*s*  local  irritants  have  served 

test,  and  a  number  of  these  have  been  used  from  /i iK^n mem o rial.  It  appears  as 
if  their  irritation  of  the  pannous  layer  favored  ^fisresolution  of  the  material  into 
that  which  is  easily  absorbed,  and  also  partbL  cimsecl  its  removal.  Among  these 
remedies  are  particularly  to  be  mentioned,  iWwAig  in  of  calomel,  the  use  of  an  oint¬ 
ment  of  yellow  oxide  of  mercury,  or  of  wl/wp)e cipitate,  painting  in  of  pure  or  dilute 
laudanum,  etc.  In  a  word,  all  reme&^Tliat  can  excite  a  suitable  degree  of  irrita¬ 
tion  in  the  eye  are  useful.  >/ 

3.  These  irritants  are  useful  ir^pffnnus  tenuis  in  its  various  grades  and  transfor¬ 
mations  to  opacities  of  the  c5i^EJ.  But  in  pannus  crassus  of  high  grade,  even  when 
°f  recent  date,  they  may  advantage  be  replaced  by  actual  caustics,  which  be¬ 
sides  the  irritant  liaWxVlcstructive  effect,  and  when  carefully  used,  attain  their 
object  much  sooner.  \Jmese  may  be  used  with  the  less  fear  the  thicker  the  pannus, 
for  then  there  is  lo^danger  of  injuring  the  deeper  and  perhaps  normal  tissues. 

Of  the  mmu^Qjhfterto  proposed,  nitrate  of  silver  is  the  best,  as  it  irritates  less  in 
proportion  t(Ok*  chemical  power,  and  its  action  is  most  readily  limited.  According 
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to  the  grade  of  the  pannus,  it  may  be  used  in  solutions  of  ten  grains  to  thirty  grains  to 
the  ounce  of  distilled  water.  For  fleshy  granulations  on  the  surface  of  the  cornea,  the 
“mitigated  stick”  of  nitrate  of  silver  is  the  best  form  to  use.  The  former  should 
be  painted  on  with  a  brush;  the  stick  may  be  applied  directly,  and  any  excess 
washed  off  with  tepid  water.  If  conjunctival  trachoma  exists  simultaneously,  of 
course  the  cauterization  of  the  conjunctiva  is  combined  with  that  of  the  cornea. 
Where  there  is  excessive  torpor,  especially  with  a  decided  sensibility  of  the  part,  as 
often  happens  after  a  severe  trachoma  has  run  its  course,  direct  cauterization  of  the 
pannous  cornea  and  conjunctiva  with  crystal  of  sulphate  of  copper  is  preferable  to 
the  use  of  nitrate  of  silver. 

Painting  the  cornea  with  acetate  of  lead,  which  has  been  frequently  lauded,  deserves  as  little 
recommendation  here  as  in  conjunctival  trachoma.  The  use  of  acid  nitrate  of  mercury  with  an 
equal  quantity  of  water  may  be  dangerous.  It  is  recommended  to  apply  this  remedy  to  the 
cornea  by  means  of  a  glass  rod.  The  reaction  after  its  use  is  said  not  to  be  greater  than  after 
the  application  of  nitrate  of  silver  ( Warlomont).  Aqua  chlori,  which  is  recommended  in  old 
cases  of  trachomatous  pannus,  where  the  washes  made  from  metallic  salts  are  not  borne  ( Graefe), 
is  less  dangerous,  but  is  not  very  serviceable. 

Not  long  since,  cauterization  of  the  limbus  conjunctivalis  with  nitrate  of  silver  was  in  high 
repute  (Sanson).  Apparently,  simply  the  irritating  action  of  this  proceeding  is  the  medium  of 
the  favorable  results.  The  excision  or  scarification  of  the  conjunctival  vessels  leading  to  the 
pannus  has  been  frequently  recommended,  and  as  often  given  up.  Lately  the  excision  of  the 
entire  anterior  zone  of  the  ocular  conjunctiva  has  been  recommended,  particularly  on  account 
of  its  speedy  results  and  safety  ( Scarpa ,  Kucliler).  But  it  is  generally  used  in  cases  where  the 
above-mentioned  bloodless  means  would  suffice ;  simple  excision  has  been  geperally  abandoned 
in  old  and  obstinate  cases.  It  is  recommended  by  some  to  cauterize  the  episcleral  tissue  ex¬ 
posed  by  the  excision  of  the  conjunctiva,  but  this  must  be  regarded  as  dangerous,  in  spite  of  all 
claims  for  its  safety  made  by  its  proposer  ( Bertrandi ,  Fernari). 

4.  While  using  irritant  and  caustic  remedies,  it  must  be  remembered  that  by 
their  untimely  employment  existing  irritation  may  be  aggravated,  and  the  pannus 
may  be  thickened  and  extended  by  new  formations.  Henc^  when  injection  of  the 
conjunctival  vessels,  local  elevation  of  temperature,  se^riGv^iess  of  the  eye,  pain, 
photophobia,  and  lachrymation  follow  their  use,  tlie]0pf  dangerous  applications, 
and  antiphlogistics  should  be  used  instead,  as  in  va^uhtr  -keratitis.  It  is  immaterial 
if  the  keratitis  preceding  the  pannus  has  run  it&ctfm^e,  or  if  one  of  the  inflammatory 
attacks,  which  so  often  appear  in  the  course  tffvfctnnus,  be  present,  or  if  an  external 
cause  (as  too  active  treatment,  etc.),  has  t/impxirily  increased  irritation. 

But  even  if  such  symptoms  are  afeenf;  in  view  of  the  varied  excitability  of 
different  individuals,  it  is  best  to  bcg^Jvith  weak  remedies  in  small  quantities,  and 
little  by  little  go  to  the  stronger  o^^ ;  and  in  the  commencement  to  apply  them  at 
long  intervals,  subsequently  rep@mg  them  more  frequently,  but  to  stop  them  and 
commence  antiphlogistic  tvA^^nx  so  soon  as  a  continued  reaction  follows  their  use. 

5.  Not  unfrequentW  yTymeet  cases,  especially  of  old  trachomatous  pannus,  in 
which  the  degenerati<fii  ©  r  the  neoplastic  elements  ceases  at  a  certain  point.  The 
cornea  does  not  clear  up  in  spite  of  continued  and  proper  treatment,  as  the  parts 
have  become  acfitepmned  to  a  certain  amount  of  therapeutic  irritation,  and  the 
recourse  to  stipraer  means  endangers  the  integrity  of  the  cornea  and  conjunctiva 
directly  oi^^x citing  greater  and  more  destructive  inflammation.  In  such  cases, 
by  long,  ob^ontinuance  of  treatment  we  may  increase  the  susceptibility  for  remedies 
fornmjjp^well  borne,  and  make  these  again  useful.  Sometimes  the  end  is  attained 
monKjJiickly  and  safely  by  the  use  of  warm  applications  (of  95°  to  105°  F.)  applied 
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over  the  closed  lids  until  the  conjunctiva  is  brought  to  a  condition  of  inflammatory 
swelling.  The  pannus  inclines  to  resorption,  and  often  clears  up  greatly  under  this 
treatment.  At  any  rate,  after  it  we  may  expect  a  more  decided  action  of  other 
remedies  ( Graefe ,  Stcivenliageri). 

6.  If  the  latter  remedy  is  ineffectual,  there  remains  but  one  other  for  increasing 
the  power  of  resorption,  viz.,  the  inoculation  of  the  conjunctiva  with  blennorrhceaV 
matter.  The  observation  that  even  long-existing  pannus  which  resisted  other 
remedies,  could  be  removed  by  a  judiciously  caused  purulent  conjunctivitis,  led  to 
this  proceeding  as  much  as  fifty  years  ago  {Fried.  Jaeger,  Piringer ,  H.  Walker, 
Mooreri).  A  long  series  of  successful  and  sometimes  surprising  results  have  since 
then  assured  it  a  position  in  the  treatment  of  pannus. 

In  regard  to  the  indications  for  inoculation,  we  must  bear  in  mind  that  it  does 
not  lie  in  the  power  of  the  surgeon,  by  the  choice  of  matter,  or  certain  manipulations, 
to  measure  beforehand  the  amount  of  inflammation  to  be  excited.  It  must  be  further 
stated  that  inoculation  sometimes  results  in  a  pernicious  diphtheritic  conjunctivitis, 
and  that  even  simple  blennorrhoea,  although,  as  we  know  from  experience,  it  endan¬ 
gers  highly  pannous  cornese  less  than  it  does  normal  ones,  still  leads  in  no  small 
percentage  of  cases  to  partial  ulceration,  and  even  phthisis  corneae,  let  the  treatment 
be  what  it  may.  It  is  also  worth  while  noting  the  fact  that  pannous  cornea? ,  under 
the  influence  of  great  inflammation,  easily  becomes  staphylomatous,  and  that  an  in¬ 
flammation  of  the  conjunctiva  can  easily  lapse  into  trachoma.  Hence,  inoculation 
of  blennorrhceal  matter  is  and  will  remain  a  heroic  treatment,  whose  use  is  only 
justified  by  the  previously  proved  inefficiency  of  other  methods. 

Judged  in  this  manner,  inoculation  is  almost  solely  indicated  in  the  highest 
grades  of  pannus  crassus;  that  is,  where  the  whole  surface  of  the  cornea  appears 
covered  with  a  thick,  vascular,  neoplastic  layer,  which  at  no  point  permits  the 
deeper  layers  of  the  cornea  or  the  iris  to  be  seen.  In  fact,  the  effects  of  this  pro¬ 
ceeding  are  the  more  brilliant  the  thicker  the  pannus. 

The  presence  of  corneal  ulcers  is  a  contra-indication,  for  the  pro«A  of  ulceration 
advances  readily  during  blennorrhoea,  and  may  end  in  phthisis  ,e  f?ornea.  The 
remedy  is  without  result  in  tendinous  induration  of  the  conhX^iva,  because  here 
the  contagion  does  not  take. 

If  only  one  eye  is  pannous  and  the  other  sound,  or  at  leasfj/SfcaViceable,  there  is  danger  that 
in  clumsy  or  careless  patients  the  inoculated  blennorrhoea transferred  from  the  diseased 
to  the  healthy  eye,  and  thus  cause  irreparable  injury,  *In  sw^n  cases  it  is  wiser  to  avoid  inocu¬ 
lation.  In  patients  known  to  be  trustworthy,  howevjav^  protective  bandage  carefully  kept  in 
place,  will  almost  certainly  prevent  the  matter  from  reSening  the  other  eye,  and  partially  remove 
the  above  objection  to  inoculation. 

In  cases  where  both  cornese  were  pannougjSjtWas  proposed  to  inoculate  one  eye  first,  and 
later,  to  carry  the  contagion  to  the  sec^jft^^l' w  from  this,  because  in  the  eye  last  affected 
the  blennorrhoea  would  take  on  a  milcLwu&Jhiracter  and  less  endanger  the  cornea.  But  this 

against  this  proceeding  stands  the  fact  that  the 
hses  occur  in  which  the  first  affected  eye,  after  blennor- 


statement-  is  not  to  be  trusted, 
patient  has  much  longer  to  suffer,  an 
rhoea  has  run  its  course,  becontefiwain  affected. 

It  is  wise,  when  possible, /CVVse  matter  from  blennorrhoea  of  a  relatively  mild  character, 
best  that  from  ophthalpi^^ronatorum.  Excessive  anxiety  in  the  choice  of  matter  is  not, 
however,  necessary.  {ft^^est  results  have  repeatedly  been  obtained  from  inoculating  with 
the  matter  from  purul^w  conjunctivitis,  or  even  gonorrhoea,  without  regard  to  the  age  or 
degree  of  the  disease  furnishing  it.  It  is  even  proposed  to  excite  an  intense  blennorrhoea 
or  purulent  coi^^tVitis.  If  the  secretion  from  too  mild  a  blennorrhoea  be  used,  there  is 
danger  that  contagion  will  not  take,  or  at  least  that  it  will  not  be  of  sufficient  intensity, 
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so  that  the  process  must  be  repeated,  and  finally  we  are  not  safe  against  inflammation  of  the 


worst  kind ;  for  the  intensity  and  whole  character  of  the  affection  caused  by  inoculation  is  not 


entirely  dependent  on  the  quality  of  the  matter. 

Inoculation  is  best  done  with  a  small  brush  or  piece  of  sponge,  by  means  of 
which  the  matter  is  placed  on  the  conjunctiva  of  the  lower  lid,  while  the  latter  is 
-everted.  A  very  minute  quantity  of  matter  suffices.  This  takes  more  certainly 
when  it  is  brought  immediately  from  the  secreting  surface  to  the  conjunctiva  of  the 
pannous  eye  ( Piringer ). 

Where  this  is  impossible,  the  matter  may  be  preserved  between  two  pieces  of  glass,  and 
used  before  it  dries.  The  pus  will  stand  considerable  dilution  with  water,  but  its  power  of 
contagion  is  thereby  evidently  lessened.  In  the  same  way  it  loses  in  power  by  being  kept  and 
drying.  If  the  contagion  does  not  take,  it  must  be  repeated.  Sometimes  it  is  necessary  to 
insert  the  matter  with  a  lancet  (Piringer). 

In  case  the  inoculation  takes,  blennorrhcea  is  usually  developed  in  a  few  hours, 
and  at  most  in  one  to  three  days.  It  must  be  allowed  to  advance  to  a  high  grade, 
but  then  all  the  remedies  customary  to  such  cases  must  be  used. 

Frequently  only  part  of  the  pannous  layer  disappears  during  the  course  of  the  inoculated 
blennorrhcea,  while  the  rest  clears  off  during  the  after-treatment  above  described.  Where 
this  does  not  happen,  some  recommend  the  repetition  of  the  inoculation,  as  cases  are  known  in 
which  the  second,  third,  or  even  the  fifth  inoculation  produced  the  effect,  where  the  first  had 


failed. 


7.  Constitutional  treatment  is  of  no  benefit  in  pannus ;  remedies  acting  through 
the  blood  have  no  marked  influence  on  it.  For  successful  treatment  a  proper  regi¬ 
men  is  necessary  to  improve  the  nutritive  process  if  it  is  weakened,  or  to  retain  it  in 
a  normal  state  if  it  is  healthy.  If  the  acute  disease  which  generally  precedes  the 
pannus,  or  still  more  the  mental  influences  which  accompany  the  disturbance  of 
vision,  or  a  lengthy  treatment,  by  its  privations  and  frequently  j^ainful  applica¬ 
tions,  are  sufficient  to  undermine  the  constitution,  it  is  no  ^\nder  if  injurious  ca¬ 
chexia  are  developed.  In  such  cases  residence  in  heaft^f&sh  air,  out  of  doors 
in  the  shade,  nourishing  and  easily  digested  diet,  somjffijpaes  water-cures,  etc.,  are 
the  best  adjuvants  to  the  local  treatment.  *  /v 

Authorities— -Sis,  Beitrage  zur  Histologie  der  E&^miut,  Basel,  1856,  S.  107  and  109.— 
Wedl,  Atlas  cornea  sclera.— 0.  Ritter ,  A.  f.  S.  355.— Has7ier,  kl.  Vortriige,  Prag, 

1S60,  S.  157. — Coccius ,  fiber  glaucom.  Entzfinc^jJ  A  w.,  Leipzig,  1859,  S.  -30. — Arlt,  kl. 
Monatbl.,  1864,  S.  426. —  Warlomont  et  Tcw%Hn,  Mackenzie  Traite  prat,  des  mals  d.  yeux, 
Paris,  1S5<,  II.  P.  164. — Graefe ,  A.  f.  O.  V^^i S.  146;  X  2  S.  199. —  Roosbroeck ,  kl.  Monatbl., 
1863,  S.  492. — GritcHett,  ibid.  1864,  S.  Si^-Lader,  Lawson ,  Ophth.  Hosp.  Reports  IV.  1,  VI. 
1,  and  Canstatt’s  Jahresbericht,  186:^^vn:  S.  122  and  123. — Secondly  clinica  ocul.  di  Genova, 
Torino,  1865,  P.  12.—  Williams, rendu  du  congress  d’ ophth.,  Paris,  1863,  P.  137.— 
Hairion ,  ibid.  P.  179. — Fourj^^^mid.  P.  193. — Sanson,  Scarpa,  Kuchler ,  Rertrandi,  ibid. 
P.  181,  and  Desmarres  Tr^tijQ)  mals  d.  yeux,  Paris,  1847,  P.  231.—//.  Walker,  according  to 
Hairion,  1.  c.  S.  187.— Pii\igh',  Vienna  med.  Jahrb.  neueste  Folge,  XV.  S.  183.  Die  Blen- 
bGraz,  1841,  S.  42  et  seq. — Iwanoff,  Pagenstecher’s  klin.  Beobach- 


wnhagen,  kl.  Erfahrungen  S.  54.— Moor en,  Ophth.  Beitriige,  S.  87. 


3.  Opacities  of  tlie  Cornea. 

Pathology. — Opacities  of  the  cornea  are  new  formations,  the  result  of  an  in¬ 
flammatory  change  of  tissue.  They  may  he  divided  into  : 

1.  Parenchymatous  opacities.  These  are  very  varied  in  appearance. 

a.  In  some  cases  the  cloudiness  of  the  cornea  is  universal ;  throughout  its  breadth 
and  thickness  it  appears  more  or  less  regularly  bluish  or  whitish,  and  is  translucent, 
like  milk-glass,  while  the  surface  has  retained  its  normal  luster,  “  complete  leucoma.  ” 
r  b.  In  other  cases,  in  the  comeal  layers  are  seen  flaky,  smoky,  or  bluish  translucent 
opacities;  or  thick,  figured  white  clouds;  or  cloudy,  yellowish- white,  or  even  chalky- 
white  spots,  lines,  crescents,  etc.  These  “  partial  leucomata,”  like  the  complete,  re¬ 
sult  from  diffused  keratitis. 


These  opacities,  especially  the  thicker,  are  caused  by  meniscoid  nets  of  opaque  grumous 
substance,  which  is  pressed  into  the  layers  of  the  cornea.  This  grumous  substance  is  found  to 
be  formed  from  shriveled  nuclei,  lying  in  a  mass  of  fat-cells,  frequently  of  a  dirty  yellow  color. 
Besides  these  nests  in  such  cases,  the  corneal  cells  are  also  much  swelled  from  a  like  grumous 
substance.  There  is  also  a  fatty  degeneration  of  the  intercellular  substance  in  streaks ;  the 
lamellae  appear  as  if  dusted  over  and  sowed  with  a  mass  of  fatty  granules. 


c.  Round,  sharp-bordered,  or  badly  defined  cartilaginous  or  chalky  nodules  of 
the  size  of  a  poppy  or  millet-seed,  which  lie  with  their  long  diameter  in  the  super¬ 
ficial  layer,  but  sink  into  the  deeper  ones.  These  are  old,  and  sometimes  calcified, 
herpetic  points.  They  exist  singly,  sometimes  strewn  around  or  brought  into  groups 
on  tlie  cornea.  Sometimes  they  are  connected  together  by  tendinous  bands,  or  a 
new  formation  of  connective  tissue. 

d.  Circular,  flat,  sharply-bordered,  grayish- white  or  yellowishASbifies,  from  the 

size  of  a  poppy  to  a  millet  seed,  which  seem  pressed  into  tlicp%F^ons  layers  of  the 
cornea,  but  are  apt  to  be  in  the  posterior  layer  or  on  the^J^surface  of  the  mem¬ 
brane  of  the  aqueous  humor.  These  are  the  produ^jJOresulting  from  keratitis 
punctata.  / 

2.  Epithelial  opacities.  These  are  quite  superfici&U/moky,  misty,  or  cloudy,  half- 
transparent  bluish  or  grayish  opacities,  within  dpShct  borders.  They  are  often  so  fine 
that  even  skilled  oculists  frequently  have  dhflacurfy  in  detecting  them.  They  gene¬ 
rally  appear  by  oblique  light  thrown  thrcfcfflf  a  convex  lens.  But  in  most  cases 
this  means  is  not  necessary ;  the  opa^it^yTiy  be  seen  even  at  a  distance.  In  the 
denser  part  of  the  opacity  there  is  >j&^rally  a  decrease  of  brilliancy  in  the  cornea, 
the  reflection  appears  dull,  wi/TT  indistinct  or  irregular  outlines.  Sometimes  at 
these  points,  where  the  light  cpiiraf  from  a  certain  direction,  a  silky  luster,  or  even 
a  sparkling  appearance  of  mfi&us  colors,  is  seen.  By  examination  with  a  lens,  in 
such  cases,  an  apparent  mfc/mess  of  the  surface  is  always  seen. 

3.  Tenclinous-loq^J^  opacities.  These  appear  to  the  naked  eye  as  tendon-like 

membranes,  of  gre^^vor  less  thickness,  covering  to  various  extents  the  anterior 
surface  of  the  comjea,  and  sometimes  projecting  beyond  its  level.  Varying  degrees 
of  opacity,  to  chalky  white  color,  tendinous,  silky,  and  sometimes  pearly 

opalescentlQ^,  and  hardness  of  the  layers,  are  the  remaining  physical  peculiarities. 
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The  edges  are  usually  indistinct,  as  a  cloudy  epithelium  generally  surrounds  the 
ne\v  tendinous  formation.  In  case  the  opacity  itself  or  its  cloudy  border  touches  on 
the  conjunctiva,  one  or  more  vessels  usually  come  out  over  its  anterior  surface  and 
divide  up.  Hence  the  possibility  of  hemorrhage  occurring  from  the  opacity  in  case 
of  injury. 

Epithelial  as  well  as  tendon-like  opacities  are  in  many  cases  the  results  of  super¬ 
ficial  vascular  keratitis  or  pannus.  But  at  other  times  they  come  from  an  ulcerative 
loss  of  tissue,  where  the  cavity  has  been  filled  by  substance  which  is  transparent,  or 
only  externally  cloudy. 

Epithelial  and  tendon-like  opacities  do  not  differ  in  quality,  but  only  in  the  thickness  of  the 
neoplastic  layer.  To  the  extent  of  this,  and  even  beyond,  the  epithelium  appears  thickened, 
unequally,  and  in  irregular  layers ;  its  elements  are  clouded  with  fatty,  molecular  masses,  often 
so  pressed  together  that  their  contours  are  with  difficulty  recognized.  If  the  opacity  has  formed 
on  the  floor  of  a  healing  ulcer,  Bowman’s  membrane  is  absent,  and  the  epithelium  lies  imme¬ 
diately  on  the  new  formation.  This  fills,  as  it  were,  a  cavity  in  the  superficial  strata  of  the 
cornea,  and  is  the  result  of  a  development  of  corneal  cells.  For  it  consists  mostly  of  much 
elongated,  even  partially  filiform  nuclei,  which,  pressed  together,  hide  each  other  and  appear 
wavy.  These  nuclei  lie  in  a  cloudy  intercellular  substance  of  fat  molecules.  Sometimes  in  the 
new  formation  we  may  recognize  neoplastic  vessels,  or  their  remains,  in  the  form  of  thick  bands. 
The  borders  of  the  new  formation  are  often  sharp  ;  sometimes  cloudy  streaks  proceed  from  it 
into  the  surrounding  clear  cornea.  Usually  with  epithelial  and  tendinous,  we  find  parenchy¬ 
matous  opacities,  marked  with  the  above-described  characters  (  Wedl). 

4.  Simple  corneal  cicatrices.  Tlieir  distinction  from  opacities  is  in  reality  arti¬ 
ficial  ;  the  difference  lies  simply  in  the  thickness,  that  is,  in  the  solidity  of  the  neo¬ 
plastic  tissue.  The  size  and  form  of  the  cicatrix  depends,  for  the  most  part,  on  the 
shape  and  extent  of  the  cavity  on  whose  floor  the  replacing  tissue  is  developed. 
The  cicatrix,  however,  rarely  forms  a  cast  of  the  cavity ;  for,  under  favorable  cir¬ 
cumstances,  pellucid  corneal  tissue  is  formed  at  the  bottom,  and  only  the  superficial 
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nearer  to  the  normal.  Sometimes,  in  very  old  cicatrices,  choloid  granules  have  been  collected 
in  groups  ( Wedl). 

1).  Connective-tissue  cicatrices  consist  of  layers  which  may  be  lifted  in  folds,  and 
which  are  traversed  by  more  or  less  thick  net-works  of  vessels,  and  which,  conse¬ 
quently,  bleed  on  injury.  These  new  formations  agree  in  external  appearance  with 
loose  connective-tissue,  especially  with  the  conjunctiva ;  often,  however,  these  cica¬ 
trices  seem  traversed  by  thick,  hard,  tendinous  strings  and  laminae. 

The  loose  connective-tissue  neoplasia  thickens  towards  its  deeper  part  to  a  tendinous,  hard 
layer,  which  covers  the  floor  of  the  corneal  loss  of  substance.  Deeper  in,  this  thicker  portion 
of  the  cicatrix  becomes  cloudy,  then  transparent  corneal  substance,  and  by  this  latter  the  neo¬ 
plasia  is  immediately  connected  with  the  normal  elements  of  the  cornea.  Hence,  in  the  thick¬ 
ness  of  the  cornea,  the  cicatrix  appears  surrounded  by  a  more  or  less  extensive  cloudiness.  On 
the  surface,  its  borders  run  into  a  tendinous  opacity,  bordered  by  epithelial  opacity. 

The  simple  connective-tissue  cicatrix  is  always  marginal,  and  immediately  con¬ 
nected  with  the  conjunctiva ;  it  presents,  as  it  were,  a  continuation  of  the  latter  over 
the  periphery  of  the  cornea,  to  fill  up  the  loss  of  substance.  The  connective-tissue 
cicatrix  is  always  preceded  by  a  granulating  ulcer  of  the  cornea ;  but  fleshy  warts 
only  form  on  the  floor  of  a  non-perforating  corneal  ulcer,  when  this  is  on  the  edge 
of  the  limbus  conjunctivalis. 

Not  unfrequently  simple  connective-tissue  cicatrices  present  themselves  as  the 
corneal  part  of  a  false  pterygium. 

c.  The  epithelial  cicatrix  presents  a  completely  opaque  formation  of  whitish  gray, 
white,  and  yellow,  mixed  or  wholly  rusty-yellow  or  brown  hue,  which  may  easily  be 
peeled  off  in  the  form  of  a  fatty,  greasy-feeling,  granular,  scaly  or  leafy,  mottled, 
easily-broken  mass  from  the  floor  of  the  cavity  filled  by  it. 

This  mass  consists  mostly  of  epithelial  plates,  in  different  stages  of  disintegration,  and  a 
basis  of  molecular,  organic  substance,  in  which  free  fat,  cholesterine  crystals,  chalky  masses, 
and  blood-corpuscles  undergoing  pigment  degeneration  are  mingled  in  various  proportions. 
This  mass  reposes  on  a  loose  connective  tissue,  or  hard,  tendinous  stratum,  wftich  covers  the 
floor  of  the  loss  of  substance,  and  is  connecbed  with  the  surrounding  corr^w^islue  by  a  layer 
of  neoplastic  corneal  substance.  Hence  the  epithelial  cicatrix  also  appea^^o  be  bordered  by  a 
parenchymatous  cloudiness,  and  superficially  by  a  tendinous  opacitoObe  latter  being  again 
lost  in  an  epithelial  opacity.  C/ 

Like  the  connective-tissue  cicatrix,  the  epithelial proceeds  from  small, 
fleshy  warts,  implying  also  a  granulating  ulcer,  and/nemfcb,  is  situated  on  the  margin 
of  the  cornea,  when  the  ulcer  was  not  a  perfofetmg  one,  complicated  with  pro¬ 
lapsus  of  the  iris.  Q 

5.  Cicatrices  complicated  with  anterior  s^^cliia.  These,  like  simple  cicatrices, 
are,  in  a  great  majority  of  cases,  of  tencmtous  appearance;  they  are  more  rarely 
seen  as  loose  connective-tissue,  or  epi  Cicatrices. 


from  the  change  of  position^ c^dhe  iris,  by  its  approach  to  the  posterior  wall  of  the 
cornea,  and  the  accompanyis&^ontraction  or  closure  of  the  pupil,  and  finally,  by  the 
dark  color  of  the  cicafrjp^rom  the  pigment  contained  in  it.  The  extent  and  shape 
of  the  cicatricial  maJ^^S^end  naturally  on  the  size  and  form  of  the  original  loss  of 
substance,  and  v  ^hatly,  as  in  simple  corneal  cicatrices. 


The  anatomi£rfT\oi|dition  of  the  cicatrix  varies,  moreover,  with  the  size  and  form  of  the  pos¬ 
terior  openin<Xif  tTm  perforation.  If  this  is  narrow,  the  prolapsed  portion  of  iris  has  the  form 


of  a  pedumaJsifcd  vesicle  or  strawberry,  since  its  posterior  part  is  brought  together  by  the  edges 
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Fig.  14. 


of  the  opening.  But  under  increased  shrinking  of  the  cicatrix,  the  anterior  portion  of  the  pro¬ 
lapse  is  compressed  and  soon  atrophies.  Henceforth  it  appears  as  if  the  iris  were  glued  to  the 
posterior  end  of  the  perforation.  On  more  careful  examination,  however,  the  remains  of  the 
prolapsed  portion  of  iris  are  found  in  the  form  of  a  greater  or  less  amount  of  brown  or  black 
pigment  inclosed  in  cells.  According  as  the  form  of  the  perforating  canal  is  round  or  linear, 
the  pigment  forms  a  leafy  or  stringy  figure,  which  the  cicatricial  mass  traverses,  reaching  often 
to  the  epithelial  layer,  where  it  shows  itself  as  a  brown  spot  at  the  middle  of  the  anterior  sur¬ 
face.  In  deep  extensive  ulcers,  the  iris  prolapses  sometimes  in  many  places,  and  a  corresponding 
number  of  colored  spots  are  found. 

This  state  was  formerly  called  clavus  or  myocephalon.  If  the  posterior  opening  of  the  per¬ 
foration  was  wider,  and  a  piece  of  the  iris  covered  it, 
the  cicatrix  is  subsequently  often  found  hollowed 
out  (fig.  13),  while  the  anterior  edge  extends  on  a 
level  with  the  rest  of  the  cornea.  Hence  the  new 
formation  developed  on  the  prolapsed  iris  shows 
the  vesicular  form  of  the  prolapse.  At  the  edge  of 
the  posterior  concave  surface  of  the  cicatrix,  the  iris 
is  attached  and  connected  with  a  delicate  structure¬ 
less,  highly-pigmented  membrane,  a,  which  covers 
the  concavity,  and  is  to  be  regarded  as  a  remainder  of  the  coloring  matter  of  the  prolapsed  iris. 
At  the  edges  of  the  cicatrix  we  even  find  parts  of  the  membrane  of  Descemet  folded  up  ;  for 
the  parts  of  this  membrane  exposed  by  the  ulcer  are  tom  at  the  moment  of  perforation,  subse¬ 
quently  are  surrounded  in  the  portion  of  iris  pressed  forward,  and  are  then  enveloped  in  the 
cicatrix.  If  the  iris  vesicle  has  burst  before  arriving  at  cicatrization,  or  if  the  cicatrix  occurs 
at  the  pupillary  border,  the  concavity  at  the  posterior  surface  of  the  cicatrix  is  not  seen ;  on 
the  contrary,  the  new  tissue  usually  projects  into  the  anterior  chamber,  and  is  continued  on 
the  iris  in  the  shape  of  tendinous  bands.  Then  the  anterior  capsule  is  often  connected  with 
the  cicatrix ;  the  latter  covers  part  of  the  former,  and  by  the  disturbance  of  nutrition  often 
causes  cataract. 

In  extensive  perforations,  where  a  large  portion  of  iris  with  its  pupillary  margin  has  been 
exposed,  the  pupil  appears  nearly  always  closed,  and  the  center  of  the  capsule  glued  to  the 
cicatrix,  while  the  rest  of  the  posterior  surface  of  the  cicatrix  is  covered  with  pigment  mem¬ 
brane,  and  hence  distinguishable  from  the  lens.  In  cicatrices  developed  from  extensive  prolapse 
of  the  iris,  the  cicatricial  tissue  is  almost  always  throughout  its  extent  richly  permeated  by 
dark  pigment,  which  lies  partly  free  in  masses,  partly  incla^f'i'^  cells,  showing  signs  of 
former  prolification.  The  posterior  layers  of  the  cicatrix  espearwhf  assume  the  form  of  connec¬ 
tive  tissue ;  the  intercellular  substance  is  more  or  less  wavy^^rf  traversed  by  elongated  cells, 
which  are  bound  together  by  anastomosis,  and,  along  wirf^olific  nuclei,  contain  pigment  of 
various  amounts  and  hues.  Dentate  (Stachel)  cells ^ayjbeen  found,  in  the  often  very  much 
thickened  epithelial  layer  {Czerny). 

6.  Bony  degeneration.  Osteoid  masses  are  mre^Xen  in  the  cornea.  When  they  do  occur, 
they  are  always  in  the  shape  of  thin,  delicdj^  prfes  or  scales,  in  thick  tendinous  cicatrices, 
with  whose  layers  their  rough  surfaces  are  /flv^ly  united.  Hence  they  are  only  found  in  the 
cadaver.  During  life  they  are  hidden  by  tfan  ctCatricial  mass.  They  are  characterized  by  a  homo¬ 


geneous  or  parallel  striated  organic  ba 
7.  Chalky  deposits  appear  unde 


nj^fid  more  or  less  bony  corpuscles  and  chalky  granules, 
"iforms :  one,  a  stony,  hard,  rough  solid,  consisting  of 
earthy  and  alkaline  salts  with  a^dto&nic  base,  which  is  distinguished  from  the  osteoid  growth 
only  by  the  absence  of  bone-c/FVuscles  ;  the  other  as  a  fatty,  sandy  pulp,  in  which  are  mingled 
free  salts,  fat  cells,  cholesferi»e*crystals,  and  broken  down  grumous  organic  substance,  in  differ¬ 
ent  proportions. 

Both  forms  appeal^©  the  osteoid  in  tendinous  cicatrices.  Sometimes  they  occur  as  round 
nodules  surrounded^^  parenchymatous  cloudiness,  lying  in  the  anterior  layers  of  the  cornea. 
In  the  latter  ^?Ofeey  represent  degenerated  herpetic  vesicles.  Again  they  occur  as  results 
of  corneal  a^^^es,  which,  without  perforating  and  evacuating,  have  become  calcified.  The 
new  formaddoVappears  then  as  an  opaque,  chalky-white,  or  brown  spotted,  lens-shaped  body, 


ie 

,tfote  of  opium  are  used  as  collyria,  during  the  presence  of  corneal  ulcers,  the  floor  of  the 


in  th< 


of  the  cornea,  covered  anteriorly  and  posteriorly  by  cloudy  corneal  layers. 
ic  incrustations.  When  sugar  of  lead  and  other  metallic  salts  in  solution  with  prepa- 
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nicer  is  incrusted,  and  finally  granulations  arise  from  the  edges  and  cover  over  the  deposit. 
Then  on  the  site  of  the  former  ulcer,  an  elevated,  thick,  opaque,  chalky-white  or  yellowish 
spot  appears,  often  superficially  opalescent,  with  edges  sharp  or  indistinct,  and  traversed  by 
vessels,  which  is  generally  taken  for  a  cicatrix  or  tendinous  opacity,  till  the  anatomical  exami¬ 
nation  shows  the  incorrectness  of  this  opinion.  ( Cunier ).  This  examination  shows,  just  under 
the  epithelial  covering,  a  layer  of  yellowish  or  dark-brown  brittle  substance,  without  a  trace  of 
organization.  This  mass  rests  on  a  cloudy  layer,  which  covers  a  bowl-shaped  depression  in  the 
layers  of  the  cornea,  and  is  often  traversed  by  vessels. 


Accompanying  Symptoms. — Impairment  of  vision  is  a  constant  accompaniment 
of  all  opacities  which  fall  in  the  slightest  degree  over  the  pupil. 

This  visual  disturbance  is  caused  by  the  dispersion,  reflection,'  and  absorption 
undergone  by  the  light  falling  on  the  opacity. 


Hence,  on  the  one  hand  the  intensity  of  the  direct  light  proceeding  from  the  object  and  fall¬ 
ing  on  the  retina  is  weakened,  and  with  it  the  retinal  images.  On  the  other  hand,  a  part  of  the 
light  dispersed  by  the  corneal  cloudiness  falling  on  the  retina  is  perceived  by  it  and  projected 
outward  as  a  white  or  gray  mist,  cloud,  etc.  But  as  the  elements  sensitive  to  light  are  not  in 
condition  to  separate  different  simultaneous  impressions,  and  still  more  always  to  unite  a  con¬ 
fused  jmpression,  it  appears  to  the  patient  as  if  the  cloud  were  placed  between  his  eye  and  the 
object,  or  as  if  the  object  were  enveloped  in  it. 

The  amount  of  disturbance  of  vision  depends  chiefly  on  the  proportion  in  which  the  two  si¬ 
multaneous  impressions  stand  to  each  other.  It  is  the  more  decided,  the  less  the  impression  of 
the  object  exceeds  that  produced  on  the  retina  by  the  light  dispersed  by  the  corneal  disturbance. 

If  only  direct  light  fell  on  the  cornea,  the  proportion  between  the  two  would  be  almost 
always  constant.  But  besides  the  direct  light  from  the  object,  diffuse  light  also  always  strikes 
the  cornea,  and  in  proportion  to  its  intensity,  strengthens  the  brightness  of  the  spectrum  pro¬ 
ceeding  from  the  opacity,  and  hence  lessens  proportionately  the  impressions  of  the  real  image. 

In  thin  opacities  this  spectrum  is  usually  the  chief  cause  of  visual  disturbance.  In  dense 
ones,  however,  which  let  through  little  or  no  light,  the  spectrum  only  comes  in  question  when 
marginal  portions  of  it  fall  through  the  pupil.  For  thick  opacities  are  seldom  sharply  defined, 
their  borders  fade  off  gradually  and  form  a  more  or  less  wide  zone,  which  dispeftees  light  falling 
on  it,  and  then  lets  it  through.  Apart  from  this,  the  visual  disturbance, such  circum¬ 
stances,  is  mostly  caused  by  the  lessening  of  the  brightness  of  the  retin^^mftges,  and  hence  is 
in  proportion  to  the  density  and  size  of  the  part  of  the  opacity  lying  h£^j!mt  of  the  pupil.  So 
it  reaches  the  maximum  when  such  a  thick  opacity  covers  the  whoWfcpil,  and  from  the  middle 
of  the  visual  field  no  image  is  thrown  on  the  retina.  Vv 

/sQ 

Visual  disturbances  also  arise  from  roughness  o\J$e  epithelial  layer,  abnormal 
curvatures  of  the  cornea,  and  extensive*  anteri^k  synechia,  and  not  rarely  from 
obliquity  of  the  lens.  Moreover,  in  synechia  anterior,  the  lessening  of  the  accom¬ 
modation  comes  in  question.  So  in  many  j  a the  visual  disturbance  is  greater  than 
is  accounted  for  by  the  opacity  alone,  ijrw)  unevenness  of  the  epithelial  layer,  and 
especially  in  abnormal  curvature  of  ft^Jornea,  vision  is  often  so  affected  that  with¬ 
out  proper  examination  we  migl^nsj^ose  there  was  amblyopia. 


Unevenness  and  roughness  superficial  stratum  are  found  in  all  kinds  of  opacities,  even 

m  the  most  delicate  epithelial/iSVyhdiness,  and  often  extend  beyond  the  bounds  of  the  macula, 
as  seen  with  the  naked  eyeOJPney  are  easily  recognized  by  oblique  illumination,  but  also  by 
irregularity  and  distq^fe^Nm;  the  images,  and  in  high  grades,  by  their  multiplication.  This 
irregularity  of  the  refleSjIton  allows  us  to  judge  in  the  best  and  most  direct  way  of  the  highly 
disturbing  effect  tlmQis  exercised  on  the  refraction  of  rays  and  the  quality  of  the  retinal  images. 
For  the  anterio^Jir^ice  of  the  cornea  is  the  surface  of  the  dioptric  apparatus,  where  the  in¬ 
cident  rays  a^^nost  deviated. 
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On  this  latter  account,  deviations  in  convexity  of  the  cornea  are  very  injurious  to  vision. 
Such  abnormal  curvatures,  however,  appear  not  only  as  a  result  of  extensive  ulceration,  where 
they  are  sometimes  caused  by  pressure  on  the  floor  of  the  ulcer,  sometimes  by  contraction  of 
the  resulting  cicatrix ;  but  they  are  often  found  with  very  delicate  cloudiness,  and  then  date 
from  the  inflammation,  and  are  the  results  of  the  diminished  resistance  of  certain  portions  of 
cornea  to  the  intra-ocular  pressure.  By  more  careful  examination,  i.  e.,  with  the  ophthalmo¬ 
meter,  it  is  found  that  the  individual  meridians  of  the  cornea  have  different  and  generally 
irregular  curvatures ;  even  parts  of  the  same  meridian  have  different  curves,  and  hence  different 
focal  lines  and  surfaces.  The  influence  that  this  has  on  the  retinal  images,  and  hence  on  the 
clearness  of  perceptions,  depends  on  the  fact  that,  where  even  slight  malcurvatures  exist,  in¬ 
stead  of  exact  retinal  images  we  have  a  blur  of  circles  of  dispersion,  of  which  scarcely  the 
chief  outlines  reach  the  retina,  and  these  arrive  there  with  deviated  shady  borders.  The  optical 
effect  manifests  itself  markedly  in  cases  not  recognizable  by  the  naked  eye.  By  examination 
of  the  eye  in  the  reversed  image,  it  is  at  once  seen  that  the  pupil,  etc.,  are  distorted  in  the 
most  varied  directions. 

But  the  rays  proceeding  from  external  objects  to  the  retina  undergo  the  same  deviation  as 
those  from  the  retina  outw.ard  (see  astigmatism). 

Changes  of  position  of  the  lens  are,  as  a  rule,  not  so  marked  as  to  be  of  much  importance, 
and  moreover,  they  may  be  partially  corrected  by  corresponding  deviation  of  the  visual  axes. 

To  do  away,  at  least  partially,  with  these  disturbances  of  vision,  individuals  with 
maculae  are  accustomed,  when  they  wish  to  see  clearly  with  the  affected  eye,  fo  in¬ 
crease  as  much  as  possible  the  impression  of  the  image  or  the  object,  and  to  lessen 
the  intensity  of  the  diffused  light. 

They  hold  the  object  as  near  the  eye  as  their  accommodation  permits,  for  thus,  without 
annoyance,  they  increase  the  apparent  brightness  of  the  retinal  images,  and  the  number  of 
excited  nerve  elements ;  they  turn  their  back  to  the  light,  while  they  place  the  object  itself  in 
the  best  light ;  they  half  close  the  lids,  hold  the  hands  before  the  eyes,  or  look  through  the 
partially  closed  fist,  to  cut  off  the  diffuse  light  as  much  as  possible  from  the  eye.  But  this 
means  is  best  attained  by  holding  up  a  diaphragm  with  a  small  hole  in  it. 


In  binocular  vision,  the  impressions  made  on  corresponding  portions  of  the  two 
retinae  are  united  in  the  brain  to  one  of  increased  inten^tffrX  Hence,  if  one  eye  is 
undisturbed  in  its  function,  while  the  other  is  affected  bvA^opacity  before  its  pupil, 
in  binocular  vision,  the  light  diffused  over  the  refcs^taf  the  affected  eye  will  be 
evinced  in  the  combined  impression  of  the  two^C^s,  and  the  object  will  appear 
enveloped  in  a  mist. 

Just  as  in  monocular  vision,  the  clisturbfwS^is  especially  evident  when  fixing 
objects  of  which  it  is  desired  to  gain  sluKpVna  clear  perceptions.  The  patients  say 
the  diseased  eye  dazzles  the  sound  and  they  are  often  obliged  in  writing, 
reading,  etc.,  to  close  the  affectecl^y^r  But  in  ordinary  vision  the  affected  eye 
materially  assists  the  other,  sinefeX?  strengthens  the  intensity  of  the  latter,  and, 
moreover,  increases  the  visu^d^WKP;  provided,  of  course,  that  the  corneal  opacity 
does  not  render  impossible  i^^passage  of  a  sufficient  number  of  direct  rays  or  cover 
the  outer  half  of  the  piuffil.'O 


Where  the  pupil  i§  ^Jkrely  covered  by  a  thick  opacity,  the  positive  disturbance  of  vision, 
on  account  of  the  lcs&^i^fcmisity  of  the  light  let  through,  is  absent,  and  it  seems  as  if  the  sound 
eye  alone  acted^  J^™Wvrhere  the  outer  half  of  the  pupil  is  covered  by  such  an  opacity,  objects 
on  that  side  qJ^fi^visual  field  are  slightly  or  not  at  all  perceived,  and  vision  is  limited  as  in  a 
monocular  ifc^Jflual ;  so  that  persons  thus  affected  run  against  objects. 

both  eyes  are  affected  with  opacities,  which,  however,  are  not  thick 
o^gWo*  annul  the  perceptions  of  objects,  of  course  the  disturbance  of  vision  is 
The  patient  then  uses  the  better  eye,  that  is,  the  one  which  gives  sharper 
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and  clearer  images,  and  in  fixing  objects  seeks  to  exclude  the  weaker  one  from  the 
act  of  vision. 

Results. — Corneal  opacities  are  capable  of  certain  changes,  and  in  so  far  we 
may  speak  of  results  : 

1.  The  most  changeable  are  the  epithelial  and  the  various  forms  of  parenchy¬ 
matous  opacities.  Both  of  these  kinds  of  opacities  may  be  removed  spontaneously 
or  by  the  use  of  remedies. 


In  epithelial  opacities  such  a  proceeding  implies  either  the  absorption  of  the  neoplastic  cells 
under  the  elastic  lamina,  or  the  casting  off  of  the  existing  opaque  epithelium,  and  its  replace¬ 
ment  by  clear  cells.  But  in  parenchymatous  opacities,  the  cure  is,  according  to  the  anatomical 
conditions,  sometimes  caused  by  the  absorption  of  the  interlamellar  cells,  sometimes  by  a 
higher  formation  of  the  regenerated  corneal  layers. 

As  a  rule,  it  may  be  said,  the  prospect  of  cure  in  these  cases  is  the  greater  the 
more  recent  the  case.  Shortly  after  the  termination  of  the  inflammation  causing 
them  is  the  best  time  for  treatment ;  at  this  stage  even  extensive  and  thick  opacities 
sometimes  disappear  spontaneously.  Old  opacities,  that  have  existed  for  months  or 
years,  on  the  contrary,  are 'obstinate ;  it  is  immaterial  whether  they  are  thick  or  thin, 
large  *  or  small — even  those  that  are  scarcely  perceptible  almost  always  resist  treat¬ 
ment. 

There  is  reason  to  believe  that  opacities  resulting  from  ulcers  are  less  inclined  to 
clear  up  than  those  from  parenchymatous  or  vascular  keratitis. 

In  children  the  prognosis  is  much  more  favorable  than  in  adults  ;  in  them  exten¬ 
sive  opacities  from  deep  and  even  perforating  ulcers  often  clear  up.  And  much 
more  mil  epithelial  clouds,  and  those  parenchymatous  maculae  dependent  on  inter- 
lamellar  nests  of  cells  do  so. 


It  is  not  improbable  that  the  growth  of  the  cornea  has  some  influence  on  them.  On  the  one 
hand  the  opacity  will  hence  be  portioned  over  a  greater  surface  and  become  thinner,  and  so  less 
perceptible ;  on  the  other,  with  the  spreading  of  the  neoplasia,  the  number  of  itsV)oints  of  con¬ 
nection  with  healthy  corneal  tissue  is  increased,  and  hence  the  effect  o^^vqpominencing 

A-* 

sense,  whate^K Their  histological 
character,  have  not  the  power  of  changing  to  transpareqriQrneal  tissue,  although 
they  sometimes  become  diaphanous.  They  are,  howfiv^rNgenerally  surrounded  by 
parenchymatous  and  epithelial  opacities,  which  ofte^cjbat  up  spontaneously  or  by 
treatment.  In  this  way  such  opacities  are  oftejr^pparently  diminished  and  their 
influence  on  vision  lessened.  vJ 


process  of  resorpfion  is  greater. 

2.  Opacities  and  cicatrices  in  the  strict 


Tendinous  opacities,  and  especially  tendinous  iAcwbrices,  increase  occasionally,  by  continued 
change  of  tissue,  to  button-shaped  masses,  much  like  staphylomata,  but  differ  from 

these  by  their  solidity.  These  are  tendinoira^^long  outgrowths,  which  occasionally  very  per¬ 
ceptibly  rise  above  the  level  of  the  cornaa.^^ 


Opacities  and  tendon-like  cicafSwrs  may  also  suppurate.  This  cicatricial  keratitis 
{Basner)  is  developed  and  h^Jlly  runs  its  course  with  the  symptoms  of  severe 
ciliary,  vascular,  and  nerve  ritation ;  the  cicatrix  and  the  parts  surrounding  it 
usually  swell  somewhs^xVnile  the  proliferating  epithelium  becomes  rough  and 
cloudy.  Then,  somet^Jfe,  the  color  of  the  cicatrix  is  gray  or  yellowish,  and  super¬ 
ficial  layers  begin  tAfall  off,  leaving  a  more  or  less  deep  and  extensive  ulcer  with 
irregular  borde^Qm  h  base,  which  in  favorable  cases  always  fills  up  again  with 
cloudy  cicatri^d  tissue. 
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Recent  and  peripheral  cicatrices  are  more  inclined  to  suppurate  than  old  central  ones.  The 
most  varied  external  injurious  influences  may  cause  the  ulceration.  Wounds  of  the  cicatrix, 
either  accidental  or  operative,  may  be  mentioned  as  very  frequent  causes.  It  is  said  ( Ilcisner ) 
there  is  an  especial  predisposition  to  ulceration  in  sickly,  weak,  or  irritable  persons. 

Herpetic  eruptions,  also,  are  sometimes  developed  in  the  tendinous  neoplasia  on  the  cornea. 
They  also  ulcerate  readily,  and  occasionally  cause  extensive  loss  of  substance,  by  extending  the 
original  point  of  inflammation. 

3.  Chalky  and  osteoid  neoplasia,  as  well  as  metallic  incrustations,  are  permanent  in  the 
strict  sense  of  the  term.  Still  the  latter,  like  the  tendinous  opacities  and  non-perforating 
cicatrices,  offer  a  possibility  of  a  cure  or  improvement.  For  experience  has  shown  that,  in  some 
few  cases,  after  this  tissue  has  been  cut  out,  the  opening  left  fills  with  neoplastic  corneal  sub¬ 
stance,  and  this  clears  up. 

4.  A  series  of  very  injurious  results  depends  on  the  disturbance  of  vision  caused 
by  these  opacities.  Thus,  very  decided  myopia  not  unfrequently  occurs,  if  the  pa¬ 
tient  is  obliged  to  use  one  or  both  eyes  affected  with  corneal  opacities  for  acute 
vision,  especially  of  small  objects.  For  he  is  then  obliged  to  approach  them  much 
nearer  to  the  eye  than  is  necessary  with  a  normal  cornea ;  but  if  there  is  only  a 
slight  predisposition  to  it,  continued  strain  of  accommodation  will  readily  produce 
the  change  in  the  formation  of  the  eye  or  lens  that  causes  myopia. 

The  great  strain  of  accommodation,  and  the  increased  action  of  the  internal 
recti  associated  with  it,  not  unfrequently  cause  strabismus  of  the  weaker  eye,  and  in 
children  with  thick  opacities  on  both  eyes,  even  nystagmus  often  occurs.  The 
necessity  of  excluding  from  binocular  vision  the  eye  which  is  clouded,  or  weaker  in 
its  functional  activity,  in  order  to  maintain  the  most  distinct  impressions,  when  fix¬ 
ing  an  object,  assists  in  causing  strabismus,  and  where  the  opacities  are  on  one  side 
only,  are  often  the  sole  cause  of  the  deviation.  But  where  this  does  not  occur,  it  is 
often  the  immediate  cause  of  amblyopia  from  non-use,  for  the  patient  gradually 
learns  to  see  with  the  healthy  or  better  eye,  and  to  neglect  the  other,  when  fixing 
sharply ;  hence  the  power  of  accommodation  is  gradually  lost,  and  the  energy  of  the 
retina  diminished. 


Strabismus  or  amblyopia  ex-anopsia  may  be  caused  by  cos^fe^opacities  that  are  not  per¬ 
manent  ;  these  may  disappear  without  the  disease  that  the/^rb  produced  receding.  Indeed 
plenty  of  cases  occur,  where  the  strabismus  or  amblyom^3K)m  disuse  may  be  directly  traced 
to  a  keratitis  that  has  run  its  course  during  youth  wifl^Jleaving  a  trace. 

Treatment. — The  indications  are :  XO 

a.  By  assisting  the  powers  of  absorprioka/d  the  throwing  off  of  the  epithelium, 
to  excite  or  hasten  the  clearing  up  of  tfciNopacities  ;  and  where  a  complete  removal 
of  these  is  impossible,  at  least  to  diminish  the  extent  of  the  disturbance. 

b.  In  permanent,  unimprovabk^^acities,  to  limit  as  much  as  possible  the  visual 
disturbance,  that  is,  to  dimim^pfhs) intensity  of  the  diffused  light  admitted,  but  to 
increase  the  apparent  briglij^s  of  the  retinal  images,  and  when  necessary,  to  open 
new  ways  for  the  entrajfTTeVdr  direct  rays. 

c.  Finally,  to  preveiTMhe  immediate  results  of  visual  disturbance. 

1.  To  answer  th^g)st  indications,  there  are  a  number  of  time-honored  empirical 
remedies.  ThevCa^c  in  common  the  property  of  directly  causing  a  greater  or  less 
irritation  o^ljKcye.  That  the  removal' of  the  epithelium  may  thus  be  effected  is  a 
known  fa&^ymit  how  resorption  is  effected  is  not  clear.  It  is  possible,  that  by  the 
hypenei^k  of  the  part,  and  the  consequent  increase  of  change  of  tissue,  a  sort  of 
CnWft 


0 


the  neoplastic  elements  is  caused,  and  the  removal  and  absorption  favored 
0>is  true  that  the  production  of  such  a  condition  of  irritation  is  indispensable 
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to  a  true  therapeutic  result,  and  that  the  most  powerful  known  absorbents,  quick¬ 
silver,  iodine,  etc.,  refuse  to  act  when  not  applied  directly  to  the  cornea  and  con¬ 
junctiva.  The  remedies  most  frequently  used  are,  dusting  in  calomel,  applications 
of  salve  of  yellow  and  red  oxide  of  mercury,  iodine  salve  and  laudanum,  instillations 
of  astringent  collyria,  slight  cauterization  of  the  conjunctiva  with  sulphate  of  cop¬ 
per  or  solution  of  nitrate  of  silver. 

Formerly,  for  the  same  purpose,  steam  was  conducted  to  the  eye  by  means  of  a  funnel ; 
warm  mucilage  of  quince-seeds  or  mallows  dropped  into  the  conjunctival  sac,  or  applied  with  a 
brush,  fine  oil  or  fat,  ox  or  fish-gall,  eel’s-liver  oil,  viper-fat,  bear-fat,  etc.,  and  solutions  of  va¬ 
rious  extracts.  The  above-mentioned  substances  were  especially  popular  as  preparatory  reme¬ 
dies,  as  it  was  claimed  that  the  parts  were  softened,  and  the  efficacy  of  the  resorbents  increased 
thereby  {Beer).  Empyreumatic  and  ethereal  oils,  such  as  juniper-berry,  paper-oil,  sal-vola¬ 
tile,  etc. ,  were  formerly  much  used. 

Electricity  was  once  quite  fashionable  for  these  affections.  A  current  was  passed  through  the 
upper  lid  or  the  cornea  itself,  and  some  other  part  of  the  body,  the  copper  pole  being  placed 
over  the  eye,  the  zinc-pole  to  the  tongue  or  hand  {Crusell).  But  the  remedy  acts  no  better 
than  the  above-mentioned,  and  may  be  dispensed  with.  Acupuncture,  where  the  needle  is  placed 
directly  in  the  cornea,  is  dangerous.  In  deep  opacities,  that  are  not  vascular,  subconjunctival 
injections  of  solutions  of  common  salt  are  also  recommended  {Rothmund). 


All  these,  and  many  other  remedies,  when  properly  nsed,  are  very  serviceable  in 
certain  cases.  If  some  of  them  are  more  in  use  than  others,  it  is  perhaps  not  be¬ 
cause  of  any  peculiarity  of  their  action,  but  on  account  of  their  more  easy  applica¬ 
tion,  and  especially  the  possibility  of  measuring  and  controlling  their  action.  Hence, 
dusting  in  of  calomel,  on  account  of  its  slight  irritation,  is  especially  suitable  in 
fresh  maculae,  and  where  the  eye  is  sensitive  and  inflammations  are  to  be  feared. 
The  salve  of  yellow  oxide  of  mercury  is  preferable  where  we  require  a  powerful 
effect,  and  the  irritability  of  the  eye  is  moderate.  Astringent  collyria  are  best  where 
there  is  catarrhal  relaxation  of  the  conjunctiva.  Cauterization  with  crystals  of  sul¬ 
phate  of  copper,  or  solutions  of  nitrate  of  silver,  are  indicated  in  complication  of 
the  corneal  opacities  with  hypertrophy  of  the  conjunctiva.  A 

It  is  generally  well  to  begin  the  treatment  with  weak  remedie.^Spd)  in  case  of 
need,  to  increase  the  strength  or  pass  to  more  active  applications 

If  the  eye  reacts  not  at  all,  or  only  slightly,  after  the  the  remedy,  the 

strength  must  be  increased,  or  a  more  active  application  ^r^rted  to.  Frequently, 
after  the  continued  use  of  a  sufficiently  strong  remedv.  ^Ty&ises  to  irritate  the  eye. 
It  is  then  well  to  discontinue  it  for  a  time,  so  as  1»~TyNthe  susceptibility  return, 
when  it  will  again  act  well.  In  some  cases,  also,  may  increase  the  susceptibility 
by  warm  applications  and  cataplasms.  Q 

In  deep,  non-vascular  corneal  opacities,  remam^^after  diffuse  keratitis,  it  has  been  recom¬ 
mended  to  inject  a  solution  of  chloride  of  sodium\g™-third  of  one  drachm  to  one  oz.  water),  un¬ 
der  the  conjunctiva  every  three  or  four  we^^jC/rms  may  be  done  with  a  hypodermic  syringe, 
and  is  said  to  act  well  and  without  dan gqf^Mothnutnd). 

[In  a  recent  memoir  to  the  Fren(^TA£sflemy,  M.  de  Luca  recommends  the  application  of 
finely-powdered  sulphate  of  soda  direHiy  to  the  cornea.  He  claims  that  it  has  the  power  of 
removing  corneal  spots  in  an  alf^cfijincredibly  short  space  of  time.  Croton  oil,  one  part  to  six 
or  eight  of  olive  oil,  is  also  adv^vNas  a  local  treatment  for  corneal  opacities  {Thomas  Windsor).  ] 

It  is  very  import aut^Aestrain  the  irritation  excited  by  the  remedy  within  cer¬ 
tain  bounds.  If  tli^^Lition  is  not  great,  it  is  sufficient  to  keep  the  patient,  during 
its  continuance,  mVi  moderately  illuminated  chamber,  and  carefully  to  keep  off  all 
possible  cause^cVljs  increase,  as  straining  of  the  eyes,  smoking,  etc.  In  intense 
irritation,  use  cold  compresses.  When  these  symptoms  have  disappeared, 
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there  is  no  necessity  of  confining  the  patient  too  closely.  Fresh  air  and  exercise 
out  of  doors,  in  shady,  quiet  places,  free  from  dust,  aid  the  cure.  The  diet  should 
be  regulated,  spirituous  liquors  in  moderation,  as  well  as  snuffing  and  smoking  in 
the  open  air,  need  scarcely  be  forbidden.  Internal  remedies  are  useless  in  opacities 
of  the  cornea. 


In  opacities  where  the  clearing  up  will  evidently  take  a  long  time,  it  is  advisable  to  fore¬ 
warn  the  patient  that  the  visual  disturbance  will  not  always  be  lessened  in  proportion  to  the 
lessening  and  thinning  of  the  opacity.  It  is  also  well  at  the  commencement  of  the  treatment 
to  determine  the  amount  of  monocular  vision,  by  noting  the  size  of  and  distance  at  which  cer¬ 
tain  objects  can  be  seen  by  the  eye  in  question ;  and  in  the  progress  of  the  cure,  by  the  choice 
of  smaller  objects  at  greater  distance,  to  satisfy  the  patient  of  the  improvement,  and  encourage 
him  to  persevere  in  the  treatment  (Arlt). 

Where  complete  cure  does  not  result,  the  above-mentioned  remedies,  even  in  increased  dose 
and  varied  changes,  finally  refuse  to  act.  Some  oculists  then  expect  favorable  results  from 
other  and  sometimes  heroic  remedies. 

Direct  attempts  to  cure  corneal  opacities  by  the  inoculation  of  blennorrhcea  have  not  been 
successful  ( Piringer ) ;  still  it  cannot  be  denied  that,  as  a  result  of  accidentally  excited  suppu¬ 
ration,  very  obstinate  superficial  maculae  have  sometimes  been  cured. 

Scarification  and  excision  of  the  conjunctival  vessels  going  to  the  corneal  neoplasia  is  gener¬ 
ally  fruitless.  On  the  contrary,  scarification  of  the  opaque  part  alone  ( Weller,  Desmours),  or 
combined  with  the  above  pharmaceutical  proceedings,  often  acts  energetically.  It  is,  however, 
a  question  if,  in  cases  where  irritating  salves,  powders,  washes,  etc. ,  were  insufficient,  scarifi¬ 
cations  can  accomplish  enough  to  outweigh  the  dangers  of  the  inflammation  accompanying 
them. 

Much  more  important  is  the  abrasion  of  the  cornea,  which  is  done  in  two  ways,— by  shav¬ 
ing  off  the  superficial  opaque  part  and  by  removing  it  in  large  pieces.  Both  plans  originate 
from  the  observation  that  loss  of  substance  occurring  in  this  way,  is  in  some  cases  replaced  by 
new  layers,  which,  from  their  transparency,  resemble  corneal  tissue. 

a.  The  shaving  or  scraping  is  done  with  the  edge  of  a  cataract  or  lance-shaped  knife,  or  a 
cataract  needle,  used  as  is  customary  in  erasing  from  paper.  This  operation  is  often  painful, 
and  hence  is  best  done  under  anaesthetics.  It  is  rarely  possible  to  remove  completely,  or  even 
mostly,  in  a  short  time  the  opaque  part,  while  long-continued  scratching  is  dangerous,  as  it 
may  easily  excite  severe  and  injurious  inflammation.  Hence  it  isJi^-e  prudent  to  repeat  the 
operation  at  numerous  short  sittings,  separated  by  long  inter  v^dlwai*l  the  rather  so  because 
after  each  abrasion  a  part  of  opaque  tissue  always  again  resul^jwhile  the  floor  of  the  loss  of 
substance  little  by  little  rises  up.  This  method  is  most  ^pQtaeable  in  metallic  incrustations, 
epithelial  cicatrices,  and  superficial  chalky  deposits. 

b.  The  removal  requires  a  thin  cataract  or  kmco^^TCd  knife,  which  is  placed  under  the 

opaque  superficial  stratum  of  the  cornea,  so  thafrsikrfiy  be  separated  in  the  shape  of  a  thin 
flap,  which  latter  is  held  with  the  forceps  and  loosened  by  successive  strokes  of  the 

knife.  This  method  must  also  be  repeated^!*  many  cases,  on  account  of  the  formation  of 
opaque  layers.  This  operation  is  most  s(^iceable  in  thick  superficial  tendinous  opacities, 
particularly  where  these  project  beyoi^^the  surface  without  entering  the  substance  ( Mead , 


With  delicate  and  skillful  manipulation,  indeed, 


Larrey ,  Wardrop ,  Weller,  Gulz). 

Neither  method  is  free 

decided  reaction  may  not  occ^yQstill,  on  the  other  hand,  as  a  result  of  the  operation,  we 
often  have  keratitis  supm»a^\^t,  iritis,  and  even  panophthalmitis.  Hence  we  may  say  that 
abrasion  is  only  to  be  us<5^i^  cases  of  the  above-mentioned  opacities,  where  vision  is  limited 
to  perception  of  light^^d  where  it  can  only  be  improved  by  a  clearing  up  of  the  cornea. 

2.  If  the  nm^i^or  lessening  or  removing  the  opacity  are  exhausted,  or  if  a 
hopeless  ca^Mopacity  of  the  cornea  exists,  we  must  lessen  its  disturbing  influence 
on  vision>^Cbpen  a  new  way  for  the  light  from  the  object  to  enter  the  eye. 

In  4^icate  cloudy  opacities,  such  a  curative  measure  will  be  especially  useful, 
Tvdie*G)ie*eye  in  question  is  the  only  useful  one,  or  is  the  best,  and  the  conditions 
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of  the  patient  require  sharp  vision.  The  object  aimed  at  is,  that  the  spectrum 
traversing  the  opacity  undisturbed  may  unite  with  sufficient  brightness  into  a 
retinal  image. 

In  thick  opacities,  whose  nucleus  permits  the  passage  of  little,  if  any  light,  and 
which  therefore  influence  greatly  the  brightness  of  retinal  images,  therapeutic 
aid  is  much  desired  and  even  absolutely  demanded.  The  chief  aim  is  the  extension 
of  the  existing,  or  the  opening  of  a  new  way  for  the  entrance  of  light ;  and  at  the 
same  time  covering  up  the  dispersing  borders  of  the  opacity.  • 

Further  and  not  less  important  indications  exist  in  cases  of  one  or  other  variety 
of  superficial  roughness  and  curvature  of  the  cornea,  and  sometimes  in  oblique  posi¬ 
tion  of  the  lens.  It  is  generally  desirable  to  turn  off,  as  much  as  possible,  irregularly 
refracted  rays,  and  to  form  a  way  for  direct  light  which  comes  as  near  as  possible 
to  the  normal  in  regard  to  refractive  conditions. 

a.  When  a  sufficiently  large  part  of  the  pupil  lies  behind  a  transparent  or  only 
liazy  portion  of  the  cornea,  also  when  this  is  abnormally  curved,  a  plane  diaphragm 
with  a  small  central  opening  held  close  before  the  eye  is  very  serviceable  ( Travers ). 

These  shades  do  not  answer  well,  because,  while  cutting  off  the  laterally  diffused  light, 
which  markedly  increases  the  intensity  of  illumination,  they  also  cut  off  a  great  part  of  the 
direct  and  regularly  refracted  light,  and  thus  injure  materially  the  brightness  of  the  retinal 
images.  Moreover,  they  limit  the  visual  field  most  injuriously ;  they  only  render  possible  a 
more  perfect  perception  of  objects  lying  in  the  middle  of  the  field,  but  cannot  be  used  while 
the  patient  is  going  about,  and  much  less  when  the  objects  move  and  change  position  rapidly. 
Hence  they  only  temporarily  increase  the  clearness  of  vision,  and  of  course  can  only  be  used 
for  monocular  vision.  When  using  stenopaic  spectacles,  i.  e .,  cups  with  openings  in  the 
center  ( Ritterich,  Bonders),  which  are  fastened  before  the  eye,  the  greater  distance  of  the  hole 
from  the  center  of  the  cornea  causes  the  limitation  of  the  visual  field  to  be  more  marked ; 
hence  they  are  less  serviceable  than  flat  monocular  perforated  shades. 

b.  But  the  above  indications  are  better  fulfilled  by  an  operative  displacement  of 

the  pupil.  For  thus  the  pupil  will  be  drawn  out  to  act  as  a  stenoniic  fissure  and 
distorted  toward  the  prolapse.  If  the  opacity  and  superficial  rougW\ssj)f  the  cornea 
is  not  too  extensive,  it  will  not  be  difficult  in  the  choice  of  a  ndgft  or  operation  to 
place  the  entire  pupil,  or  its  greater  part,  behind  transparetf\rhxl  regular  cornea, 
and  thus  turn  the  rays  from  the  disturbing  opacity  and  arly  refracting  rough 

cornea,  and  so  increase  directly  the  clearness  and  sliaitffty^  of  the  retinal  images. 
In  certain  cases  there  will  be  a  question  of  giving  fiieS^fit-shaped  pupil  a  position 
and  direction,  by  which  the  optical  effects  of  internal-  curvature  of  the  cornea  may 
be  diminished  if  not  destroyed,  since  only  the  ^K)re  direct  rays  pass,  and  these  have 
gone  through  a  meridian  but  little  deviatin^^rom  the  normal  curvature,  and  with  or 
without  glasses  unite  on  the  retina  to  sliaCWnages  (see  Astigmatism).  The  circum¬ 
stance  that  the  play  of  the  pupil  and^A^power  of  accommodation  are  retained  to  a 
certain  extent,  has  considerable  ffifftTyVce  in  regard  to  the  gain  to  be  obtained.  Un¬ 
fortunately,  the  conditions  ncccfcaly  to  the  success  of  this  operation  are  not  always 
present.  4 

In  extensive  thick  opaafti^s  it  is  rarely  possible  to  place  most  of  the  pupil  behind 
transparent  and  supc^’M^iy  smooth  parts  of  the  cornea,  or  entirely  to  do  away  with 
the  spectrum  f roni^h^ndisti net  edges  of  the  opacity,  without  excessively  stretch¬ 
ing  the  iris  and  nanj^wing  too  much  the  passage  for  direct  rays,  and  detracting 
greatly  fromrih>4rightness  of  the  images.  In  anomalies  of  curvature  of  the  cornea, 
moreover,  it  is>rfot  always  possible  to  place  the  long  axis  of  the  pupil  opposite  the 
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least  curved  portion  of  tlie  cornea,  as  this  is  not  always  in  a  transparent  and  regular 
part.  Anterior  synechia  of  the  iris,  especially  of  the  pupillary  zone,  does  not  permit 
a  true  displacement  of  the  pupil,  and  a  sufficient  covering  of  the  edges  of  the  opacity ; 
the  pupil  can  only  be  drawn  out  to  a  slit,  and  in  favorable  cases,  by  a  suitable  posi¬ 
tion  and  direction,  somewhat  diminish  the  optical  effect  of  a  given  abnormal  curva¬ 
ture  of  the  cornea. 

c.  From  these  considerations  the  indications  for  displacement  of  the  pupil  for 
opacities  of  the  cornea  are  limited. 

In  most  cases  it  is  well  to  renounce  its  uncertain  results,  and,  by  effecting  a  wider 
opening  for  direct  lights  at  the  most  favorable  part,  to  increase  as  much  as  possible 
the  brightness  of  the  retinal  images ;  that  is,  to  choose  iridectomy.  Where  the  cir¬ 
cumstances  are  not  too  unfavorable,  this  is  generally  a  very  satisfactory  operation. 
It  is  not  uncommon  by  it  to  give  rather  good  vision,  so  that  the  eye,  at  least  with  tlie 
aid  of  suitable  glasses  or  stenopaic  spectacles,  is  fitted  for  near  and  distant  vision 
reading,  writing,  etc.,  and  even  for  the  recognition  of  small  objects.  Slight  abnormal 
curvatures  of  the  cornea  do  not  at  all  prevent  such  a  result,  but,  on  the  contrary, 
experience  has  proved  that  such  deviations  in  the  convexity  frequently  so  diminish 
after  iridectomy  that  their  optical  effects  are  easily  neutralized  or  brought  to  a  small 
amount  by  cylindrical  glasses.  Where,  on  the  contrary,  the  circumstances  are  very 
unfavorable,  the  cornea  very  irregular,  or  only  a  small  peripheral  portion  passable 
for  direct  rays,  brilliant  results  can  not  be  expected,  and  this  must  be  considered  in 
the  prognosis  before  the  operation.  However,  such  unfavorable  conditions  do  not 
render  the  operation  entirely  superfluous  or  worthless. 

The  fact  of  the  other  eye  being  normal  does  not  contraindicate  an  operation,  be 
it  displacement  of  the  pupil  or  iridectomy,  even  if  the  result  desired  is  only  improved 
vision. 


Strengthening  the  impressions  of  light  and  extending  the  visual  field  are  indications  enough 
to  recommend  the  operation.  If  a  decided  improvement  of  the  amount  of  vision  may  be  hoped 
for,  there  is  a  direct  indication  not  to  delay  operation,  as  the  afi’^sk  eye  may  meanwhile  de¬ 
teriorate  and  lose  its  functional  power  from  want  of  use.  Carefffi^bservation  has  proved  that 
the  operated  eye  does  not  necessarily  act  injuriously  on  the  aftw^one,  and  so  cause  its  impres¬ 
sions  to  be  repressed  ( Graefe). 

Where  the  other  eye  is  entirely  useless  foiy^^m,  the  operation  seems  indicated 
even  under  most  unfavorable  circumstanco^Sp^cn  a  slight  improvement  of  sight, 
rendering  possible  the  recognition  of  slWlSws  of  objects,  or  even  strengthening  the 
perception  of  light,  is  a  gain  for  the  p^feSkt. 

It  may  be  considered  a  rule,  to  native  the  pupil  as  near  as  possible  to  the  center 
of  the  cornea.  In  peripheral  s^mfcnia,  where  the  pupillary  margin  of  the  iris  is 
drawn  toward  the  cicatrix,  th^^ia^of ten  an  opportunity  to  carry  out  this  rule.  In 
central  opacities  of  the  corm^s^Mie  artificial  pupil  should  be  peripheral.  Then,  where 
there  is  a  choice,  the  in^ch’^Aver  quadrant  of  the  cornea  is  the  point  of  election  for 
the  new  pupil.  V/ 

It  is  important  i^^Aiember  here,  first,  that  the  visual  axis  meets  the  corneal  axis  at  an 
angle,  and  passes^jVj^ugh  the  cornea  at  a  point  a  little  inside  of  and  below  its  center  |  and, 
secondly,  thc^n^^pz?^,  the  visual  axis  must  be  turned  to  the  object  regarded,  in  order  that  its 
image  may  IldOm  the  yellow  spot.  Hence,  if  the  artificial  pupil  be  formed  elsewhere  than  at 
the  inneiMancr  lower  quadrant  of  the  cornea,  all  the  rays  of  light  entering  the  eye  through  it 
must^e^^arded  as  marginal  rays,  which  fall  the  more  obliquely  on  the  refractive  surfaces, 
the\norNr remo v ed  the  artificial  pupil  is  from  the  inner  lower  quadrant  of  the  cornea.  Under 
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such  circumstances,  even  in  normal  curvature  of  the  cornea,  the  spherical  and  chromatic  aber¬ 
rations  are  very  perceptible  ;  but  when  there  is  abnormal  curvature,  the  deviation  of  the  light 
is  very  annoying.  To  this  is  to  be  added  the  fact,  that  of  the  rays  of  light  falling  on  the  por¬ 
tion  of  cornea  in  front  of  the  pupil,  on  account  of  the  size  of  the  angle  of  incidence,  a  large 
portion  are  reflected,  some  are  absorbed,  some  scattered;  hence  the  retinal  images  are  less 
bright,  and  even  a  slight  opacity  will  impair  their  distinctr.  e  ,.c. 

We  must  attend  to  the  above,  not  only  in  cases  where  we  wish  simply  to  give 
as  good  monocular  vision  as  possible,  but  where  functional  activity  of  the  other  eye 
induces  us  to  attempt  to  restore  binocular  vision.  In  old,  extensive,  central  opaci¬ 
ties,  especially  those  originating  in  youth,  this  hope  is,  however,  slight ;  hence  it 
seems  better  to  attempt  increasing  the  field  of  vision,  and  to  make  the  artificial 
pupil  externally. 

Generally,  we  may  have  greater  expectations  of  restoring  binocular  vision  by  operation,  the 
more  favorable  are  the  conditions  for  attaining  sharp,  retinal  images,  and  the  more  certainly 
we  may  count  on  the  muscles  of  the  eye  being  in  a  condition  to  correct  slight  differences  in  the 
position  of  the  images  on  the  two  retinae.  Eccentric  pupils  at  the  outer  or  upper  part  of  the 
cornea,  and  particularly  when  very  peripheral,  rarely  or  never  permit  binocular  vision. 

Those  made  upward  are  often  covered  by  the  upper  lid,  and  hence  their  beneficial  effect  is 
limited.  And  it  is  necessary  to  combat  this  by  laying  back  the  superior  rectus ;  for  by  the 
tenotomy  the  action  of  the  muscle  is  limited,  and  the  visual  line  directed  below  the  horizon. 
Hence,  when  fixing  an  object,  a  stronger  exertion  of  the  will  on  the  superior  rectus  is  necessary 
than  usual,  to  bring  the  optic  axis  in  the  right  direction.  But  this  impulse  always  affects 
simultaneously  the  levator  muscle  of  the  upper  lid  from  the  community  of  function ;  hence, 
this  is  always  elevated  in  fixing  an  object,  wrhich  is  the  point  desired. 

cl.  In  cases  where  the  entire  cornea  is  cloudy,'  it  has  been  proposed  to  make  a  way  through 
the  sclerotic  ( Autenreith ).  In  the  exterior  zone  of  the  sclerotic  a  round  opening  is  to  be  made, 
and  the  part  of  the  choroid  and  retina  thus  exposed,  to  be  cut  out.  Then  the  vitreous  body  fills 
the  opening,  and  for  a  time  it  certainly  permits  a  shadowy  perception  of  large  and  near  objects. 
But  this  opening  always  contracts,  and  finally  is  closed  with  cloudy,  cicatricial  tissue.  Hence 
this  method  is  of  no  practical  benefit. 

The  attempts  to  transplant  the  corneae  of  beasts,  by  uniting  them  by  stitq^As  to  the  edges 
of  an  opening  in  the  cornea  ( Himly ,  Wutzer),  have  failed.  The  transplantjramis|clouded  over 
or  contracted,  if  they  did  not  die  outright.  Not  less  unsuccessful  have  jjromthe  attempts  to 
form  an  artificial  window,  by  introducing  a  stud-shaped  piece  of  glass^40J?an  opening  in  the 
cornea,  and  healing  this  up  around  it  (Nussbcium).  However,  one WWis  recorded,  where  the 
glass  remained  and  permitted  vision,  for  three  months  after  its  ifc^jailuction  (JETeuSscr). 

c.  To  break  up  an  anterior  synechia,  a  proceeding  ana^jefojto  iridectomy  is  serviceable. 

,  Thus,  after  dilating  the  pupil  as  much  as  possible  by  atropme,  a  lance-shaped  knife  is  so  intro¬ 
duced  through  the  cornea,  in  the  meridian  of  the  adhesi<$^  tnat  by  advancing  it  the  adherent 
layer  of  the  iris  comes  under  the  blade  just  at  the  cicatfTx^  If  any  part  remains,  it  may  be  re¬ 
moved  by  the  hook  used  in  iridectomy.  Repeated  i^tmations  of  strong  solutions  of  atropine 
must  keep  the  pupil  and  edges  of  the  wounded  ink^awidely  dilated  as  possible.  This  proceed¬ 
ing  is,  however,  never  certain  in  its  effect,  ancbnN^bly  worth  the  trouble  and  danger.  In  cen¬ 
tral  cicatrices,  with  synechiae  of  the  pupM^poorders,  it  will  rarely  remove  the  necessity  for 
iridectomy.  While  in  eccentric  or  perj  synechiae,  which  influence  but  little  the  diameter 

of  the  pupil,  and  where  only  a  small  Portion  of  the  pupil  seems  covered  with  the  cicatrix,  the 
detachment  seems  to  have  little  effect. 

3.  Tlie  third  indicatiorQftms  at  preventing  the  consequences  of  keratitis,  that  is, 
file  development  of  ^hjH^sightedness,  amblyopia,  strabismus,  etc.  (The  proper 
hieans  for  this  will  ascussed  in  the  chapters  on  these  subjects.) 

Authorities  Atlas  cornea  sclera. — Klebs,  A.  f.  O.  XL  2.  S.  237. — Stellwag,  ophth. 

1*  S.  42,  218,  $$6^*1,303  and  322. — Cunier ,  Ann.  d’ocul.  X.  P.  264,  XHL  P.  255. — Knapp , 
H  Monatbl.  S.  304. — Piringer ,  die  Blenn.  am  Menschepauge,  Graz,  1841,  S.  261. — Beer , 
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3.  Staphylom a. 


Nosology. — In  order  that  a  staphyloma  may  be  developed  within  the  anterior 
opening  of  the  sclerotic,  there  must  first  be  a  decrease  of  the  normal  resistance  of 
the  comeal  tissue,  or  it  must  be  replaced  by  an  extensible  tissue.  A  second  condi¬ 
tion  is  a  certain  pressure  from  the  contents  of  the  globe,  by  which  the  part  of  the 
walls  in  question  is  subjected  to  a  power  too  great  for  its  resistance.  The  last  con¬ 
dition  requires  the  absence  of  even  the  slightest  opening  in  any  part  of  the  tunics 
of  the  eye,  and  that  the  parts  which  secrete  the  humors  have  their  function  unim¬ 
paired.  The  pressure  of  the  recti  muscles  also  favors,  but  is  not  necessary  to, 
the  production  of  staphyloma.  The  diminished  resistance  of  the  cornea  is  occasion¬ 
ally  the  result  of  a  simple  relaxation  of  its  layers.  If  this  reaches  so  high  a  grade 
that  the  intra-ocular  pressure  acquires  even  a  temporary  ascendency,  a  protrusion  of 
the  cornea  results ;  more  frequently  the  decrease  of  the  resistance  is  grounded  in  local 
or  total  destruction  of  the  anterior  corneal  lamellae.  The  exposed  posterior  layers, 
under  the  influence  of  the  intra-ocular  pressure,  are  then  stretched  and  pressed  for¬ 
ward,  and  an  ulcerative  keratectasia  results,  which,  by  successive  additions  of  a 
neoplastic,  more  or  less  cloudy,  even  cicatricial  tissue  deposit,  may  become  a  cicatri¬ 
cial  corneal  staphyloma.  Finally,  in  most  cases  an  extensive  perforation  or  destruc¬ 
tion  of  the  cornea  is  the  origin  of  the  staphyloma.  The  uncovered  iris  advances  to 
the  opening,  glues  itself  to  the  edges  of  the  perforation,  forming  a  staphyloma  of  the 
iris,  which,  by  development  of  cicatricial  tissue  in  and  around  its  walls,  is  trans¬ 
formed  to  a  true  cicatricial  staphyloma.  . 

A  perfect  division  into  these  three  forms  of  staphyloma  is  only  theoretically  pos¬ 
sible.  In  point  of  fact  the  boundaries  are  lost  in  various  interme(^J^forms. 


co.  Corneal  Stapiiylom 


Pathology. — The  state  of  staphyloma  of  the 
synonym  ectasia  or  protrusion  of  the  cornea,  sin^ 
tissue  as  the  part  which  has  suffered  extension  and 
There  are  distentions  of  the  eyeball,  in  whip 


best  described  by  the 
^presents  the  proper  comeal 
crease  of  surface, 
tie  inflammatory  basis  is  evident 
as  well  in  the  history  as  in  the  accompanjrid64ymptoms.  When  of  a  low  degree 
they  are  described  as  corneal  staphylomata)  the  strict  sense  of  the  word ;  when 
highly  developed  they  are  always  uni&^with  protrusions  of  the  anterior  scleral 


zone  or  of  the  whole  sclerotica,  am 
f  anterior ,  or  total  staphylo' 


Reref ore  a  symptom  of  the  so-called  hydroph - 
/of  the  globe  (see  sclero-choroidal  staphyloma). 


There  are  also  ectasiae  or  l^fljlisions  of  the  eyeball,  whose  proximate  cause  lies 
ln  certain  want  of  developm©;,  or  in  certain  inflammatory  processes,  but  for  which 
no  remote  cause  can  A^V^ptind  in  a  previously  existing  inflammation.  Such  cases 
are  the  so-called  kera^nhus,  conical  cornea,  or  conical  corneal  staphyloma  and  kera- 
toglobus,  cornea  gl^fcosa  or  spherical  corneal  staphyloma,  also  called  buphtlialmus. 

The  protrusi^T)ilVays  occurs  at  the  expense  of  the  thickness  of  the  cornea.  In 
Keratoglobustflte  cornea  is  evenly  thinned,  it  is  scarcely  as  thick  as  letter-paper,  and 
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posteriorly  is  lined  by  the  membrane  of  Descemet,  which  is  also  distended  and 
thinned. 

In  conical  cornea  the  periphery  was  found  sometimes  thickened,  sometimes  normal.  In  the 
middle,  however,  corresponding  to  the  most  prominent  part  of  the  staphyloma,  the  cornea  ap¬ 
peared  much  thinned,  about  as  thick  as  letter-paper.  At  the  anterior  surface  the  transition  of 
the  two  different  great  zones  of  the  cornea  was  unmarked,  but  on  the  posterior  it  was  sudden, 
so  that  the  central  thinned  part  seemed  surrounded  by  a  pad,  as  it  were  (M  Jaeger ,  Walker, 
Micldlemore ,  Cappelletti). 

Symptoms. — These  vary  with  the  degree  of  protrusion,  and  are  also  frequently 
modified  by  various  affections  which  are  closely  connected  with  staphylomatous 
formations. 

1.  Low  grades  of  protrusion  escape  even  the  practiced  eye,  unless  the  finer  means 
of  diagnosis  are  resorted  to,  since  they  do  not  cause  any  marked  deviations  in  the 
size  or  shape  of  the  cornea. 

But  the  irregular  astigmatism  connected  with  the  protrusion  is  exceedingly 
evident  to  the  patient,  especially  when  the  eye  wTas  formerly  normal.  Distant  vision 
is  always  indistinct,  and  we  are  not  able  to  improve  it  by  spherical  or  cylindrical 
glasses.  Distant  objects  of  a  smaller  size  which  are  distinctly  marked,  appear  redu¬ 
plicated,  subsequently  even  near  vision  becomes  more  and  more  difficult,  the  patient 
is  obliged  to  hold  the  objects  near  the  eye,  without  then  getting  a  distinct  view. 
This  polyopia  is  often  very  disturbing — Tve  may  then  easily  mistake  the  difficulty  in 
vision  for  amblyopia,  yet  the  ability  of  distinguishing  color  tints  even,  of  objects 
very  near  at  hand,  and  especially  the  marked  improvement  in  vision,  when  the 
patient  looks  through  a  round  opening  in  a  shade,  as  well  as  when  he  nearly  closes 
his  eyelids,  will  prevent  an  error  in  diagnosis. 

The  irregularity  of  the  corneal  curvature  is  also  seen  in  the  ophthalmoscopic 
image.  We  only  see  a  small  portion  of  the  fundus.  The  vessels  and  the  border  of 
the  optic  papilla  appear  distorted  in  various  directions,  dilated  and  contracted, 
while  their  contour  is  seen  with  varying  distinctness.  WAnot  unfrequently  see  a 
vessel  very  much  attenuated  running  into  one  side  of  th^jisiM  field  out  of  the  in¬ 
distinct  border,  and  gradually  becoming  more  cli^E^t  and  at  the  same  time 
thicker,  and  finally  leaving  the  visual  field  on  tl((Nnher  side  when  it  has  become 
considerably  enlarged.  The  slightest  displac^fQh  of  the  axis  of  the  mirror  or  of 
the  affected  eye  causes  great  distortions  oOtf^miage,  so  that  the  vessels  and  the 
border  of  the  optic  disc  seem  actually  to  mto  each  other. 

There  are  also  changes  in  the  reflex  5fcm  the  anterior  surface  of  the  cornea.  These 
are  not  marked,  however,  in  consequent  of  the  smallness  of  the  image.  But  if  the 
curvature  be  conical,  as  is  the  cas^GjJ  keratoconus,  the  appearance  of  the  reflex  is  a 
very  good  means  of  diagnosis.^V^ 

If  such  a  reflex  be  tlif*^p  upon  the  vertex  of  the  cone,  it  appears  very  small 
without  any  marked  dh*4o@m.  But  it  is  lengthened  in  an  instant,  if  we  change  the 
position  of  the  eye  to  ft^Jlource  of  illumination. 

These  dioptric*^*©)  catoptric  symptoms  only  appear  distinctly,  wThen  the  protru¬ 
ding  cornea  has  rfra^ervecl  at  least  the  greater  part  of  its  transparency.  Such  cases 
are,  however rtClMesser  number.  In  keratectasia,  in  the  strict  sense  of  the  word,  the 
cornea  is,  ^^rule,  opaque  and  cicatricial.  In  keratoconus  a  transparent  apex  is  also 
exceptional,  and  in  keratoglobus  the  cornea  very  often  appears  permeated  by  slight 
clouS^^pVcities,  and  in  some  cases  evenly  and  densely  opaque.  Besides,  the  conse- 
qipkpesof  intra-ocular  inflammatory  processes  and  other  causes  for  the  impairment 
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of  vision  come  into  consideration,  so  that  the  diagnosis  of  slight  degrees  of  this 
affection  becomes  quite  difficult. 

2.  In  the  higher  degrees  of  development  all  these  symptoms  are  more  prominent. 
The  cornea,  especially  when  the  eye  is  viewed  laterally,  appears  distinctly  curved 
forward,  and  the  anterior  chamber  seems  considerably  enlarged. 

a.  In  true  kerateetasia  the  distention  of  the  cornea  is  sometimes  quite  even  and 
regular,  when  the  curvature  is  like  a  miniature  dome ;  again  it  is  irregular,  often 
limited  to  one  part  of  the  cornea,  in  which  case  the  cornea  approaches  the  shape  of 
a  blunt  cone,  and  slopes  off  regularly  or  irregularly  on  all  sides,  according  as  the 
vertex  of  the  curvature  corresponds  to  a  central  or  lateral  portion  of  the  cornea. 

b.  In  keratoconus  the  curvature  is  conical,  or,  strictly  speaking,  that  of  a  liyper- 
loloid,  since  the  lateral  walls  are  not  straight  in  the  direction  of  the  meridian,  but 
more  or  less  convex.  But  the  curves  are  not  regular,  for  in  the  different  meridians,  and 
in  the  individual  parts  of  the  same  meridian,  the  curvatures  vary  exceedingly  {Brewster). 

The  characteristic  conical  protrusion  of  the  cornea  in  keratoconus,  and  the 
extensive  widening  of  the  anterior  chamber  united  with  it,  are  such  marked  symp¬ 
toms  that  they  can  scarcely  be  mistaken.  In  fact,  the  staphyloma  occasionally 
protrudes  so  as  to  be  seen  when  the  lids  are  closed,  or  it  even  renders  the  closure  of 
the  lids  irregular.  The  blunt  point  of  the  cone  often  corresponds  with  the  center 
of  the  cornea,  which  then  arises  with  an  equal  angle  from  all  points  of  the  peri¬ 
phery  to  the  zenith,  and  appears  bell-shaped.  But  just  as  often  the  position  of  the 
zenith  is  eccentric,  when  at  some  points  the  walls  of  the  staphyloma  are  unequally 
abrupt.  The  apex  of  the  cone  is  often  transparent,  but  more  frequently  cloudy, 
hazy,  or  opaque,  like  an  epithelial  or  tendinous  spot,  or  it  is  even  cicatricial.  The 
lateral  wails  of  the  staphyloma  are,  as  a  rule,  completely  transparent,  smooth,  and 
reflecting.  The  contrary  is  to  be  ascribed  to  accidental  complications,  which  do 
not  stand  in  immediate  relation  to  keratoconus. 

The  reflex  and  ophthalmoscopic  images  show  the  above-described  changes  in  the  size,  form, 
and  position  in  more  marked  manner  when  the  position  of  the  axis  of  the  conai^o  the  source 
of  illumination  is  varied.  If  the  axis  of  the  cone  be  turned  exactly  to  WS^sotirce  of  illu¬ 
mination,  all  the  light  will  be  reflected.  The  result  is  the  appearance  of  a  P^fiit  ring  (Ammon, 
Knapp).  Sometimes  the  reflection  is  so  great  that  the  conical  cornea  ^rf^krs  like  a  crystal. 

Vision  is  always  very  much  impaired  in  greatly  develo|s^^:eratoconus,  and  can 
only  be  a  little  improved  by  the  use  of  minute  openiim^yx  shade,  blinking  of  the 
lids,  and  a  lateral  position  of  the  object  {Mackenzie).  ' 

In  highly-developed  cases  the  sight  is  not  s^cient  for  the  patient  to  walk 
alone.  For  objects  in  the  axis  of  the  cone  escapeVjftservation,  and  those  to  the  side 
are  only  recognized  in  their  rough  outlinesivynce,  in  attempting  to  fix  an  object, 
the  patient  turns  the  side  of  the  eye  to  iWxJHequently,  however,  vision  is  limited 
to  distinguishing  light  from  darkness^jjvftfferent  colors,  and  often  all  sensibility 
to  light  is  gone,  and  the  kerato com*s  ^combined  with  amaurosis. 

c.  In  keratoglobus  the  cornea  s^Jres  forward  like  a  cupola.  At  first  the  line  of 
demarcation  between  the  cornoCjnd  sclerotica  is  still  very  distinct ;  but  gradually 
the  anterior  zone  of  the  scKxK  oecomes  distended ;  it  appears  bluish  and  translu¬ 
cent,  while  the  line  b^wQS  the  two  tissues  becomes  less  and  less  distinct.  The 
cornea  becomes  very^^Sli  larger.  In  pure  cases  not  unfrequently  the  brilliant 
^flection  of  its  suilfack  and  the  transparency  of  its  tissues  are  preserved.  Occa¬ 
sionally  there  iVSN^eenisli  or  smoky  opacity  of  the  cornea,  especially  on  the  peri¬ 
phery,  so  tha^jEai 


fan  scarcely  be  distinguished  from  the  sclerotica.  Often  these 
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extensive  leucomata,  or  the  whole  corneal  tissue,  may  become  completely  opaque. 
The  anterior  chamber  is  enormously  enlarged,  the  iris  is  widened  generally,  some¬ 
what  discolored,  the  pupil  is  of  medium  size,  very  sluggish,  or  even  immovable.  The 
lens  and  the  aqueous  humor  are  usually  transparent,  more  rarely  cataractous.  At 
times  the  lens  is  dislocated  and  floating,  from  the  distention  or  partial  rupture  of 
the  zonula.  The  fundus  is  slightly  changed ;  at  the  greatest  it  shows  slight  atrophy 
of  the  tapetum.  In  the  optic  nerve  entrance,  far  advanced  complete  excavation  has 
been  repeatedly  demonstrated.  This  has  been  referred  to  an  increase  in  the  intra¬ 
ocular  pressure,  which,  in  the  greater  number  of  cases,  is  said  to  be  manifest  by  a 
marked  hardness  of  the  globe. 

The  vision  of  such  a  globe  is  always  much  reduced,  but  by  no  means  annihilated. 
In  some  cases  limitations  of  the  visual  field  have  been  observed.  The  refraction  of 
the  eye  is  not  always  myopic  to  a  high  degree,  as  we  should  expect  from  the  elonga¬ 
tion  of  the  corneal  radius,  and  not  always  even  myopic  to  any  degree  ( Muralt ). 

In  consequence  of  the  fact  that  the  posterior  part  of  the  globe  is  not  affected,  the 
mobility  of  the  eye  is  not  impaired.  Yet  without  doubt,  when  there  is  a  large 
staphyloma,  and  the  palpebral  fissure  is  thus  put  on  the  stretch  and  the  lids 
rendered  very  tense,  the  free  motion  of  the  eyeball  is  somewhat  limited. 

Causes. — Keratectasia,  in  the  strict  sense,  is  actually  in  most  cases  the  result  of 
an  extensive  vascular  keratitis.  It  is  developed,  especially,  often  during  the  course 
of  a  high  grade  of  trachomatous  pannus,  and  thus  bears  the  name  keratectasia 
resulting  from  pannus. 

Frequent  and  severe  inflammations  dispose  particularly  to  these  protrusions: 
more  rarely  a  diffuse  keratitis  or  a  partial  ulceration  is  the  immediate  cause. 

Inflammation  also  plays  an  important  part  in  keratoconus  (. Buete ,  Graefe, 
Mackenzie ,  Sicliel).  Independent  of  direct  observations,  the  frequent  occurrence  of 
opacity,  especially  at  the  apex  of  the  cone,  is  proof  that  it  originates  in  inflam¬ 
matory  relaxation  of  tissue,  particularly  as  such  observations  often  exist  at  the 
commencement  of  staphyloma.  Still,  inflammation  camv^^be  the  sole  source,  as 
conical  staphyloma  is  often  developed  without  inflanim^ry  symptoms  appearing 
at  any  stage  of  the  disease.  rs& 

In  such  cases  we  may  perhaps  look  for  the  caimjV^  the  thinning  of  the  center  of 
the  cornea  which  has  been  demonstrated  to  e^^f  and  this  may  be  referred  to  an 
original  malformation. 

In  support  of  the  view  that  an  error  of  <iev5iajwnent  is  the  disposing  cause,  we  find  that 
conical  cornea  is  often  congenital  and  even  hereditary,  and  not  unfrequently  appears  combined 
with  other  anomalies  of  development  of  tlW^eye  and  head  (Ammon).  We  also  find  that  the 
disease  rarely  remains  monocular,  butjj0fdly  affects  one  eye  after  the  other,  or  both  together, 
which  is  not  the  case  in  keratoglobu^Qw 

In  keratoglobus  the  cli^gdS  within  the  eye  indicate  a  precedent  deep  inflam¬ 
mation,  and  if  this  be  cppj^e^tal  or  hereditary  (Ammon,  Jiingken )  the  disease  may 
have  run  its  course  dui\ng)  foetal  life. 

Yet  there  are  qp.'j^when  all  the  indications  of  such  inflammation  are  wanting. 


frequent  occwr^Siici 
tance  of*  ©Ctflob 


The  frequent  occwp&ilce  of  a  glaucomatous  excavation  in  connection  with  increased 
resistance  of*  globe  have  led  to  the  view  that  an  increase  of  the  intra- 
ocula  be  one  of  the  proximate  causes  (Muralt).  But,  since  in  glau¬ 
coma  t  marked  increase  of  the  intra-ocular  pressure  is  not  able  to 

caus^pJt^tention  of  the  cornea  and  of  the  outer  scleral  layers,  it  must  be  evident 


a  t 

;^5m|tention  of  t 
.  iiw  keratoglobus 


th^L  iir keratoglobus  another  factor — that  is,  lessening  of  the  resisting  power 
Jiie  sclerotica  —  must  also  act,  and  this  we  must  explain  by  an  inflam- 
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mation  which  relaxes  the  tissue,  or  an  original  predisposition,  that  is,  a  kind  of  mal¬ 
formation  {Mur  alt). 

Course  and  Results. — Corneal  staphyloma,  as  a  rule,  developes  very  slowly. 
On  account  of  its  slightness,  its  commencement  is  often  overlooked,  and  the  distur¬ 
bances  of  vision  caused  by  it  are  ascribed  to  some  other  disease.  Hence  a  slight 
protmsion  often  continues  months  or  years  undiscovered  and  gradually  increases ; 
or  it  advances  rapidly  after  an  intercurrent  keratitis,  heavy  coughing,  vomiting, 
crying,  etc.,  giving  rise  to  the  supposition  that  it  is  developed  as  a  result  of  this 
circumstance.  Even  in  those  cases  in  which  a  marked  inflammation,  by  a  change  of 
tissue,  has  prepared  the  way  for  the  protrusion,  it  often  happens  that  when  develop¬ 
ed  it  escapes  observation,  and  is  only  discovered  after  long-continued  growth. 

Still,  cases  are  seen  where,  even  during  the  course  of  the  inflammation,  the  protru¬ 
sion  has  reached  a  high  grade.  This  especially  happens  in  keratectasia  ex  panno  and 
keratoglobus.  The  development  of  the  latter  is  sometimes  very  rapid,  terminating 
in  a  few  weeks.  It  is  then  generally  preceded  by  attacks  of  intense  pain,  on  account 
of  the  pressure  on  the  ciliary  nerves. 

Not  unfrequently  the  development  of  a  corneal  staphyloma  is  much  interrupted ; 
the  ectasia  reaches  a  certain  point,  then  rests  for  months  or  years,  and  agaiu  proceeds 
with  or  without  an  apparent  cause. 

The  development  to  the  highest  grade  is,  however,  not  absolutely  necessary. 
The  protrusion  may  halt  at  any  stage  and  become  stationary.  Thus  cases  occur  which 
have  remained  unaltered  for  years,  and  give  no  reason  to  expect  a  further  formation 
of  keratoconus  or  keratoglobus. 

In  high  grades  of  keratoconus,  if  the  apex  be  not  cloudy  at  first,  it  generally 
becomes  so  very  soon.  The  cause  of  this  may  be  that  when  the  lids  close, 
the  tears  are  not  conducted  over  the  apex,  which,  being  less  covered  than  a 
normal  cornea,  must  suffer  more  from  dryness,  on  account  of  its  exposure  to  the 
atmosphere.  A  keratoconus  or  conical  cornea  never  bursts  except  from  application 
of  force  ( War  dr  op).  The  existence  of  a  corneal  staphyloma  of  tlji^Q^id  does  not 
prevent  the  development  of  an  intense,  even  ulcerative  inflammati^Vnd  under  such 
circumstances  a  perforation  is  possible.  In  keratoglobus  oi>(^H  highest  develop¬ 
ment  rupture  is  not  uncommon  ( Muralt )  {see  Sdero-choroiMF^apliyloma). 

tjff\Virious  forms  of  corneal 


qV 


No  certain  observation  of  a  spontaneous  cure  of^ 
staphyloma  is  recorded. 

Treatment. — We  should  first  attempt  to  pn^nt  the  protrusion.  In  case  the 
development  is  progressing,  the  indication  is  to  ©tore  the  normal  conditions,  or  at 
least  prevent  further  advance.  If  this  is  iiffipssible,  nothing  remains  but  to  re¬ 
duce  the  accompanying  disturbance  of  vhdj&jXo  a  minimum. 

1.  The  first  indication  requires,  ol^tjter  one  hand,  the  correct  treatment  of  the 
faulty  action  causing  the  diminishftdQjslstance,  and  hence  in  the  majority  of  cases  is 
to  be  antiphlogistic,  but  on  the  hand  demands  the  reduction  or  neutralization 
of  the  pressure  acting  on  tlia  n(S4erior  wall  of  the  cornea.  In  this  view,  the  greatest 
possible  relaxation  of  the  rfT^eles  of  the  eye,  and  especially  the  avoidance  of  any¬ 
thing  that  can  excite  th^Qatfer  to  simultaneous  contraction,  is  advisable.  Hence  a 
suitably  applied  p ro^^^b andage  may  be  serviceable.  If  there  is  reason  to  fear 
danger  from  expamdoh  on  account  of  the  rapid  change  of  tissue,  or  if  abnormal 
hardness  of  tH^v^fball  shows  increased  tension,  we  should  perform  iridectomy 
immediately>^7%^). 
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Very  recently  it  is  said  that  good  results  have  been  thus  obtained  in  keratoglo- 
bus.  Yet  the  operation  is  very  dangerous  in  these  cases,  because  the  wound  does  not 
readily  close  ;  vitreous  humor  is  apt  to  flow  through  the  interstices  of  the  zonula, 
hemorrhages  into  the  vitreous  often  occur,  and  thus  hyalitis  is  sometimes  developed. 
Several  eyes  have  been  destroyed  by  suppuration  after  iridectomy  {Mur alt). 

2.  The  second  and  chief  indication  is  to  restore  the  normal  curvature,  and  it  has 
been  attempted  to  fulfill  this  by  producing  a  shrinking  cicatrix  on  the  apex  of  the 
cone.  The  vertex  of  the  cone,  at  an  interval  of  several  days,  is  cauterized  with  a  fine 
point  of  nitrate  of  silver,  and  where  this  does  not  suffice,  the  cornea  is  occasionally 
punctured  {Sichel).  Lately  this  method  has  been  combined  with  keratectomy.  An 
incision  is  made  with  a  small  and  thin  knife  through  the  thickness  of  the  membrane 
without  perforating  it;  the  flap  thus  formed  is  cut  out  with  the  scissors,  and  the  cut 
surface  cauterized  at  several  points  with  the  mitigated  nitrate  of  silver  (nitrate  of 
silver  and  nitrate  of  potash).  If  four  to  five  cauterizations  do  not  produce 
sufficient  irritation  and  exudation,  a  paracentesis  should  be  made  several  times  at 
the  apex  of  the  cone,  afterwards  atropine  and  the  protective  bandage  are  used ;  in 
case,  however,  the  inflammation  becomes  very  great  and  threatens  to  end  in  ulcera¬ 
tion,  lukewarm  aromatic  compresses  are  used  {Gratfe).  The  results  of  this  method 
of  treatment  are  very  much  praised  by  many  {Horner,  Carter ,  Ed.  Meyei •,  Secondi ), 
since  by  the  shrinkage  of  the  cicatrix  a  better  and  more  regular  curvature  of  the 
cornea  is  obtained,  and  the  vision  is  said  to  be  markedly  increased.  Yet  these 
results  have  sometimes  been  attained  by  very  dangerous  inflammations  of  the 
deeper  parts  of  the  eye— iritis  with  hypopyon,  irido-choroiditis,  and  so  on.  This 
mode  of  treatment  is  therefore  by  no  means  without  danger,  and  besides  is  some¬ 
what  difficult  to  perform,  since  it  is  not  easy  to  cut  off  the  outermost  layers  of  the 
apex  of  the  cornea  without  perforating  it.  It  is  evident,  moreover,  that  a  simple 
shaving  off  of  the  epithelium  would  accomplish  the  same. 

Others  have  obtained  the  same  result  by  repeated  paracenteses  off  the  cornea  (  War  drop), 
and  by  the  intra-ocular  myotomy  division  of  the  ciliary  muscle  Coursserant).  The 

dangerous  operation  of  removing  the  transparent  lens  has  also  btf^ptiformed  as  a  method  of 
treatment  (Adams).  The  proposition  to  cut  out  a  piece  of  tlrnmfce  of  the  staphyloma,  and  to 
favor  the  formation  of  a  flat  cicatrix,  deserves  further  obse^JW  (Fari).  A  spontaneous  re¬ 
cession  of  the  keratoconus,  in  consequence  of  an  extensiy^JV^f orating  ulcer  of  the  cornea,  with 
prolapse  of  the  iris,  has  been  observed.  It  would  be^aS^Kler  plan,  however,  to  excise  a  lance¬ 
shaped  flap,  having  its  long  axis  meridionally,  out^Adipex,  than  from  the  base  of  the  staphy¬ 
loma.  A  wound  of  this  shape  offers  the  best^l^^pes  of  healing,  as  its  edges  can  more  easily 
come  together  when  the  cornea  collapses.  Aj^k^lapse  of  the  iris,  with  accompanying  contrac¬ 
tion  or  closure  of  the  pupil,  can  hardly  be  fa^'ented.  It  is,  however,  of  little  consequence. 
A  subsequent  iridectomy  easily  makes  for  the  rays  of  light.  To  prevent  a  return  of 

the  protrusion  after  excision,  a  pressu^^jbandage  is  necessary  till  the  consolidation  of  the  neo¬ 
plastic  tissue  is  completed. 

3.  The  second  indications  to  make  the  retinal  images  as  clear  and  distinct 

as  possible — that  is,  t<^^i^utralize  the  optical  effects  of  the  existing  and  incu¬ 
rable  cutve  J  n  ornea.  It  presupposes  the  power  in  the  functional  part  of 
the  appan  objective  light  to  perception,  and  hence  is  of  no  value, 


where  the  staylj^l^rfla  is  accompanied  by  amblyopia  or  amaurosis. 

All  the^N^hirements  are  best  fulfilled  by  a  displacement  of  the  pupil  in  the 


direction  .o\\  corneal  meridian,  which  in  curvature*  etc.,  is  nearest  normal 
{TyriyUZ&nders).  Iridectomy  is  far  less  serviceable  for  this  purpose  {Graefe).  If, 
can  artificial  pupil  has  been  already  made  to  limit  the  progress  of  the  clis- 
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ease,  or  because  the  attempt  at  displacement  has  failed,  we  may  at  least  diminish 
the  existing  errors  of  refraction  by  cylindrical  glasses  or  stenopiiic  spectacles. 

A  displacement  of  the  pupil  to  both  sides,  so  that  a  stenopaic  slit  reaches  over  the  whole 
diameter  of  the  cornea  (Bowman),  is  less  advisable,  as  an  entire  meridian  of  the  cornea  offers 
too  great  a  difference  of  curvature  in  its  various  parts,  and  its  middle  is  always  too  convex  to 
permit  moderately  sharp  vision.  Besides,  the  great  traction  on  the  pupillary  part  of  the  iris 
is  dangerous. 

Authorities. — M.  Jaeger,  Zeitschrift  f.  Ophth.  I.  S.  544. — Walker,  Principles  of  Ophth. 
Surgery,  London,  1834,  P.  80. — Middlemore,  Treatise  on  the  Diseases  of  the  Human  Eye,  Lon¬ 
don,  1835,  I.  P.  532. — Cappelletti,  Wiener  med.  Wochenschrift,  1842,  Nro.  14. — Stellwag, 
Ophth.  I.  S.  260,  II.  S.  984. — Bickford,  Dublin  Journ.  1844,  Jan. — C.  Hirnly,  Krakh.  u.  Miss- 
bild.  d.  m.  Auges,  Berlin,  1843,  II.  S.  74  u.  S.  192. — Jiingken,  nach  Hirnly,  ibid. — Adams , 
Journ.  of  Science  and  Arts,  1817,  II.  P.  403. — Ammon ,  Zeitschrift  f.  Ophth.  I.  S.  122,  u.  Min. 
Darstellungen  etc.  I.*Taf.  3. — Mackenzie,  Abhandl.  iiber  die  Krankh.  des  Auges,  Weimar, 
1832,  S.  511.  —  War  drop.  Essays  on  theMorb.  Anat.  etc.,  London,  1819,  P.  131. — Brewster  after 
Wardrop,  ibid.  P.  132. — Tyrrell,  Pract.  Works  on  the  Diseases  of  the  Eye,  London,  1840, 1.  P. 
277.  —Bari  according  toRuete,  Lehrbuch,  II.  S.  270. — Chelius,  Handbuch  der  Augenheilk.  Stutt¬ 
gart,  1839,  II.  S.  SIS.— Knapp,  kl.  Monatbl.  1864,  S.  313. — Bowman,  ibid.  1863,  S.  85. — Oraefe , 
A.  f.  O.  I.  1.  S.  297,  IV.  2  S.  271. — Bonders,  ibid.  VII.  1.  S.  194. — Hasner,  kl.  Vortrage,  Prag, 
1860,  S.  135. — Hancock,  Lancet,  1860. — Oph.  Hospital  Reports,  1859,  IX.  S.  154. — Mauthner , 
Lehrb.  d.  ophthalmoseop.  S.  158. — Mur  alt,  iiber  Hydrophthalmus  congenitus,  Zurich,  1869,  S. 
36-59. — Sichel,  Mackenzie’s  Treatise,  II.  S.  237. — Horner,  kl.  Monatbl.  1869,  S.  139.  —  Carter, 
Lancet,  1869,  I.  S.  189. — Ed.  Meyer,  Virchow’s  Jahresbericht,  1868,  II.  S.  490. — Secondi  della, 
cura  del  cheratocono,  Genova,  1869,  S.  20. — Hancock,  Coursserant,  Annal.  d’ocul.  XLIV.  S. 
243 ,—Hcyman,  Ophthalmologisches,  Leipzig,  1868.  S.  20. 


b.  Cicatricial  Corneal  Staphyloma. 


Pathology. — This  may  be  defined  as  the  protrusion  of  a  portion  of  cornea  that 
is  covered  with  cicatricial  tissue ;  for  it  is  nothing  but  the  bulging  out  of  a  cicatrized 
ulcer,  an  ulcerative  keratectasia  that  has  become  permanent.  It  presupposes  an  exten¬ 
sive  trough-shaped  ulcer,  whose  floor,  either  originally  or  in  the  course  of  cicatriza¬ 
tion,  has  become  protruded.  The  thinnest  pari  of  the  floor  is  most  pressed  out,  and 

subsequently  forms  the  zenith  of  the  staphylo- 
Fig-  15-  ma  (Fig.  15).  This  zenith  has  often  scarcely  the 

thickness  of  writing-paper.  But  from  it  out¬ 
wards  the  thickness  increases,  till  at  the  foot 
of  the  vesicle  it  becomes  normal. 


The  zenith  is,  as  a  rule,  formed  almost  entirely 
of  cicatricial  tissue ;  at  least  the  substratum  of 
proper  corneal  substance  is  so  thin  as  to  escape 
notice.  On  the  sides  of  the  staphyloma,  however, 
a  more  or  less  thick  layer  of  transparent  cornea  may  be  recognized,  lying  under  the  cloudy 
cicatrix.  The  posterior  wall  of  the  sound  cornea  and  of  the  staphyloma  is  covered  with  the 
capsule  of  the  aqueous  humor.  Towards  the  zenith  this  membrane  becomes  thin.  Sometimes 
it  even  seems  to  be  absent,  so  that  the  cicatrized  part  appears  uncovered.  But,  under  such 
circumstances,  the  covering  of  atrophied  iris  is  wanting,  and  hence  this  form  of  staphyloma 
may  be  distinguished  from  true  cicatricial  staphyloma.  Anterior  synechia  may  indeed  exist; 
still  the  attached  portion  of  iris  does  not  form  the  base  on  which  the  cicatricial  tissue  rests,  as 
it  were.  The  part  of  the  cornea  around  the  protrusion  is  frequently  remarkably  curved  in 
various  directions,  and  not  rarely  affected  with  superficial  and  par^j^matous  opacities. 

Course  and  Results. — The  development  is  sometimos^pid,  and  may  even  occur 
during  the  inflammatory  process;  sometimes  it  is  slowQfoeginning  after  the  inflam¬ 
mation  has  ceased,  and  being  frequently  interruptGChJ&uring  its  progress. 

We  cannot  expect  a  spontaneous  cure;  on  thiKcontrary,  when  the  apex  of  the 
staphyloma  is  thin,  it  not  unfrequently  rupt/r3y%Tlie  repeated  attacks  of  inflamma¬ 
tion  and  ciliary  trouble,  occurring  at  va^kiBhr  intervals,  are  important  practically. 
They  are  most  frequent  when  there  is  ^mNior  synechia,  and  probably  depend  on 
tension  of  the  iris. 


These  inflammations,  which  soi^jjmes  appear  as  keratitis,  kerato-iritis,  or  irido-cy- 
clitis,  often  cause  an  increase^  mphyloma,  occasionally  further  ulceration  of  the 
cornea  or  cicatrix,  adhesiom^sHhe  pupil,  etc.,  and  finally  even  attack  the  deeper 
parts  of  the  eyeball,  or  (^eiytne  other  eye,  causing  a  sympathetic  ophthalmia. 

Treatment. — In  gnall  circumscribed  staphyloma,  if  the  rest  of  the  cornea  is 
not  too  much  distoaNd^  displacement  of  the  pupil,  or  an  iridectomy,  suffices  to  give 
a  satisfactory  of  vision. 

In  some  partial  staphyloma  and  malcurvature  of  surrounding  portions  of  cornea 

are  much  diminished  by  an  iridectomy  combined  with  the  methodical  use  of  a  pressure 
bandagax\ 

in  v£ry  prominent  or  extensive  staphyloma  of  this  variety,  iridectomy  must  be 
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combined  with  splitting  or  removal  of  the  ectatic  portion  (see  treatment  of  cica¬ 
tricial  staphyloma). 

Frequent  attacks  of  inflammation  or  ciliary  neurosis  call  for  the  immediate  per¬ 
formance  of  the  operation,  so  that  the  cornea  may  not  be  clouded  to  a  great  extent 
and  rendered  unfit  for  an  artificial  pupil,  and  that  the  iris  may  not  suffer,  etc.  If 
the  attacks  recur  in  spite  of  the  operation,  and  the  deeper  parts  of  the  eye  are  much 
affected  sympathetically,  or  the  other  eye  threatened,  enucleation  of  the  eyeball 
may  be  required.  But  if  under  such  circumstances  a  sympathetic  affection  of  the 
other  eye  is  not  to  be  feared,  and  it  is  desirable  to  insert  an  artificial  eye  for  the  im¬ 
provement  of  the  looks,  instead  of  enucleating,  we  may  cause  suppuration  of  the 
eyeball  (see  JSclero-choroidal  Staphyloma). 


c.  Cicatkicial  Staphyloma. 


Fig.  16. 


Pathology. — The  cicatricial  staphyloma  is  a  vesicular  cicatrix  protruding  be¬ 
yond  the  level  of  the  cornea — in  other  words,  a  staphyloma  whose  walls  are  com¬ 
posed,  for  the  most  pari  and  throughout  their  whole  thickness,  of  cicatricial  tissue. 
In  a  genetic  point  of  view  it  may  be  considered  as  a  cicatrization  of  a  vesicular  pro¬ 
lapsus  iridis  or  a  cicatrized  iris  staphyloma.  It  presupposes  an  extensive  penetrat¬ 
ing  loss  of  substance  of  the  cornea,  and  its  closure  by  prolapsed  iris  and  neoplastic 
tissue.  According  as  this  cicatrix  replaces  a  part  or  the  whole  of  the  cornea,  the 
condition  is  called  partial  or  total  staphyloma. 

Ectasia  proceeds  in  cicatricial  staphyloma,  as  in  others,  at  the  expense  of  the 
thickness.  Hence  the  walls  of  the  staphy¬ 
loma  frequently  appear  very  thin  (Fig.  16), 
especially  at  the  summit,  which  often  has 
scarcely  the  thickness  of  paper.  However, 
the  protrusion  does  not  prevent  further 
development  of  tissue,  so  it  not  unfre- 
quently  happens  that  the  staphyloma  has  a 
thickness  equal  to  that  of  the  normal  cornea, 
but  sometimes  greater  and  even  double  A\ 

or  more  (Fig.  17).  For  such  a  state 

is  not  uncommon  in  very  large  cicatricial  staphyl^S^N^hich  can  only  with  diffi¬ 
culty  be  covered  by  the  lids.  Some  parts  of  tljn  wrul,  most  frequently  the  sum¬ 
mit,  occasionally  reach  a  remarkable  thickness/Srai  so  as  to  much  impede  an  opera¬ 
tion.  Doubtless  the  steady  action  of  variouepexEernal  irritants,  and  the  excitement 
produced  by  them,  is  a  decided  cause  of  dtes'increase  of  substance. 

The  surface  of  the  cicatricial  staphyl^Sfcrs  covered  with  cloudy  epithelial  cells,  which, 
from  their  physical  peculiarities,  mav  fc^TuSuded  into  a  corneal  layer  and  a  mucous  substratum. 
In  very  large  staphylomata  which  projecHoeyond  the  lids,  the  corneal  tissue  bears  more  the 
character  of  epidermis,  as  it  appe^r^Wrmed  of  dry  epidermis  plates  without  nuclei.  These 
cellular  elements  are  sometimdi^jJ&d  up  to  a  considerable  thickness  (Fig.  17,  a).  Cases  occur 
in  which  the  epidermis  may  leled  off  as  a  membrane  1-4  to  1  line  in  thickness.  In  these 
layers  chalky  deposits  a*^Ot  unfrequently  found ;  but  generally  the  superficial  layers  are 
mingled  with  numerc^JiN^fcnular  masses  of  fat  from  the  Meibomian  glands.  Lately,  the  oc¬ 
currence  of  stachel  ancN^f  cells  in  the  mucous  layer  has  been  observed,  which  in  a  thick  layer 
cover  the  surface^jS^he  staphyloma  ( Czerny ,  Schiess-Gemusem).  [Stachel  cells  are  cells  with 
linear  projection^o’om  their  circumference ;  riff  cells  have  dentated  borders.] 

Beneath  epithelial  layer  is  found  exceptionally  a  thin  layer  of  loose  vascular  connective 
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tissue,  &,  which  appears  to  be  a  continuation 
of  the  conjunctiva.  As  a  rule,  however,  the 
epithelium  lies  immediately  on  the  cicatrix, 
whose  tissue  in  the  anterior  layers,  especially 
in  the  peripheral  zone,  mostly  corresponds 
with  neoplastic  corneal  substance,  and  in  so 
far,  doubtless,  results  from  outgrowth  of  the 
external  corneal  border,  which  usually  resists 
ulceration. 

Further  back,  however,  the  new  formation 
acquires  more  and  more  the  character  of  con¬ 
nective  tissue,  and  is  distinctly  striated,  and 
the  developing  connective-tissue  cells  show 
an  increasing  amount  of  dark  pigment  the 
further  back  we  go.  This  connective  tissue  is  formed  by  the  proliferation  of  the  iris  exposed 
by  the  ulceration.  It  also  contains  vessels  which  form  loops  and  bleed  freely  in  case  of  injury. 
Bony  scales  are  also  found. 

At  the  base  of  the  staphyloma,  the  prolapsed  neoplasia  is  united  with  the  remaining  non- 
indurated  part  of  the  cornea,  and  rarely  with  the  edge  of  the  sclerotic  itself.  The  kind  of 
union  between  the  cicatrix  and  healthy  cornea  varies,  as  in  simple  penetrating  corneal  cica¬ 
trices,  according  as  the  ulcer  had  steep  or  sloping  edges.  In  the  former  case,  the  change  from 
the  neoplastic  mass  to  the  more  or  less  cloudy  cornea  is  sudden,  but  in  the  latter  the  cicatricial 
tissue,  gradually  thinning,  advances  over  the  former  seat  of  the  ulcer.  The  foot  of  the  staphy¬ 
loma  shows  anteriorly  a  cicatricial,  posteriorly  a  layer,  originally  of  corneal  substance,  and 
from  this  point  gradually  becomes  a  tendinous,  then  an  epithelial  opacity,  if  there  is  room  on 
the  cornea  for  these  changes. 

The  posterior  wall  of  the  staphyloma  is  sometimes  smooth,  sometimes  full  of  depressions. 
It  generally  appears  covered  with  a  delicate,  structureless  brown  membrane,  cZ,  which  is  so 
intimately  connected  with  the  cicatrix  that  it  can  only  be  loosened  in  patches.  This  is  the 
remains  of  the  iris  which  was  exposed  by  the  corneal  loss  of  substance,  and  on  which  the 
staphyloma  has  developed.  In  total  and  in  partial  central  cicatricial  staphyloma,  the  pupil  is 
indicated  by  an  increased  amount  of  pigment  on  this  membrane. 

On  the  posterior  surface  of  the  base  of  the  staphyloma  remains  of  Desccmet’s  membrane 
are  always  found.  These  are  sometimes  massed  together  in  a  ball,  an^\imply  hang  to  the  cica¬ 
trix,  or  are  glued  to  it.  But  ordinarily  the  base  of  the  staphylomf^i&u’ejularly  covered  by  this 
membrane,  as  it  falls  forward  from  the  portion  of  cornea  surroi^£nt%  the  protruded  cicatrix, 
and  so  reaches  the  sides  of  the  staphyloma,  where  its  raggecL^spf  immediately  sink  into  the 
cicatricial  layers.  Only  in  cicatricial  staphylomata  whicbA^k  developed  on  a  trough-shaped 
perforation  does  this  hyaloid  coating  extend  further — tft^al,  so  far  as  the  posterior  layers  of 
the  cornea  have  done. 

So  far  as  the  membrane  of  Descemet  extends, fehAmte  lies  on  the  staphyloma  wall  without 
growing  fast  to  it ;  adhesion  begins  where  the  ij^sceniet  ends  or  disappears  in  the  cicatrix.  The 
free  portions  of  iris,  changed  by  previous  infls^rijjmition,  often  appear  covered  with  a  tendinous 
extension  from  the  cicatrix,  traversed  by  a-£encfinous  framework  and  atrophied.  But  just  as 
frequently  these  remains  of  iris  retain  tfctfCftitegrity.  The  cicatricial  staphyloma  is  generally 
filled  with  aqueous,  and  presents  an  onjra^usly  enlarged  posterior  chamber  as  it  were.  Rare 
cases,  however,  are  met  with  in  wWfc^Hhore  or  less  thick  tendinous  net-work  is  contained,  which 
is  intimately  connected  with  trix,  and  whose  meshes  appear  filled  with  a  yellowish  or 

brown  cheesy  mass.  Caref  ifie^mination  has  discovered  in  this  mass  a  formless  organic  mole¬ 
cular  base,  nuclei,  and  c el^s  infhfferent  stages  of  development ;  also  blood-corpuscles,  fat-glo¬ 
bules,  cholesterine  and*om^y  masses.  This  mass  shines  through  the  cornea  and  gives  it  from 
without  a  peculiar  yelQish-red  and  brown-spotted  look.  It  is  always  the  result  of  an  exces¬ 
sive  proliferation tf*Ohe  iris. 

Frequentlj^&Jpteially  inpartial  staphyloma,  the  crystalline  preserves  its  integrity.  It  often, 
however,  apnearfe  as  a  primary  or  secondary  cataracta  siliquata,  which,  when  the  zonula  remains, 
sometinm^ptoears  bulged  out  by  the  vitreous  (Figs.  18  and  19).  The  wrinkling  of  the  crystal¬ 
line  is  a^Qae  time  the  result  of  cataractous  metamorphosis,  but  at  another  depends  on  the 
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evacuation  of  the  lens  (on  the  perforation  of  the  cornea),  while  the  ruptured  capsule  retains 
its  connections,  and  its  edges  finally  close  by  exudation,  or  chalky  degeneration  of  the  cataract- 
ous  remains.  Still  the  entire  lens  is  sometimes  absent,  as  in  extensive  perforations  it  easily 
escapes  with  a  portion  of  vitreous.  Cases  also  occur  in  which  the  cataractous  lens,  frequently 
shrunken  to  a  solid  mass,  is  found  in  the  concavity  at  the  summit  of  the  staphyloma,  for  the 
lens  is  often  firmly  united  to  the  plug  closing  the  pupil ;  later,  when  the  cicatrix  protrudes,  it 
bursts  the  zonula  and  drags  the  lens  forward  with  it.  In  the  two  latter  cases,  the  inside  of  the 
staphyloma  and  the  back  part  of  the  eye  form  one  cavity,  which  is  filled  with  a  fluid  resem¬ 
bling  aqueous  humor.  Wounds  of  the  globe  cause  this  fluid  to  be  evacuated  and  the  eyeball 
to  sink  together. 


Symptoms.  1.  As  regards  partial  cicatricial  staphyloma,  its  appearance  varies 
according  as  it  lias  developed  on  a  perpendicularly-edged  rupture  of  the  cornea  or 
on  a  trough-shaped  perforating  ulcer.  In  the  first  case  it  usually  presents  itself  as 
a  roundish  cloudy  vesicle,  about  as  large  as  a  pea,  which  is  raised  perpendicularly 
above  the  surrounding,  more  or  less  mal- 
curved,  parts  of  the  cornea,  and  is  often 
pedunculated.  (Fig.  18).  In  the  second 
class  this  pedicle  is  absent,  the  protrusion 
slopes  down  into  the  remainder  of  the 
cornea,  which  is  also  abnormally  curved. 

According  as  the  staphyloma  is  central  or 
peripheral,  the  cornea  about  its  base  is 
regularly  (Fig.  22)  or  irregularly  (Fig.  22) 


curved. 


Fig.  19. 


Fig.  20. 


A  small  staphyloma  of  this  kind  is  easily  coverec^S'the  lids,  and  hence  with 
each  motion  of  winking  it  is  moistened,  and  its  surfaaeVppears  smooth  and  reflect- 
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mg ;  the  walls  are  of  tendinous  whiteness  and  okiquei  but  when  thin  are  sometimes 
translucent.  Staphylomata  of  great  size,  wliicT^’oject  beyond  the  lids  and  prevent 
their  closure,  and  so  can  not  be  regularly  m^Jened,  have  always  a  dull,  often  rough, 
surface  covered  with  yellow  or  browmfiyfcrusts  of  dry  mucus.  The  cornea  sur¬ 
rounding  the  staphyloma  is  more  onjSASloudy.  Frequently  the  cicatrix  sends  off 
a  shoot  like  a  tendinous  opacitv^v^0pi  ends  in  a  cloudy  epithelial  ridge.  At  the 
base  of  the  staphyloma  the  iris  \dvjnys  lies  close  to  the  posterior  wall  of  the  cornea. 

In  peripheral  staphyloyi^,.  which  have  developed  over  exposed  parts  of  the 
breadth  of  the  iris,  the  wr^Tmay  be  free ;  so  that  only  the  mal curvature  of  the 
cornea  in  front  of  it  ca^^rlistuikance  of  vision.  In  a  central  staphyloma  of  this 
class,  and  especialljA^Qfcre  pari  of  the  pupillary  margin  of  the  iris  is  united  with  it, 
the  pupil  appearstclOTed,  and  vision  is  limited  to  the  perception  of  light. 

A  peculiar  of  partial  cicatricial  staphyloma  results  sometimes  from  perforating  cres¬ 
centic  ulcers/myflap-wounds,  such  as  are  formed  in  the  operation  for  extraction  of  cataract.  A 
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pad-shaped  prolapsus  iridis  is  developed,  which  by  degrees  cicatrizes  and  loses  its  convexity 
and  changes  to  a  wall  perpendicular  to  the  sclerotic  (Fig.  21,  a ),  and  unites  at  a  sharp  angle 
with  the  flattened  and  protruded  flap  of  the  cornea.  Such  a  staphyloma  has  no  apex  but  an 
edge. 

Fig.  21. 

2.  Total  cicatricial  staphyloma  often 
reaches  a  very  large  size,  even  to  that  of  a 
hazel-nut  or  a  chestnut.  In  shape  it  is 
sometimes  a  cone,  sometimes  half  oval; 
sometimes  it  is  quite  irregular,  as  one  part 
of  the  wall  is  more  protruded  than  another, 
and  advances  beyond  the  rest.  Very 
frequently  it  is  contracted  at  the  base, 
as  the  sclerotic  generally  takes  no  part 
in  the  protrusion.  The  base  of  the  staphyloma  is  not  always  elevated  in  its  whole 
extent,  directly  from  the  anterior  opening  of  the  sclerotic,  but  only  at  a  small  part 
of  its  periphery.  The  remainder  of  the  latter  is  bordered  with  a  more  or  less  wide 
crescentic  cicatrix,  which  lies  on  the  level  of  the  anterior  scleral  opening.  Since  the 
summit  of  the  staphyloma  is  always  placed  in  the  opening  of  the  lids,  it  is  clear 
that  the  intra-orbital  portion  of  the  globe  must  undergo  a  strain,  that  the  optic  axis, 
which  does  not  correspond  with  the  staphyloma  axis,  is  prolonged  outwardly,  will 
cut  one  or  the  other  lid. 

Causes.— The  development  of  a  cicatricial  staphyloma  presupposes  a  loss  of  sub¬ 
stance  of  the  cornea,  from  a  distention  of  the  layers.  As  a  rule,  it  is  the  result  of  an 
ulceration  ;  rarely  of  a  necrosis.  It  is.  often  developed  over  the  opening  made  by 
taking  away  a  like  or  different  form  of  staphyloma,  and  then  constitutes  a  relapse. 
Flap- wounds,  also,  such  as  are  formed  in  cataract  extractions,  sometimes  lead  to 
staphylomata. 

Course  and  Results. — Cicatricial  staphyloma  is,  as  a  Me,  only  an  advanced 
stage  of  staphyloma  iridis.  The  change  from  the  latter  to^fCftrmer  is  often  rapid, 
occurring  even  in  a  few  weeks ;  but  it  is  also  frequen^  slow.  That  is,  the  pro¬ 
liferation  of  tissue  in  the  exposed  iris  is  sometimes  v^v^pid,  so  that  in  a  few  days 
this  appears  changed  to  a  spongy,  fleshy  formation  (^decided  thickness;  but  some¬ 
times  it  is  so  slow  that  after  weeks  and  months  tft^tvalls  of  the  iris  staphyloma  pre¬ 
serve  their  former  delicacy  and  transparency  a*id  show  only  here  and  there  some 
spots  or  net-work  of  tendinous  tissue.  ^ 

However,  there  are  cases  in  whicliQ)ie  prolapsed  iris,  for  a  time,  undergoes  a 
luxuriant  proliferation,  sometimes  gradates,  and  in  places  assumes  the  character  of 
tendinous  tissue  before  it  bulges^^Keitlier  because  up  to  this  time  an  opening  per¬ 
mitted  the  escape  of  the  aque^jS^^i'  because  the  latter  was  secreted  in  less  quantities 
and  transuded  through  tlm  i<(fty^psus. 

The  cicatricial  stapliy^mi^,  once  developed,  generally  grows  slowly  and  with  many 
interruptions.  The  however,  increase  in  thickness,  especially  when  the  staphy¬ 
loma  protrudes  bc^p^a  the  lids,  and  there  is  consequent  irritation  of  the  globe. 
When  the  walls  l^^’ieached  a  certain  thickness,  a  further  protrusion  is  improbable ; 
but  an  incre^N^extent  outward  by  growth  of  the  cicatricial  tissues,  or,  as  is  more 
common,  ambition  of  epithelial  layers,  may  occur.  Apart  from  this,  such  thick- 
walled^fr&^ylomata  are  strictly  stationary,  since  they  can  neither  heal  spontaneously 
nor  Antrffe.  Only  exceptionally  does  it  happen  that  the  walls  ulcerate,  collapse 
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after  partial  or  total  evacuation  of  the  contents  of  the  globe,  and  change  to  a  flat 
cicatrix,  or  that  the  eye  is  destroyed  by  suppuration. 

Thin-walled,  and  especially  recent  staphylomata,  on  the  contrary,  frequently 
burst.  An  external,  mechanical  injury,  a  powerful  contraction  of  the  recti  muscles, 
often  suffices  to  cause  this.  After  the  rupture,  follows  simply  a  loss  of  aqueous,  or 
of  a  great  part  of  the  contents  of  the  globe.  In  the  former  case  the  staphyloma,  in 
the  latter  the  eyeball,  collapses.  The  edges  of  the  rupture  may  unite,  and  the 
former  condition  recur.  Sometimes,  especially  if  after  the  rupture  a  pressure  band¬ 
age  is  used,  it  happens  that  the  walls  of  the  staphyloma,  which  are  folded  together, 
inflame,  and  adhere,  forming  a  ball,  and  consolidate  to  a  flat  cicatrix.  This  is  the 
only  way  to  a  relatively  spontaneous  cure.  Not  rarely,  however,  extensive  hemor¬ 
rhages  occur,  generally  after  evacuation  of  the  contents  of  the  globe,  which,  without 
inflammation,  cause  atrophy  or  phthisis  of  the  eyeball. 

We  must  not  omit  to  say  that,  in  cicatricial  staphyloma,  the  internal  parts  of  the 
eye  easily  become  sympathetically  inflamed,  either  originally  or  during  the  subsequent 
development.  The  long  removal  of  intra-ocular  pressure,  caused  by  ulceration  of  the 
cornea,  tension  of  the  iris  united  to  the  cicatrix,  the  swelling  of  a  cataractous  lens, 
external  injuries  that  affect  the  eye  while  uncovered  by  the  lids,  are  frequent 
sources  of  these  affections.  These  are,  then,  the  causes  of  frequently  relapsing 
inflammation,  unbearable  ciliary  neurosis,  and  where  there  is  great  excitability  of 
the  ciliary  region,  and  decided  increase  of  intra-ocular  pressure,  not  unfrequently  lead 
to  glaucomatous  conditions  or  staphylomatous  protrusion  of  the  sclerotic  and 
choroid,  and  may  even  sympathetically  affect  and  endanger  the  other  eye. 

Treatment. — We  should  aim,  first,  at  converting  the  protruded  into  a  flat  cica¬ 
trix,  and,  if  possible,  restoring  a  certain  amount  of  vision ;  secondly,  at  meeting 
attacks  of  inflammation,  and  ciliary  neurosis,  and  guarding  against  the  dangers 
attending  them. 


The  flattening  of  the  staphyloma  is  to  be  accomplished,  according  to  the  case,  by 
splitting,  cutting  off  the  protruding  portion,  or  by  cutting  out  aiy^iptical  piece 
of  the  cicatrix,  and  uniting  the  edges  left  by  sutures. 

In  somewhat  extensive  cicatricial  staphylomata,  the  first  twc  iS&Jdes  of  operating 
should  be  combined  with  the  evacuation  of  the  lens ;  thabGN.  immediately  after 
splitting  or  cutting  off  the  protrusion,  the  capsule  shft^kl/be  divided  in  various 
directions,  and  any  part  of  the  lens  which  is  not  then  ^^pjmuTed  spontaneously  should 
be  scooped  out  with  Daviel’s  spoon  ( Kuchler ).  TliisX^jJbc^ssary  in  order  to  diminish 
as  much  as  possible  the  intra-ocular  pressure,  and  t^revent  the  occurrence  of  another 
protrusion  of  the  neoplastic  tissue,  after  the  edgW^of  the  wound  have  united,  or  the 
loss  of  substance  caused  has  been  covered.^®!  the  other  hand,  we  must  remember 
that,  hi  large  cicatricial  staphylomata,  sp^^g  or  excision  can  hardly  be  performed 
without  wounding  the  crystalline,  using  rupture  of  the  zonula,  which  are 

already  stretched  by  the  tension*  dQhe  muscles  of  the  eyeball;  that  hence  the 
operation  almost  always  leads  toVbe  formation  of  cataract,  and  that  the  swelling  of 
a  cataractous  lens,  especially,  r  wounding  the  capsule,  is  a  very  fruitful  source  of 
severe  irritation  and  inflammation,  which  often  causes  suppuration  of  the  eyeball, 
thus  aborting  the  aini^fvme  operation,  or  even  proving  dangerous.  Moreover,  in 
such  cases,  the  resto^b^n  of  even  a  moderately  satisfactory  amount  of  vision  can 
scarcely  be  hopet^Xpr  m  any  event;  hence  the  removal  of  the  lens  does  no  harm. 

In  small,  c^^n*cribed  cicatricial  staphylomata,  when  the  integrity  of  a  large 
portion  of  cornea  permits  the  restoration  of  a  certain  amount  of  functional 
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activity  to  the  eye,  the  lens  is  to  be  preserved,  if  possible,  and  instead  of  removing 
it,  a  large  iridectomy  should  be  made.  This  should  be  done  just  before  the  splitting 
or  excision  of  the  protruded  cicatrix,  and,  of  course,  the  point  chosen  must  be  that 
which  will  be  followed  by  the  best  optical  results.  The  object  of  the  operation 
is  not,  however,  solely  the  making  of  a  direct  passage  for  the  light,  but  also  the 
diminution  of  pressure,  and  the  removal  of  the  irritation  caused  by  the  tension  of 
the  iris,  dependent  on  a  protruded  or  again  protruding  cicatrix,  which  has  already 
been  operated  on. 

If  the  lens  has  been  wounded  during  the  operation,  or  has  been  found  to  be  cataractous,  its 
evacuation  is  necessary. 

r  When  attacks  of  inflammation 
or  ciliary  neurosis  often  occur,  the 
indications  for  the  operation  are  in¬ 
creased,  and  some  circumstances 
even  justify  the  causing  of  suppura¬ 
tion  or  enucleation  of  the  eyeball. 

1.  Splitting,  also  called  incision, 
is  a  division  of  the  cicatrix  in  the  di¬ 
rection  of  its  meridian.  This  serves, 
first  to  make  the  walls  fall  together 
by  the  evacuation  of  the  aqueous,  or 
a  part  of  the  entire  contents  of  the 
eyeball,  and  gives  the  two  halves  an 
opportunity  to  unite  while  lying 
together;  secondly,  it  presents  a 
foundation  upon  which  a  continued 
growth  of  tissue  may  form  a  fiat 
cicatrix.  TJam^peration  is  best  done 
with  the  patient  lying  down,  while  an  assistant  steadied™  Head  and  widely  sepa¬ 
rates  the  lids  of  the  eye  to  be  operated  on.  According©  the  extent  of  the  staphy¬ 
loma,  a  cataract  or  staphyloma  knife  should  be  With  the  edge  toward  the 

apex  (Fig.  22),  the  knife  should  be  made  to  the  cornea  at  the  edge  of  the 

staphyloma,  and  transfix  it  in  the  directioiy*tf©s  greatest  diameter,  dividing  it  in 
one  or  two  cuts  through  the  zenith,  so  that\£lji  swelling  shall  be  divided  into  two 
halves. 

Immediately  after  the  operation  t©lids  should  be  brought  together  by  two 
strips  of  adhesive  plaster,  and  a  mx@re  bandage  applied,  while  care  is  taken,  that  it 
is  not  displaced.  The  patient^jAt  stay  in  bed,  on  antiphlogistic  diet,  for  two  or 
three  days,  during  which  t^S^flie  bandage  may  be  renewed,  if  necessary.  After 
this  the  patient  may  be^Q^ved  more  liberty,  he  can  go  about  the  chamber ;  but 
the  bandage  should  be\^n  till  the  cicatrix  acquires  the  desired  strength. 


Besides  preventpOWie  subsequent  evacuation  of  the  g.obe,  the  pressure-bandage  has  other 
objects.  Firsts  ijOi^srsens  the  dangers  which  the  complete  removal  of  intra-ocular  pressure 
causes.  Sec^Nft^it  retains  the  two  halves  of  the  staphyloma  in  apposition,  and  thus  favors 
their  undistiS^bcl  and  rapid  cicatrization. 

The  simultaneous  closure  of  the  fids  by  adhesive  plaster  is  advisable,  especially  in  unreliable 
patie^Nisia  monocular  pressure-bandage  is  easily  displaced,  and  is  ineffectual,  while  a  bino- 
cub^me  • would  be  unbearable,  if  worn  for  a  length  of  time. 
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Incision  is  indicated  only  in  thin- walled  staphylomata.  It  answers  best  in  par¬ 
tial,  especially  staphyloma  of  the  iris.  Here  it  equals,  if  it  does  not  surpass,  excision 
in  efficiency,  as  it  does  not  require  a  complete  ne\y  formation  of  a  tendinous  cicatrix, 
but  a  simple  adhesion  of  the  half  folded  over  the  other,  and  a  relatively  slight 
strengthening  of  this  by  neoplastic  tissue  is  sufficient. 


Thick-walled  staphylomata  do  not  completely  sink  together  after  division,  and  the  two 
halves  are  not  easily  retained  in  apposition  by  a  pressure  bandage.  Hence  the  production  of 
a  flat  cicatrix  is  difficult,  especially  as  the  thick  epidermis  layer  of  this  staphyloma  is  un¬ 
favorable  to  the  adhesion  of  the  two  halves.  The  evacuation  of  the  lens  and  vitreous,  with 
consequent  collapse  of  the  globe,  and,  if 

necessary,  keeping  open  the  wound  by  Fig.  23. 

frequently  breaking  up  adhesions,  may, 
it  is  true,  remove  this  difficulty,  by 
causing  the  staphyloma  walls  to  shrink 
and  unite  to  a  flat  cicatrix.  But  the  re¬ 
sults  of  this  method  seem  not  to  come 
up  to  expectations,  and  such  cases  are 
almost  always  treated  by  excision. 

2.  The  ablation  or  excision  of  a 
staphyloma  aims  at  the  partial  or 
entire  removal  of  the  protruded  por¬ 
tion  of  the  eye,  and  secondly  at  the 
closure  of  the  opening  thus  formed 
by  a  flat  cicatrix.  The  patient  ly¬ 
ing  clown,  the  operation  is  to  be 
done  in  two  stages :  in  the  first,  the 
staphyloma  is  to  be  divided  from 
the  base,  in  about  two-thirds  of  its 
extent;  in  the  second,  the  remain¬ 
der  is  to  be  divided,  or,  still  better,  a  flap  formed  to  cover  the  o^Wng  at  the 
base  of  the  staphyloma,  or  to  serve  as  the  foundation  of  a  flat  cict^gf.  * 

With  this  aim  (Fig.  28),  the  lids  being  held  widely  apart  by^wQssistant,  a  cata¬ 
ract  knife  (or,  if  the  staphyloma  is  very  extensive,  a  staph^lmka  knife),  with  the 
blade  in  the  plane  of  the  base  of  the  staphyloma,  is  mad£<{gjransfix,  and  in  one  or 
two  strokes  cut  out  along  the  edge  a  little  above  its ^cGydiameter ;  then  the  wall, 
which  sinks  in,  is  held  by  forceps  and  divided  by  s^s^rs  curved  on  the  flat,  in  the 
plane  of  the  base  of  the  staphyloma ;  or  else  a  flaj&>  cut  from  this  to  correspond  in 
form  and  size  to  the  opening.  Then  the  lids  are  w  be  closed  with  adhesive  plaster, 
and  a  pressure  bandage  applied.  The  aftcp^^tment  is  the  same  as  after  incision. 

Iu  ablation  of  small  staphylomata,  the  l^s^^vSnces  to  the  opening  and  covers  it  without 
being  torn  loose  from  the  zonula  ;  but  wh^n^tensive,  the  lens  is  generally  evacuated  if  it  is 
still  present,  and  it  is  generally  brok^rTimfms  it  is  apt  to  fall  on  the  knife  when  the  section  is 
made.  Then  a  portion  of  vitreous,  resembling  a  transparent  vesicle,  fills  the  opening ;  but 
more  frequently  this  or  the  flui<Lj*rtts  place  is  evacuated  with  the  lens.  Where  the  lens  has 
been  evacuated  by  the  ulcerati\^Mpture  of  the  cornea,  this  latter  is  an  almost  constant  event. 

Where  only  the  aqueous,  ^frmor  without  the  lens,  escapes,  the  globe  does  not  collapse,  but 
by  the  action  of  the  reqji^^tebles  preserves  a  certain  degree  of  extension.  If  a  flap  is  formed 
it  finds  a  support  in  thesis  or  exposed  portion  of  vitreous,  lying  on  which  and  in  apposition 
rith  the  edges  of  thoAound,  it  may  readily  adhere  and  form  a  hard  cicatrix.  But  in  case  the 
staphyloma  is  Amoved,  under  favorable  circumstances,  as  a  result  of  the  proliferation 

[  °f  the  elemenjra\the  edges  of  the  wound  are  glued  to  the  lens  or  vitreous,  and  the  opening 
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between  them  fills  up  with  a  white  formation,  which  projects  as  a  more  or  less  broad  border 
from  the  edges  of  the  wound,  like  the  frame  of  a  watch-glass. 

Then,  for  a  time,  the  zenith  of  this  vesicle  remains  transparent,  and  permits  the  perception 
of  large  objects,  exciting  hopes  in  the  patient  which  are  soon  to  be  blasted.  For,  on  the  one 
hand,  the  opening  diminishes  by  the  approximation  of  the  edges ;  on  the  other,  the  neoplastic 
border  extends,  and  the  lens  or  vitreous  is  finally  covered  by  the  new  formation.  Only  a 
continued  proliferation  is  necessary  to  finally  replace  the  opening  by  a  hard,  sufficiently  thick, 
and  resisting  flat  cicatrix,  which  is  generally  smaller  than  the  former  opening.  The  consoli¬ 
dation  of  such  a  cicatrix  requires,  as  may  be  imagined,  several  weeks  or  months. 

Frequently  a  small,  scarcely  perceptible  depression  remains  in  the  midst  of  the  already 
flattened  and  much  shrunken  replacing  tissue,  which  is  covered  only  by  a  very  thin  membrane. 
In  careless  patients,  particularly  when  the  bandage  is  displaced  or  mechanical  force  acts  on 
the  eye-ball,  this  easily  bursts,  and  so  in  the  later  periods  of  convalescence  causes  escape  of 
the  vitreous,  with  all  its  attendant  dangers. 

The  tediousness  of  the  cure  and  the  necessity  of  wearing  a  bandage  for  so  long  a  time  are 
good  reasons  for  preferring  the  formation  of  a  flap  to  excision  of  the  entire  staphyloma. 

If  the  greater  part  of  the  vitreous,  or  the  fluid  replacing  it,  is  evacuated,  the  globe  collapses, 
and  after  the  closure  of  the  opening,  it  not  unfrequently  shrinks  to  the  half  of  its  normal  size, 
as  a  result  of  the  extended  inflammation  and  the  consequent  atrophy  of  the  organ.  Thus  the 
disease  is  confirmed,  and  all  possibility  of  saving  any  sight  is  lost.  Suppuration  then  often 
occurs,  which,  sooner  or  later,  sometimes  after  weeks  of  suffering  for  the  patient,  terminates 
when  the  globe  is  reduced  to  a  small  body,  and,  moreover,  the  other  eye  is  disposed  to  dan¬ 
gerous  and  even  fatal  disease  by  pyaemia. 

The  cause  of  this  severe  inflammation  lies  mostly  in  extensive  intra-ocular  hemorrhage, 
which  is  produced  by  the  sudden  removal  of  intra-ocular  pressure.  It  is  most  often  witnessed 
where  the  inflammatory  process  is  continued  to  the  choroid,  or  the  staphyloma  is  accompanied 
by  sclero-choroidal  staphyloma. 

3.  The  object  of  cutting  out  an  elliptical  portion  of  the  cicatrix,  and  uniting  the 
edges  of  the  wound  by  stitches,  is  to  avoid  the  danger  of  evacuating  the  lens  and  vit¬ 
reous  that  accompanies  excision  of  the  staphyloma,  to  render  possible  the  union  of  the 
wound  in  the  shortest  time,  and  to  form  a  firm,  elastic  movable  stump,  which  will 
permit  the  insertion  of  an  artificial  eye,  for  the  improvement  of  the  personal  appear- 

he  operation  should 
Iflways  be  done  during 
anaesthesia.  When  the 
patient  has  been  properly 
placed,  and  the  lids  fixed 
by  an  assistant,  or  a  spring- 
speculum,  four  or  five 
small  curved  needles 
should  be  passed  througli 
the  cicatrix  in  a  row  along 
the  upper  and  lower  bor¬ 
der  of  the  staphyloma  and 
left  there.  When  this  has 
been  done,  a  meridional 
wound,  about  two  lines  I 
long,  is  to  be  made  with  a  I 
knife,  just  in  front  of  the  I 
line  of  insertion  of  the  I 
internal  rectus  muscle.  I 
Starting  from  the  inner  I 
angle  of  this  wound,  vrel 
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cut  out  with  the  scissors  a  small  elliptical  portion  of  the  staphyloma  wall.  It  is 
simpler  to  make  the  lower  flap  at  once  with  the  knife,  by  introducing  it  at  the  ante¬ 
rior  scleral  border,  obliquely  to  the  horizontal  meridian,  and  passing  it  directly 
through  the  staphyloma,  so  that  it  may  come  out  in  the  sclera  at  the  base  of  the  op¬ 
posite  side ;  then  complete  the  section  by  long  cuts.  The  flap  is  then  to  be  seized 
with  the  forceps  and  cut  off  with  the  scissors ;  its  size  must  vary  with  the  extent  of 
the  staphyloma.  It  is  not  at  all  necessary  to  cut  out  the  whole  of  the  ectatic  cica¬ 
trix,  so  as  to  have  the  edges  of  the  wound  in  the  sclera ;  for  the  freshened  edges  of 
the  cicatrix  unite  without  suppuration.  For  perfect  union  to  occur,  the  long  axis 
of  the  flap  must  be  perpendicular  to  the  direction  of  the  needles,  and  the  sides 
be  within  their  points  of  entrance  and  exit.  When  the  flap  has  been  removed  and 
the  lens  evacuated,  the  needles  (which  have  been  previously  armed  with  surgeons’ 
silk)  are  to  be  passed  entirely  through  and  the  silk  tied,  taking  care  to  adjust  the 
edges  of  the  wound  correctly.  The  stitches  should  remain  for  some  weeks,  and, 
if  they  do  not  fall  out  spontaneously,  are  to  be  removed  after  adhesion  of  the 
wound. 

It  is  claimed  as  a  great  advantage  of  this  operation  that  the  size  of  the  stump  can  be  regu¬ 
lated,  a  point  that  is  very  important  when  an  artificial  eye  is  to  be  used.  It  is  also  said  that 
suppuration  more  rarely  results  from  it  than  from  excision  of  the  entire  staphyloma.  The 
greatest  advantage,  however,  is,  that  the  patient  is  spared  from  wearing  the  pressure  bandage 
so  long.  Attempting  to  save  the  lens  is  dangerous  ( Critchett) ,  even  if  it  is  possible. 

Added  to  this  the  insertion  of  the  needles  through  the  ciliary  body,  and  the  long  continuance 
of  the  threads  in  the  ball,  are  not  without  danger.  In  consequence  of  this,  severe  inflamma¬ 
tion  of  the  deeper  parts,  and  even  sympathetic  of  the  other  eye,  have  been  observed.  It  has  been 
recently  recommended  to  place  the  stitches  through  the  conjunctiva. 

For  this  purpose  a  fine  needle  is  entered  two  to  three  lines 
beyond  the  base  of  the  staphyloma  and  a  little  to  the  inside 
of  the  vertical  meridian,  and  carried  somewhat  obliquely 
under  the  conjunctiva  towards  the  nose,  and  brought  out  ver¬ 
tically  above  the  inner  border  of  the  base  of  the  staphyloma ; 
then  the  same  needle  and  thread  are  so  carried  under  the 
staphyloma  through  the  conjunctiva  that  the  entrance  of  the 
needle  is  directly  under  the  inner  border  of  the  staphyloma 
and  its  point  of  emergence  is  nearly  in  the  vertical  meridian. 

A  second  needle  is  then  carried  in  a  similar  manner  outward 
from  the  vertical  meridian  through  the  conjunctiva  above 
and  below  the  staphyloma.  The  effort  is  made  to  includtT^i 
as  much  as  is  possible  of  the  conjunctiva  and  the  episqierai-^ 
tissue,  at  the  same  time  to  push  the  conjunctiva  as  liU^Vs 
possible  over  the  sclera,  and  to  draw  this  well  towaft^the 
center  of  the  palpebral  fissure.  The  threads  ajd0Jen  laid 
back,  the  staphyloma  cut  off,  and  the  ends  threads 

are  tied.  Fig.  25  {Knapp). 


Fig.  25. 
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Of  course  these  methods  are  o^y|fritable  in  nearly  total  cicatricial  staphylomata, 
especially  those  with  thick  ^wgllsor  even  button-like  thickened  vertex  where  a 
restitution  of  vision  is  impos&ym,  and  it  is  only  a  question  of  forming  a  stump  for 
an  artificial  eye.  It  a^sqr^^wers  the  purpose  in  a  combination  of  cicatricial  with 
sclero-choroidal  stanh^$la.  If  in  such  cases  suppuration  occurs  there  is  not  much 
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SECOND  SECTION. 

INFLAMMATION  OF  THE  VITREOUS:  HYALITIS. 

Anatomy. — The  vitreous  humor,  corpus  vitreum ,  is  enumerated  among  the 
mucous  tissues  (Virchow),  or  the  gelatinous  connective  tissues  (Kolliker).  It  is 
perfectly  structureless,  without  vessels  or  nerves.  It  has,  however,  a  number  of 
nuclei  and  cells,  which  are  intimately  connected  with  its  nutrition.  They  lie  mostly 
in  the  peripheral  layers,  while  some  are  situated  on  the  inner  surface  of  the  sur¬ 
rounding  hyaline,  and  hence  are  sometimes  regarded  as  epithelium  ( C Bitter). 
Occasionally  we  meet  single  filaments,  or  whole  bundles  of  them,  of  the  character 
of  connective  tissue:  they  are  regarded  as  the  remains  of  foetal  vessels  (Henle). 
Nutrition  is  carried  on  through  the  vessels  of  the  retina  and  uvea. 

There  appears  to  be  some  trace  of  organization  in  the  vitreous.  In  preparations 
properly  made  there  is  found  quite  a  firm  cortex  and  a  nucleus.  In  the  former, 
concentric  layers  of  varying  thickness  are  found,  which,  beginning  at  the  ora  ser- 
rata,  surround  the  nucleus  like  a  kind  of  open  cup.  In  the  latter,  there  runs  from 
before  backwards  a  fissure  having  branches,  which  represents  the  rudiment  of  the  canal 
of  Cloquet  (Stilling).  Where  the  vitreous  has  been  hardened  by  certain  reagents, 
the  onion-like  layers  of  the  cortex  are  very  distinct  (Hannover),  and  instead  of  the 
fissure  we  find  a  radiate  striation  similar  to  that  of  an  orange  (Briicke).  This 
only  shows  that  the  vitreous  may  be  split,  for  there  are  certainly  no  actual  mem¬ 
branes  as  separating  walls  (H.  Muller,  Boneau,  Kolliker,  Iwanoff). 

In  foetal  life  the  cells  are  very  richly  strewn  through  the  vitreous.  They  then  appear  at 
quite  regular  distances  through  the  entire  corpus  vitreum  (Virchow).  After  birth  they 
diminish  greatly,  and  with  advancing  age  become  very  rare  in  the  interior  of  tte  body.  They 
are  sometimes  oval,  flat  nuclei,  sometimes  round  or  oval,  finely-granular,  nu<^?fc»d  cells  of  the 
character  of  mucous  globules  (cytoid),  sometimes  of  larger  multinuclea£^jbells  with  more 
distinct  envelopes  (Henle).  They  are  mostly  found  near  the  ora  sefTa^JfeGhind  the  lens,  and 
in  front  of  the  optic  nerve  entrance  (Blebs).  The  existence  of  spinfiiV-shaped  and  stellated 
cells,  with  offshoots,  and  occasionally  arranged  in  groups  ( Viywn),  C.  0.  Weber),  is  still 
doubted  by  many.  The  same  is  true  of  the  physaliphores^^^e^und  cells  with  or  without 
offshoots,  which  have  in  their  interior,  or  on  their  outer  wall/s^pv,  round,  translucent  vesicles, 
and  which  are  said  to  participate  in  the  formation  of  mteu^fivanoff). 

About  the  existence  of  a  filamentary  framework  irn^V  foetal  vitreous  (Bowman,  Iwanoff ), 
also,  there  is  no  certainty.  But  the  existence  of  numerous  branches  of  the  hyaloid  artery 
renders  its  existence,  at  least  in  the  earlier  periodsV^  foetal  life,  very  probable.  Cases  of  in¬ 
complete  development  in  the  eye  also  favor  thkJiuXmsition.  Thus,  in  coloboma  of  the  sclera 
there  was  found  a  tendinous  process  stau^Kzrom  the  vicinity  of  the  ciliary  processes,  and 
attached  to  the  dislocated  lens  (Arnold).  ^"KKanother  case  of  the  kind,  the  fissure  of  the  vitre¬ 
ous  was  filled  with  an  extensive  tenfcnopSf  vascular  comb,  which  started  with  a  broad  base 
from  the  lower  border  of  the  optic  papilla,  gradually  dwindled  away,  was  attached  to  the  an- 
j  terior  border  of  the  scleral  staptt^M^a,  but  from  here  spread  out  like  a  fan  and  surrounded  the 
posterior  surface  of  the  crystal^^like  a  cup.  In  a  third,  in  the  living  subject,  and  afterwards 
on  the  cadaver,  was  obser^Q^  round  string,  one  line  long,  which,  from  the  entrance  of  the 
vessels  of  the  optic  dis€?'pi*qjected  into  the  vitreous,  and  in  it  divided  up  brush-like  into  a  thick 
cloudy  opacity.  .  V 

The  central  trimfe^f  the  vessels  of  the  vitreous  does  not  disappear  till  the  end  of  the  foetal 
bfe.  In  the  norse,  however,  its  string-like  tendinous  remains  continue  visible  long 

after  birth  (BQfuller).  In  the  human  being,  also,  the  rudiments  have  been  seen  ophthalmo- 
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scopically,  and  on  the  cadaver,  either  simply  as  a  short  tendinous  offshoot  (Meissner),  or  as  a 
tendinous  band  stretching  from  the  papilla  to  the  posterior  wall  of  the  lens,  and  here  expanding 
to  a  flat  opacity  (Toussaint,  Liebreich ,  Samisch,  Mooren,  Stor). 

Occasionally  near  such  remains  of  the  hyaloid  artery  we  find  very  peculiar,  half -transparent, 
dark-green  shaded,  grayish  prominences  in  the  fundus,  the  nature  of  which  is  not  as  yet  suffi¬ 
ciently  explained.  Perhaps  they  are  the  remains  of  the  foetal  connective  tissue  structure. 
They  lie  chiefly  around  the  optic  nerve  (0.  Becker),  or  in  the  direction  of  the  embryonal  palpe¬ 
bral  fissure.  They  seem  to  be  covered  by  the  retina,  at  least  some  retinal  vessels  run  over  these 
bodies,  which  seem  bent  and  distorted  in  the  folds  of  the  surface.  The  hyaloid  artery  has 

once  been  observed  on  the  living  subject 
filled  with  blood  ( Zehender ).  This  case 
recalls  another,  in  which  there  was  a  thin, 
vessel-like,  sharply-demarcated  column 
of  blood,  which  ran  from  the  optic  pa- 

_  ___  __  .  .  pilla  toward  the  center  of  the  posterior 

1  capsule,  and  here  expanded  into  a  small 

disk-like  extravasation.  There  were  no 
walls  to  be  found,  however,  in  this  blood 
column,  and  hence  it  was  explained  as  an 
injection  of  Cloquet’s  canal,  such  as 
often  really  occurs  in  post-mortem  in¬ 
jections  made  for  anatomical  purposes. 
Very  recently  actual  grounds  for  a  be¬ 
lief  in  the  patency  of  the  canal  have  been 
adduced  (Stilling),  and  in  one  case  it  was 
recognized  ophthalmoscopically  on  both 
sides,  with  the  light  entering  in  in  a  cer¬ 
tain  way  as  a  transparent  cord,  but  with 
other  illuminations,  as  a  dark  one. 

( Wecker. ) 

The  gelatinous  substance,  the  so- 
called  vitrina ,  is  surrounded  posteriorly  by  the  limiting  membrane  of  the  retina,  an¬ 
teriorly  by  the  posterior  layer  of  the  zonula  and  capsule  of  the  lens.  There  is  no  real 
hyaloid  membrane.  Where  such  a  membrane  has  been  sms^D^d  to  be  found  it  was 
actually  the  separated  internal  boundary  membrane  of  ^J^fetina  (Henle,  Iwanoff). 

The  vitreous  humor  is  closely  connected  to  this  kQfcr.  Therefore  when  the  eye 
examined  is  not  very  fresh,  the  limiting  membru/flvte  very  apt  to  be  removed  with 
the  vitreous.  The  scales  which  have  been  obsorStelon  the  outer  surface  of  the  sup¬ 
posed  hyaloid  membrane,  which  by  ma/yju5ye  been  thought  to  be  epithelium 
{Hannover,  Finkbeiner),  are  probably  no^hin^inore  than  remains  of  the  torn-off  ends 
of  the  radiate  fibers  ( Henle ,  Iwanoff.) 

The  zonula  begins  just  beyond  ora  serrata,  somewhat  in  front  of  the  equator, 
as  a  layer  of  very  fine  filaments  nmSmg  in  a  meridional  direction,  some  of  which  may 
be  followed  into  the  vitreoi  me),  and  throughout  their  course  are  united  into 
a  plate  by  a  homogeneous/Cment.  This  plate  is  intimately  united  to  the  ciliary 
region  of  the  retina  anfithe tapetum,  as  well  as  to  the  hyaloid  of  the  ciliary  pro¬ 
cesses.  At  the  ciliaw  body  it  divides  into  two  folds,  of  which  the  posterior  goes 
to  the  posterior,  anterior  chiefly  to  the  anterior  half  of  the  capsule  and  unites 

with  it.  Thysyk^fcween  the  two  folds  of  the  zonula  and  the  margin  of  the  capsule 
is  formed  ri^^3hal  of  Petit,  which,  however,  like  the  serous  cavities,  is  closed  dur¬ 
ing  life,  inasmuch  as  the  two  folds  of  zonula  appear  to  rest  on  each  other  (Henle). 

Tft^zhnula  filaments  are  at  first  wavy  or  looped,  and  have  the  characteristics  of  connective 
or  ^feastm tissue.  In  the  anterior  fold,  however,  they  soon  change  their  appearance.  For  here 
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stiff,  smooth,  transparent,  sharp-edged,  very  elastic  filaments  appear,  replacing  them  to  a  great 
extent ;  this  gives  to  the  zonula  a  very  peculiar  histological  character.  These  filaments  are 
arranged  in  tufts  which,  as  the  filaments  separate  brush-like,  spread  out  toward  the  wall  of  the 
capsule  and  adhere  to  it  by  their  flat  surfaces.  The  greater  part  of  these  filaments  meet  on 
the  margin  of  the  anterior  capsule,  a  smaller  part  on  the  periphery  of  the  posterior.  Hence  a 
section  made  vertically  and  in  a  meridional  direction  through  the  zonula  always  gives  a  fan¬ 
shaped  figure,  whose  concave  central  border  is  formed  of  the  anterior  and  posterior  capsule. 
Hence  the  zigzag  line,  which  is  described  as  a  boundary  of  the  ciliary  processes,  and  which 
winds  about  from  the  anterior  to  the  posterior  capsule,  is  only  the  anterior  border  of  the  fan¬ 
like  zonula  attachment  ( Henle ,  Heiberg,  Ed.  Jaeger).  The  existence  of  obliquely-striated  mus¬ 
cular  filaments  ( Finkbeiner ,  Heiberg)  in  the  zonula  is  at  least  doubtful. 

Senile  Changes. — Senile  involution  shows  itself  in  the  vitreous  by  a  slight  milky  cloudi¬ 
ness  which  is  particularly  seen  in  the  anterior  external  parts,  and  is  caused,  by  a  delicate  pre¬ 
cipitate  of  an  albuminous,  finely  molecular,  dirty-yellowish  mass  containing  fat  globules.  The 
occurrence  of  the  latter  is  accounted  for  by  the  fatty  degeneration  of  the  cells  of  the  vitreous 
(Wedl). 

This  senile  process  of  fatty  degeneration  not  unfrequently  leads  to  complete  lique¬ 
faction  of  the  vitreous  humor  (synchysis).  This  always  begins  from  the  posterior 
portion,  but  gradually  spreads  out  on  all  sides,  without  leaving  any  distinct  bound¬ 
ary  between  the  vitreous  that  has  become  fluid  and  that  which,  although  normal  in 
consistence,  still  contains  cells  undergoing  fatty  degeneration  ( Iwanoff ). 

It  is  said  that  senile  involution  occasionally  manifests  itself  in  the  zonula  by  loss  of  the  fila¬ 
mentary  appearance,  and  the  elasticity  is  so  much  diminished  that  spontaneous  rupture  and 
consecutive  loosening  of  the  lens  from  its  attachments  is  favored  ( H.  Muller).  Deposits 
of  coloid,  and  sometimes  chalky,  masses  also  occur,  but  appear  to  be  rather  changes  of  the 
tissues  on  which  they  are  situated. 

Nosology, — The  fundamental  or  anatomical  character  of  liyalitis  may  be  said  to 
be  the  profuse  exit  of  white  blood  corpuscles  from  the  vessels  of  the  surrounding 
parts  (C.  Bitter ,  Iwanoff, ’  Blix),  their  proliferation,  and  probably  also  of  the  cells  of 
the  vitreous  humor  itself. 

Altogether,  proliferation  of  the  vitreous  cells  seems  to  be  a  frequent  occurrence ;  at  least 
there  is  every  reason  to  refer  the  very  frequent  movable  and  many  fixed  scofafts^a  (see  this)  to 
development  and  increase  of  the  elements  in  question.  Usually,  howeve^NJfe  processes  caus¬ 
ing  scotomata  are  not  included  under  hyalitis,  as  they  do  not  result  rnw  decided  objective 
changes  of  the  vitreous,  and  also  escape  positive  observation ;  for  di^n^sis  of  inflammation  of 
the  vitreous,  as  well  as  of  keratitis,  there  must  be  some  perceni/Cyproduct,  such  as  a  new 
formation. 

Hyalitis  is  frequently  partial,  and  then,  if  not  c^osjcNby  injury,  is  confined  to  a 
peripheral  part  of  the  vitreous.  Just  as  often, {however,  the  whole  vitreous  is  in¬ 
flamed.  The  parts  bordering  on  the  ciliary  p^eesses  and  retina,  as  well  as  those 
organically  united  with  the  optic  nerve  en1j0jice,  usually  show  their  predisposition 
by  rich  products  of  inflammation.  WteW  the  anterior  part  of  the  vitreous  is 
affected,  the  zonula  usually  sympatlA^C^ifost ;  it  appears  covered  and  infiltrated 
with  the  same  neoplastic  element^,  rfTyfci  the  vascular  parts  covering  the  ciliary  pro¬ 
cesses.  These  proliferate  into  tl(ej^treous. 

The  character  of  the  l^y^Jhis  varies  much,  according  to  circumstances.  Fre¬ 
quently  the  inflammation  ^Suppurative ;  exceptionally  it  appears  to  be  excretion 
of  tubercle.  Most  freqrffc^tiy,  however,  the  tendency  is  to  hypertrophy ;  the  new 
elements  are  not  oi^ftN^oliferations,  but  higher  formations,  or  have,  under  the  in¬ 
fluence  of  neighboring* parts,  changed  to  connective  tissue. 

In  the  purul^ESmjl  rare  tuberculous  forms  of  hyalitis  the  entire  vitreous  is  engaged,  and 
the  new  form^ionis  very  extensive.  But  circumscribed  abscesses,  especially  around  foreign 
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bodies,  do  occur.  ( Graefe ,  Bonders ,  Ruete. )  The  products  are  pus  cells  mixed  with  fatty  de¬ 
tritus  and  a  variable  quantity  of  fatty  or  necrosed  cells.  At  the  same  time  appear  groups  of 
cells  of  higher  formation,  and  bundles  of  neoplastic  connective  tissue.  These  products  press 
so  close  together  in  some  places  that  the  vitreous  between  them  totally  disappears,  and  the 
whole  assumes  a  caseous  appearance.  Frequently,  at  the  periphery  of  the  vitreous,  they  form 
large  plates,  which  partially  or  entirely  cover  the  posterior  surface  of  the  ciliary  processes  and 
the  lens,  as  well  as  the  inner  wall  of  the  retina,  but  toward  the  center  lose  themselves  in  a 
mixture  of  knobs  and  furrows,  which  project  into  the  pus-infiltrated  cells  of  the  vitreous,  or 
rather  are  surrounded  by  the  fluid  remains  of  the  latter  and  loose  flakes  of  pus. 

The  hypertrophic  form  of  hyalitis  is  often  partial,  and  as  a  rule  less  productive.  As  an  im¬ 
mediate  product  of  this,  are  often  found  at  the  commencement  only  sparsely-scattered  groups 
of  round  or  polygonal  cells,  enveloped  in  a  fine  molecular  detritus  and  fatty  granular  masses, 
which  give  the  vitreous  a  fine  granular  or  indistinctly  striated  appearance,  and  cause  it  to  seem 
opaque  to  the  naked  eye.  But  more  frequently  in  the  vitreous,  which  is  clouded  by  inflamma¬ 
tion,  besides  incubation  foci  of  new  cells,  we  meet  products  in  which  may  be  observed  the  most 
varied  transformation  of  small  nucleolar  bodies  of  simple  or  multinucleated,  round,  polygonal, 
granular  cells  into  other  cells,  which  have  already  gone  on  to  higher  development.  Thus,  groups 
of  cells  appear  in  which  individual  elements  have  grown  to  stellated  figures  by  addition  of  nu¬ 
merous  processes.  But  these  cells  then  generally  have  the  character  of  true  connective-tissue 
corpuscles,  and  surround  with  their  net-like  offshoots  bundles  of  wavy  fibers. 

The  connective  tissue  thus  formed  sometimes  serves  only  as  a  scaffolding  or  envelope  for 
cells  of  the  most  varied  shape,  and  forms,  in  conjunction  with  the  latter,  papillary  outgrowths 
of  oval  or  elongated  nodulated  forms,  which  branch  with  one  another,  and  when  magnified  ap¬ 
pear  as  projecting  points  or  network  in  the  cloudy  vitreous.  ( C 0.  Weber ,  Wedl.)  At  other 
points  the  neoplastic  connective  tissue  presents  itself  as  irregular  rays  of  wavy  bundles  of 
fibers.  Most  frequently,  however,  the  elements  approach  more  nearly,  and  so  form  knotty  or 
membranous  laminae,  which  occasionally  project  into  the  vitreous,  sometimes  mingle  and  form 
network,  again  sharply  bound  the  vitreous  on  one  side  or  the  other,  and  finally  sometimes  en¬ 
velop  foreign  bodies  as  in  a  capsule. 

In  most  cases  the  newly-formed  connective  tissue  is  traversed  by  more  or  less  numerous 
vessels,  whose  branches  anastomose  with  those  of  the  surrounding  vascular  parts,  as  the  ciliary 
processes,  retina,  or  optic  papilla.  Sometimes  the  starting-point  of  these  may  be  recognized  as 
a  knotty  or  bud-like  outgrowth,  which,  proceeding  from  the  vessels  of  the  organ  in  question, 
grows  into  the  vitreous,  and  here  projects  further  and  further  by  addition  of  neoplastic 
cells.  ((7.  0.  Weber,  Wedl ,  Czerny .)  ^ 


The  entire  development  of  the  connective  tissue  is  intimatejifc related  to  that  of  the  sur¬ 
rounding  organs.  One  part  of  it  has  usually  the  appeai^0^of  being  connected  with  the 
stroma  of  the  neighboring  tissue,  just  as  if  the  connectuS^fesue  was  growing  from  without 
into  the  vitreous.  The  neoplasia  in  the  anterior  partJ^mLJhe  vitreous  often  show  this  origin 
by  the  pigmentation  of  their  cells. 

The  products  of  the  inflammation  do^orSlways,  however,  attain  a  higher  grade 
of  development.  Frequently,  after  ad^a^ing  to  a  certain  point,  they  retrograde, 
decompose  into  soluble  substances  aipLare  absorbed,  or  by  regressive  metamorphosis 
become  stationary. 

Thus  not  unfrequently  we  fin^^fells,  or  groups  of  cells,  which  evince  the  commencement  of 
their  decay  by  containing  f j^gmjjules.  Often  these  groups  have  decomposed  and  present  only 
irregular  masses,  in  which  detritus  with  more  or  less  pigment  forms  the  chief  constitu¬ 
ent.  Elsewhere  we  ijiq^ingle  cells  or  groups,  which  by  the  addition  of  a  thick  mass,  not 
liable  to  chemical  actm^nave  been  transformed  to  a  fatty-looking,  clearly-layered  and  radia¬ 
ted  solid  body,  wtej^ii  polarized  light  shows  a  bright  cross  in  a  dark  field.  At  the  same  time 
nests  of  chol^M&rae  crystals,  groups  of  pigment  granules,  and  formations  of  carbonate  of 
lime  often  ap^^;  the  latter  are  arranged  like  a  wreath,  and  form  loops  which  intertwine  to 
make  net^fok  figures.  The  products  of  regressive  metamorphosis  lie  mostly  in  a  finely-mole- 
cular  d4^iyV^reous>  which  often  contains  fat  granules. 

JY  ie  cases  lines  of  cells  crossing  each  other  at  acute  angles  point  to  the  loss  of  a  filament- 
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ary  structure.  As  a  rule,  however,  perfect  connective-tissue  elements  long  retain  their  original 
shape,  even  to  the  last  stages  of  the  retrogression  of  cells.  They  then  usually  become  denser 
by  shrinking.  Sometimes  they  even  become  chalky  or  bony. 

A  mixture  of  variable  amounts  of  extravasated  blood,  either  fresh  or  affected  by  pigment 
metamorphosis,  often  occurs.  To  this  is  frequently  due  a  great  part  of  the  accumulations  of 
pigment  found  among  the  results  of  hyalitis. 


Causes. — Hyalitis  almost  always  depends  on  inflammation  of  tlie  vascular  parts 
surrounding  the  vitreous.  This  is  true,  with  certain  limitations,  even  of  the  devel¬ 
opments  causing  scotomata,  but  still  more  so  of  hyalitis  in  the  strict  sense.  But  the 
vitreous  participates  more  especially  in  the  suddenly  commencing  and  actively 
progressing  affections,  that  is,  in  the  suppurative  forms  of  choroiditis,  irido-cyclitis, 
retinitis,  where  it  produces  more  or  less  pus,  according  to  the  character  of  the 
affection.  Still,  less  intense  and  even  slow  chronic  inflammations  of  the  above- 
named  organs  often  cause  sympathetic  affection  of  the  vitreous ;  certain  forms  of 
these,  as  glaucoma,  chronic  irido-choroiditis,  and  neuro-retinitis  rarely  run  their 
course  without  affections  of  the  vitreous ;  hence  cloudiness  of  the  latter  is  mentioned 
among  their  symptoms.  The  results  of  hyalitis  in  cases  of  the  latter  kind  are  gen¬ 
erally  connective-tissue,  fatty,  or  calcareous  new  formations. 

Traumatic  causes  have  little  effect  on  the  vitreous,  and  when  hyalitis  develops  as 
a  result  of  injury,  it  is  not  generally  as  a  direct  effect,  the  immediate  cause  being 
inflammation  of  the  surrounding  vascular  organs ;  the  vitreous  participates  only 
after  there  is  inflammation  in  the  latter,  and  the  hyalitis  is  influenced  by  them  in 


the  most  decided  manner. 

However,  the  dependence  of  hyalitis  on  inflammation  of  the  neighboring  organs 
is  not  absolute.  Prolapse  of  the  vitreous,  as  it  occurs  after  some  operations,  e.  g., 
extraction  of  cataract,  readily  causes  diffuse  and  membranous  opacities  without 
symptoms  of  inflammation  necessarily  occurring  in  the  retina  and  uvea.  But  the 
possibility  of  an  independent  primary  occurrence  of  hyalitis  is  most  clearly  shown 
when  foreign  bodies,  entozoa,  pieces  of  lens,  extravasations  of  blood,  etc.,  are  driven 
deep  into  the  vitreous.  For  not  unfrequently  these  are  rapidly  in  pus  or 

in  membranous  new  formations,  which  are  not  united  to  the  surrq^&mg  organs  in 
any  perceptible  manner ;  in  some  cases  these  foreign  bodies  M^even  incapsulated, 
without  perceptible  injury  to  the  functional  power  of  th^ykscular  envelopes  of 
the  vitreous  {Kittle,  SoeTberg  Wells).  In  depression  of  ra&wictous  lenses,  it  is  just 
this  incapsulation,  without  participation  of  the  retin^la^ choroid,  that  secures  the 
success  of  the  operation.  ^  ^ 


Foreign  bodies,  especially  bits  of  steel,  and  pieced©!  gun-caps,  which  enter  the  cavity  of 
tte  globe,  exceptionally  pass  through  the  posterid^frall  of  the  globe,  and  then  adhere  to  the 
orbital  tissue,  become  buried  in  a  muscle,  andJQta  {Berlin,  Stavenhageri) .  Sometimes  they 
remain  for  some  time  in  the  posterior  zEre  then  recognized  by  the  ophthalmoscope 

[Jacobi).  In  by  far  the  greater  number  o#CSj^es,  however,  they  do  not  go  beyond  the  choroid 
and  retina,  and  are  thrown  back,  leaVfng JHassure  about  as  broad  as  a  hair,  and  then  fall  down 
to  the  bottom  of  the  eye.  Foreign  bodies  are  therefore  usually  found  at  the  lowest  part  of  the 
fundus  oculi,  and  generally  a littiefrf ront  of  the  equator  of  the  globe,  since  the  plane  of  vision 
is  usually  directed  a  little  dowHrtrafcc^  and  when  the  eye  is  in  this  position  the  deepest  portion 
18  most  apt  to  be  entered  foreign  body.  Under  such  circumstances  extravasations 

°f  blood  soon  occur,  ru^m^firom  the  wound  of  the  retina  and  choroid  into  the  vitreous  in  all 
directions,  but  especiali^iong  the  wound. 

Suppurative  choj^nditis  with  dense  opacity  of  the  vitreous  usually  follows  in  a  short  time. 
Iu  other  cases  tN^\e^Dtion  is  less  severe,  the  retina  and  choroid  undergo  comparatively  little 
change,  excep^i  rne  vicinity  of  the  wound,  and  cloudy  opacities  are  quickly  formed  around 


138 


FOREIGN  BODIES  IN  VITREOUS. 


the  foreign  body,  which  soon  become  dense,  and  which  assume  a  laminated  fibrous  appearance 
at  their  edges.  Sometimes  even  the  course  of  the  body  may  be  recognized  by  an  opaque  line. 
A  foreign  body  thus  enveloped  can,  of  course,  be  no  longer  seen ;  but  its  presence  may  fre¬ 
quently  be  detected  by  an  interruption  in  the  upper  portion  of  the  visual  field,  which,  sub¬ 
sequently,  when  the  choroiditis  has  made  considerable  advance,  passes  more  and  more  into  a 
general  cloudiness  of  vision  {Berlin). 

Extravasations  of  blood  in  the  vitreous  are  comparatively  rarely  seen.  They  sometimes 
originate  from  neoplastic  vessels  in  the  vitreous,  and  are  then  usually  associated  with  extensive 
degeneration  of  the  interior  of  the  eye.  In  other  cases  they  originate  from  the  retinal,  or  even 
the  choroidal,  vessels.  The  cause  is  then  usually  traumatic,  as  a  direct  blow  on  the  eye  or  a 
concussion  propagated  through  the  skull.  Still  spontaneous  ruptures  occasionally  occur,  and 
in  some  cases  even  a  periodical  recurrence  of  them  has  been  observed.  There  is  no  doubt  that 
disease  of  the  vessels  has  something  to  do  with  this ;  occasionally  simultaneous  apoplectic  at¬ 
tacks  {Rothmund),  or  the  precedence  of  frequent  epistaxis  ( Qraefe ),  seem  directly  to  indicate 
this  fact. 

The  hemorrhages  announce  themselves  by  total  or  partial  darkening  of  the  visual  field,  which 
either  occurs  suddenly  or  develops  gradually,  extends  and  even  changes  its  locality,  according 
as  the  blood  from  the  first  runs  into  the  pupillary  region  of  the  vitreous,  or  only  gradually 
presses  into  it,  and,  with  progressive  resorption  of  the  vitreous,  occupies  more  space.  The 
splitting  or  breaking  up  of  the  vitreous  caused  by  the  hemorrhage,  or  perhaps  even  by  the  pre¬ 
cedent  injury,  favors  the  movement  of  its  parts.  Hence  it  happens  that  the  red  glimmering 
shadows  depending  on  the  extravasation  are  often  caused  to  vibrate  irregularly  by  rapid  move¬ 
ments  of  the  eye,  and,  as  it  were,  to  roll  around  in  the  visual  field.  If  the  blood  has  sunk  down, 
the  shadows  only  appear  on  such  motions,  and  disappear  again  when  the  eye  becomes  quiet,  or 
they  are  only  seen  when  the  eye  is  in  certain  positions.  With  the  ophthalmoscope,  or  by 
oblique  light,  the  extravasations  are  easily  seen. 

They  often  disappear  entirely  in  the  course  of  a  few  weeks,  after  first  breaking  up  into  small 
heaps  and  points.  More  frequently,  however,  they  leave  behind  more  or  less  strongly  pig¬ 
mented,  variously-shaped  connective-tissue  opacities  in  the  vitreous ;  not  unfrequently  the  in¬ 
flammation  produced  by  the  injury,  or  the  hemorrhagic  breaking  up  of  the  vitreous,  leads  to  its 
tendinous  degeneration  and  to  retinal  detachment,  or  it  becomes  suppurative  and  destroys  the 
eyeball,  as  a  purulent  panophthalmitis.  Independent  of  severe  and  extensive  injuries  of  the 
eye,  such  results  are  particularly  to  be  feared  in  repeated  effusions  {Forster),  as  well  as  where 
choroidal  vessels  are  the  source,  and  the  retina  was  originally  tqr\  by  the  injury,  or  by  the 
blood  collecting  behind  it.  Still,  even  in  such  cases,  at  least  a  i&mtr^  cure  is  not  impossible 

( Oraefe ,  Becker).  Jo 

Symptoms. — In  order  to  see  the  changes  causo^Q^  hyalitis,  the  dioptric  media 
must  be  transparent.  But  their  transparency  i^@tpiently  lost  early  in  the  disease. 
For  where  hyalitis  begins  with  extensive  nr^Mffcs,  the  view  of  the  interior  of  the 
eye  is  usually  hindered,  as  in  suppurative  jonns,  by  purulent  infiltration  of  the 
cornea,  hypopion,  posterior  synechia^foid  the  results  of  capsulitis;  but  in  the 
chronic  form,  by  deposits  on  the  capGle,  closure  of  the  pupil,  or  by  cloudiness  of 
the  lens.  As  a  whole,  the  type  oJ0jyalitis  is  rarely  perfect;  symptoms  almost  al¬ 
ways  co-exist  which  belong  toJAe^ccompanying  or  developing  choroiditis,  cyclitis, 
or  nemo-retinitis.  Wp 

Apart  from  this,  hy^Jiffi^liows  itself  objectively,  by  diffuse  opacities  within  the 
vitreous,  which,  for  tlV^ii^  extent  and  thickness,  depend  much  on  the  character  of 
the  process.  ♦  Cq 

1.  The  commeiSement  and  lowest  grade  of  hyalitis  are  mostly  only  to  be  recog¬ 
nized  by  aid*ofjt$e  ophthalmoscope,  especially  where  the  pupil  is  contracted,  and  the 
new  forn^ftMfe  reflect  too  little  light  to  change  the  normal  blackness  of  the  pupil* 
Viewed  through  the  ophthalmoscope,  the  inflamed  parts  of  the  vitreous  appear  as  a 
diffs^GN^ight  mist,  which  spreads  out  behind  the  pupil.  Then  the  vessels  of  the 
re&najroptic  nerve  entrance,  etc.,  seem  to  be  quite  blurred.  When  the  light  reflected 
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from  the  mirror  falls  at  certain  angles,  the  mist  appears  distinctly,  and  here  and 
there  concentrates  to  thick  points,  blurred  spots,  striae,  etc. 

2.  If  the  process  is  further  advanced,  the  opacity  is,  of  course,  more  marked,  and 
even  with  the  naked  eye,  figured  connective-tissue  formations,  with  their  mixture 
of  pigment  and  cholesterine,  may  often  be  seen.  These  frequently  only  glisten  in¬ 
distinctly  out  of  the  diffused  opacity ;  in  other  cases,  their  detail  is  especially  with 
the  ophthalmoscope,  easily  to  be  recognized,  as  they  project  beyond  the  cloudy  parts 
of  the  vitreous.  Thus  we  find,  especially  in  the  peripheral  part  of  the  vitreous,  at 
its  anterior  zone,  yellowish  or  whitish  points,  irregular  spots,  variously  intertwined 
filaments  and  networks,  in  a  delicate,  cloudy  opacity.  In  other  cases,  with  or  with¬ 
out  these  appearances,  lines  crossing  each  other  are  often  seen  through  the  ophthal¬ 
moscope  to  traverse  the  vitreous  in  all  directions  and  form  trelliswork.  In  some 
cases  even  vessels  are  seen,  which  divide  up  in  the  most  varied  directions  (  Coccius , 
0.  Becker).  All  of  these  entoptic  bodies  are  usually  very  movable,  swinging  freely 
on  rapid  motion  of  the  eye,  or  even  entwined  through  each  other,  and  tliis  occurs 
without  fluidity  of  the  vitreous. 

These  opacities  are  best  seen,  if,  while  examining  by  the  reversed  image,  the  lens  is  held  so 
far  from  the  eye  that  the  cornea  and  iris  are  distinctly  seen  ( Schweigger ),  or  if  the  binocular 
ophthalmoscope  be  used  (Knapp). 


ays  depend  on  hyalitis. 
that  indicate  extensive 


If  a  foreign  body,  as  a  fragment  of  the  lens,  etc. ,  is  driven  into  the  vitreous,  the 
whole  track  of  the  wound  is  often  seen  enveloped  in  a  thick  capsular  envelope, 
from  which  numerous  cloudy  or  striated  crossing  lines  proceed,  hiding  the  foreign 
body. 

3.  Where  the  anterior  dioptric  media  have  maintained  their  transparency,  and 
nothing  prevents  the  perception  of  objective  light,  the  hyalitis  becomes  subjectively 
apparent  through  a  more  or  less  thick  mist,  which  covers  the  visual  field,  and  also 
through  the  shadows,  which  correspond  to  the  new  formations  in  size,  form,  and 
position,  and  are  only  distinguished  from  scotoma  proper  (see  scotoma)  by  the 
absence  of  the  characteristic  details. 

Results. — The  products  of  hyalitis  are,  in  general,  the  less  chKSgesrble  the  more 
highly  organized  they  are. 

Polar  cataract  is  not  always  of  inflammatory  origin ;  it  does  nqfcxNvay 
Although  it  chiefly  occurs  in  company  with  other  changes  in 

proliferation,  still  it  occurs  quite  often  in  eyes  in  which  naifctikjhie  state  of  the  parts  nor  the 
history  indicates  an  inflammatory  origin.  It  may  then  be^oygehital.  This  is  the  more  prob¬ 
able,  as  it  is  apt  to  occur  with  various  anomalies  of  development  in  the  eyeball :  with  great 
elongation  or  spherical  shape  of  the  globe,  pigmentati^^f  the  retina,  coloboma  oculi,  mikroph- 
thalmos,  etc. ,  and  is  usually  binocular.  Moreovearthi  favor  of  this  view  is  the  fact  that  it  is 
often  accompanied  by  nystagmus,  which  alm/rihjSfxclusively  proceeds  from  disturbance  of 
vision  in  very  early  life.  It  is  possible  tha^xSiAnmediate  cause  may  be  an  incomplete  dis¬ 
appearance  of  the  arteria  hyaloidea  andS^ymanches  to  the  posterior  wall  of  the  crystalline 
(Ammon).  Sometimes  there  is  marked  (^mentation  in  its  tissue ;  exceptionally,  vessels  still 
filled  with  blood  are  found  in  it  In  one  case  in  a  goat,  the  arteria  hyaloidea  could 

even  be  traced  from  the  papilla^  torthe  polar  cataract  (H.  Muller ). 

Late  in  life  polar  cataract  ea^J^^auses  total  cataract.  Its  removal  by  operation  is  difficult, 
and  is  dangerous  so  long  as  i^Ajens  is  transparent. 

1.  Diffuse  opa  w  bf  the  vitreous  are,  at  the  commencement  at  least, 
very  changeable.  *  'Diey  develop  rapidly,  and  in  a  short  time  extend  over  the 
entire  vitreoua>«£fraippear  just  as  quickly,  again  to  reappear,  and  so  on.  If  the 
ihflammatiojL  oMhe  vascular  envelope  (which  serves  as  the  developing  membrane 
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of  the  vitreous)  ceases,  and  the  nutritive  condition  of  the  internal  parts  of  the  eye 
takes  a  permanently  favorable  turn,  the  corpus  vitreum  frequently  returns  to  its 
normal  state.  But  if  these  attacks  of  inflammation  occur  frequently,  and  particu¬ 
larly  if  the  developing  membrane  (Mutterorgane)  is  decidedly  changed,  the  vitreous 
also  suffers. 

a.  In  some  cases  the  corpus  vitreum  becomes  partly  or  entirely  fluid ;  syncTiysis 
of  the  vitreous  occurs.  Relatively  this  occurs  most  frequently  in  the  ectatic  forms 
of  sclero-choroiditis,  in  highly-developed  posterior  staphyloma,  in  the  disseminated 
variety  of  retino-choroiditis,  and  after  extensive  loss  of  vitreous,  and  it  also  results 
from  breaking  up  of  the  vitreous  in  discision  or  depression  of  cataract. 

Then  the  synchysis  is  sometimes  simple,  the  vitreous  dissolves  into  a  pellucid 
fluid  without  any  firm  constituents ;  sometimes  it  is  flaky,  the  fluid  contains  more  or 
less  degenerated  remains  of  inflammatory  neoplasia,  groups  of  cells,  clumps  of  pig¬ 
ment,  cholesterine  crystals,  single  or  in  groups,  fat  globules,  etc.  Simple  synchysis, 
which  usually  occurs  independently  without  precedent  inflammation,  does  not  show 
itself  by  any  outward  sign,  or  at  most  only  by  waviness  of  the  iris  and  lens.  In 
the  flaky  form  of  synchysis,  on  the  contrary,  the  symptoms  are  very  prominent. 
For  with  perfect  quiet  of  the  eye,  the  above-mentioned  opaque  bodies  sink  to  the 
deepest  part  of  the  fundus,  and  hence  disappear  from  the  visual  field  of  patient 
and  observer.  But  on  rapid  motion  they  start  up,  shoot  off  in  various  directions, 
then  sink  slowly  back. 


Where  there  is  much  cholesterine  in  the  fluid,  the  brightly-glittering  bodies  present  a  beau¬ 
tiful  appearance,  which,  in  some  cases,  may  be  compared  to  the  twinkling  of  sparks  or  shoot¬ 
ing  stars.  If  the  retina  is  healthy  the  phenomena  appear  to  the  patient  also  like  stars 
suddenly  lighting  up,  or  a  shower  of  sparks.  At  the  same  time  cholesterine  groups  are  often 
found  in  the  anterior  chamber.  This  state  is  called  synchysis  scintillans  ( Desmarres ). 

Synchysis  greatly  endangers  the  eye,  as  it  usually  leads  to  cataract  and  often  causes  partial 
or  total  detachment  of  the  lens.  It  renders  cataract  operation  very  dangerous,  especially  ex¬ 
traction  and  depression.  a 

1.  In  other  cases  the  vitreous  humor  thickens  and  sl^ils^up.  Since  it  them's 
drawn  away  from  the  posterior  wall  of  the  eyeball,  iU&Sfetached  from  the  limiting 
membrane  of  the  retina,  where  it  is  not  too  closely  nCfbecl  with  the  membranes  lying 
beneath.  The  vacant  space  thus  occurring  is  fiS^Jip  by  a  serous  product  contain¬ 
ing  fibrin,  but  only  rarely  mixed  with  youna^d®!/ Thus  detachments  of  the  vitreous 
most  frequently  occur  and  are  of  the  greatQtJbxtent  where  large  quantities  of  in¬ 
flammatory  exudation,  going  on  to  a  hi^™^  development,  have  been  deposited  in  the 
vitreous  humor,  as  a  result  of  primary  okaecondary  irido-clioroiditis,  however  caused, 
but  especially  where  foreign  bodig^Qf a  depressed  cataractous  lens  are  seeking  to  be¬ 
come  encapsulated  {Ivywioff). 

When  the  shrinkage  cori™pA  in  such  cases,  the  vitreous  recedes  more  and  more 
from  the  membrana  limfca@the  space  filled  with  serum  becomes  larger  and  larger, 
until  finally  the  thickeik^brinous  tissue  of  the  vitreous  is  connected  to  the  optic 
papilla  by  means  af<0^  cicatrix  of  the  retina  and  choroid,  or  the  fibrous  envelope  of 
a  foreign  body,  ttjbme  cases  the  connection  with  the  optic  nerve  entrance  is  broken 
up  under  tbeM^Vrful  traction  of  the  shrinking  neoplasia.  The  degenerated  vitreous 
humor  theiA^omes  a  brawny  mass  of  tissue  lying  upon  the  zonula  and  lens  and 
traversed\b^a  tendon-like  framework. 

H^rtto^ever,  the  vitreous  humor,  in  consequence  of  the  precedent  inflammation,  is 
pa&nlty  or  entirely  adherent  to  the  retina,  and  if  the  vitreous  increases  in  size,  the 
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retina  must  at  last  yield  to  its  traction,  and  a  detachment  of  both  vitreous  and  retina 
result,  or  a  detachment  of  the  entire  retina  alone,  which  constantly  increases,  so  that 
finally  the  retina  is  only  connected  to  the  walls  of  the  globe  at  the  ora  serrata  and 
at  the  entrance  of  the  optic  nerve. 

We  then  find  the  vitreous  more  or  less  enveloped  by  the  retina  thickened  by  inflammation 
and  changed  into  a  truly  tendon-like  mass.  {Fig.  27  a. )  Besides  containing  variously-shaped 
cells  and  nuclei,  there  is  frequently  much  pigment,  while  the  vitreous  is  adherent  to  the  ciliary 
body  by  means  of  flocculent  connective  tissue.  This  tendinous  mass  acquires  a" cup  shape,  and 
thus  forms  as  it  were  a  basis  upon  which  the  ciliary  processes  and  lens  lie.  From  the  center 
of  the  cup  there  runs  backward  a  pedunculated  solid  or  striated  process,  6,  which  adheres  to  the 
.center  of  the  optic  papilla.  The  cup  and  process  are  always  surrounded  by  the  retina,  which  is 
drawn  together  in  such  a  way  as  to  resemble  a  fun¬ 
nel,  c.  Occasionally  this  cup-like  portion  ossifies,  and 
its  edges  come  in  immediate  contact  with  a  bony  cap¬ 
sule,  cZ,  whose  outer  surface  lies  directly  upon  the 
choroid,  and  whose  cavity  is  filled  with  a  fluid,  which 
washes  around  the  funnel-shaped  retina.  This  fluid  is 
apt  to  be  rich  in  protein  materials  and  their  derivatives. 

Ulcerations  of  the  cornea  and  loss  of  the  lens  not 
unfrequently  cause  such  processes  in  the  interior  of  the 
eye.  We  then  find  (see  Fig.  28)  the  vitreous  humor 
surrounded  by  the  funnel-shaped  retina  degenerated 
into  connective  tissue,  a,  and  anteriorly  lying  upon  a 
tendon  like  membrane,  6,  which  covers  the  remains  of 
the  iris,  c,  and  the  ciliary  processes,  and  at  its  center  is 
united  to  a  smooth  cicatrix  which  takes  the  place  of 
the  true  corneal  tissue,  d. 

In  one  case,  the  optic  papilla  was  dragged  forward 
like  a  plug  into  the  posterior  chamber,  while  the  inner  layers  of  the  retina  were  detached  from 
the  outer  about  the  entrance  of  the  optic  nerve  (Iwanoff). 


Fig.  27. 


Fig.  28. 


as  a  result  of  suppurative 


Such  detachments  of  the  vitreous,  caused  by  the 
shrinkage  of  the  vitreous  which  has  iqitflergone  ten¬ 
dinous  degeneration,  and  which  mfcdSJxi  classed  as 
secondary ,  are  to  be  distinguished©^  the  ‘primary. 
In  the  latter  f onn  the  vitreous  hw  is  simply  pushed 
•  away  and  separated  from  %Qfrmiting  membrane  of 
the  retina  by  an  inflammably  ] product  or  serous  trans¬ 
udation  from  the  menfcr^iefe  beneath.  Such  detach¬ 
ments,  at  lehst  in  tJjS$d>eginning,  are  usually  confined 
to  very  narrow  liifcjb,  and  the  tissue  of  the  vitreous 
undergoes  veiw@jttle  change.  At  the  most  it  contains 
a  somewliaUsai^ter  quantity  of  young  cells. 

Tlii^o^dition,  at  times  connected  with  small  de- 
tacha»©fc  of  the  retinal  limiting  membrane,  is  found 
panopj^lalmitis  and  nephritic  retinitis  ( Knapp ,  Berlin , 
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imated.  Indeed  these  primary  detachments  of  the  vitreous  are  usually  found 
where  there  are  large  posterior  staphylomata,  and  in  all  the  varieties  of  sclero- 
choroidal  staphylomata.  They  occur  very  readily  from  great  and  sudden  lessening 
of  the  contents  of  the  globe — for  example,  at  the  extraction  of  cataract  ( Gouvea ), 
and  in  ulcerative  or  traumatic  perforations  of  the  cornea  ( Iwanoff ). 

Such  detachments  of  the  vitreous,  when  no  inflammation  occurs,  especially  in 
posterior  staphyloma,  may  exist  for  a  long  time  without  in  any  way  making  them¬ 
selves  known.  But  when  inflammation  arises,  whether  caused  by  the  fundamental 
disease  or  from  some  subsequent  influence,  adhesions  of  the  vitreous  to  the  surround¬ 
ing  membranes  not  unfrequently  occur,  as  well  as  connective-tissue  degeneration. 

These  changes  by  means  of  the  shrinkage  not  only  greatly  increase  the  detach¬ 
ment  of  the  vitreous,  but  are  also  combined  with  impairment  of  the  functions  of 
the  retina,  and  thus  produce  a  condition  which  can  not  be  distinguished  from  the 
above-described  secondary  detachments  {Iwanoff). 

2.  But  every  connective  tissue  or  new  formation  in  the  vitreous  humor  does 
not  necessarily  lead  to  synchysis  or  detachment.  On  the  contrary,  the  most  differ¬ 
ent  kinds  of  opacities  of  the  vitreous  may  exist  for  years  without  producing  any 
marked  changes. 

Moderately-sized  new  formations  of  connective  tissue  are  most  frequently  found 
as  regularly  or  irregularly  limited  tendinous-looking  spots  lying  superficially  in 
the  center  of  the  posterior  capsule.  They  have  been  improperly  called  polar 
cataract,  or  posterior  polar  cataract,  and  in  case  they  inclose  the  whole  posterior  sur¬ 
face  of  the  lens,  vitreous  or  hyaloid  cataract.  Cases  occur  where  the  anterior  por¬ 
tion  of  the  vitreous  has  completely  degenerated  into  a  connective-tissue  neoplasia, 
and  the  lens  seems  to  lie  in  the  concavity  of  a  membranous  partition  which  com¬ 
pletely  shuts  off  the  posterior  portion  of  the  eye  from  the  anterior. 

Polar  cataract  seems  to  have  been  confounded  by  many  with  posterior  capsular 
cataract.  This  has  occurred  in  consequence  of  the  fact  that  at  times  the  two  forms 
are  combined ;  yet  the  conditions  are  quite  different.  Posterior  capsular  cataract 
is  situated  within  the  cavity  of  the  capsule  itself,  and^fecS  from  proliferation  or 
disintegration  of  elements  which  are  in  the  lens.  CoQpquently,  on  oblique  illu¬ 
mination  a  rough,  often  granular  surface  seems  t^$notrude  into  the  lens,  while 
polar  cataract  has  a  brilliant  smooth  surface,  ^^^li  exactly  fits  on  the  posterior 
part  of  the  lens. 
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Treatment, — This  is  about  the  sanies  that  of  the  original  disease,  the  retinitis 
or  choroiditis.  We  need  only  say  that  ©recent  inflammatory  diffuse  opacities  of  the 
vitreous,  which  are  not  accompain@nts  of  glaucoma  (which  has  its  peculiar  indi¬ 
cations),  the  inunction  treatmentW^ears  particularly  efficacious. 

Organized  membranous  Oi^rard-like  new  formations  of  connective  tissue,  such  as 
often  occur  after  intense  inflammation,  hemorrhage,  &c.,  and  which  may  prove 

injurious  as  well  by  thS^Jbffect  on  vision  as  by  their  reflex  action  on  the  retina, 
induce  the  attempt  (fa  cut  or  tear  them  with  a  sickle-shaped  needle  introduced 
through  the  sclerqQhd  thus  to  permit  the  retraction  of  the  individual  portions, 
Experience  far  {Graefe)  seems  to  prove  the  practicability  and  good  results  of 
such  a  pro^M&g  in  appropriate  cases. 

Authorities.— Anatomy :  Briicke ,  Anat.  Beschreib.  des  m.  Auges.  Berlin.  1847,  S.  31,  33.— 
JTa'qnob^,  aas  Auge.  Leipzig,  1852,  S.  28,  94. —  Virchow ,  dessen  Archiv  IV.  S.  468,  V.  S.  278.— 
C.  ^Veber,  ibid.  16.  Bd.  S.  410,  19.  Bd.  S.  367 .—Klebs,  ibid.  19.  Bd.  S.  334,  21.  Bd.  S.  185.— 
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THIRD  SECTION. 


INFLAMMATION  OF  THE  OPTIC  NERVE:  NEURITIS  OPTICA. 


Anatomy. — The  optic  nerve  originates  by  an  anterior  root  from  the  thalamus 
opticus ,  and  a  posterior  from  the  corpora  quadrigemina ,  and  also  receives  filaments 
from  the  corpora  geniculata ,  substantia  perforata  antica,  tuber  cinereum ,  and  the  la¬ 
mina  terminalis.  A  few  bundles  of  filaments  connect  it  directly  with  the  posterior 
columns  of  the  spinal  cord  and  the  gray  cortical  substance  of  the  brain.  Its  trunk 
advances  from  the  brain,  as  tr  actus  opticus  or  stria  optica ,  along  the  posterior  inferior 
surface  of  the  optic  thalamus ;  and,  crossing  the  crura  cerebri  (without  neurilemma, 
covered  only  by  the  delicate  meninges),  it  runs  forward  at  the  side  of  the  tuber 
cinereum ,  and  in  front  of  the  infundibulum  unites  with  the  optic  tract  of  the  oppo¬ 
site  side  to  form  a  chiasma. 

This,  with  the  two  anterior  parts  of  the  striae,  bounds  the  floor  of  the  third  cere¬ 
bral  ventricle  anteriorly  and  exteriorly.  The  optic  nerves  themselves  proceed  from 
its  lateral  portions ;  these,  covered  with  neurilemma,  run  over  the  two  segments  of 
the  arteria  corporis  callosi ,  somewhat  divergently,  to  the  two  optic  foramina  ;  after 
passing  these  they  become  enveloped  in  a  fibrous  sheath,  whose  exterior  is  a  continua¬ 
tion  of  the  periorbita.  They  then  run  somewhat  tortuously,  and  enter  the  eyeball 
within  and  below  the  center  of  the  posterior  half  of  the  sclera. 

In  the  chiasma  a  partial  crossing  of  nerve  filaments  occurs ;  for,  from  the  inner 
side  of  each  tract,  a  bundle  of  filaments  passes  to  the  optic  nerve  of  the  opposite 
side,  and  goes  with  this  to  the  inner  half  of  the  retina.  B^Atlie  greater  part  of  the 
filaments  of  each  tract  remain  on  the  same  side,  and  rufi^Kraugh  the  outer  part  of 
the  chiasma  to  the  optic  nerve,  to  spread  out  in  the  out^nalf  of  the  retina. 

Nerve  filaments  of  very  different  course  arc  also  foum&S^fhe  chiasma.  A  number  of  these, 
springing  from  the  lamina  terminalis  cinerea,  wind  o^Wie  anterior  border  of  the  chiasma  to 
its  under  surface,  and,  passing  the  posterior  ed^^CtAm  upward,  to  be  lost  in  the  gray  hippo¬ 
campus  and  infundibulum  (commissura  ansata\^  jjabther  portion  of  the  nerve  filaments  goes 
from  the  inner  edge  of  the  tract  to  the  postei^or  edge  of  the  chiasma,  and  runs  back  again  on 
the  inner  edge  of  the  other  tract.  In  the  s0eway  a  bundle  of  nerve  filaments  goes  from  the 
one  optic  nerve  on  the  anterior  side  of  tite  chiasma  to  the  other  ( commissura  arcuata posterior 
et  anterior ).  (Hannover,  Bowman. ) 

The  fibrous  sheath  of  th^oraital  portion  of  the  optic  neiwe  may  be  divided  into 
two  firm  connective-tissueQjjyers  slightly  mixed  with  elastic  elements,  an  external 
thick,  a  (Fig.  29,  after  Vy^eparation  by  Czerny),  and  an  inner  thin  one,  b.  Between 
the  two  is  formed  ^C^iin  layer,  c,  of  loose  connective  tissue,  containing  a  few  fat 
cells,  which  cont  anteriorly  into  the  substance  of  the  sclera,  d. 

The  oute,  ;um  of  the  fibrous  sheath,  however,  goes  uninterruptedly,  and  at 
an  oblique^rahe,  into  the  posterior  and  middle  layers  of  the  posterior  half  of  the 
sclera.  Th^ inner  layer  of  the  sheath,  however,  which  represents  the  neurilemma, 
pressfcraJ^vard  to  the  intra-ocular  surface  of  the  sclera,  and  there  inclines  under  a 
mc^acmte  angle  to  the  anterior  layer  of  the  sclera.  So,  at  the  optic  foramen  of  the 
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.sclera,  a  more  or  less  projecting  border,  the  connective-tissue  ring  (Ed.  Jaeger ),  is 
formed,  to  which  the  edge  of  the  posterior  opening  of  the  choroid,  e,  is  attached 
by  filamentary  tissue.  Posteriorly  the  scleral  opening  widens  somewhat.  It  is  en¬ 
tirely  filled  by  the  anterior  part  of  the  optic  nerve. 

From  the  inner  surface  of  the 


k  i 


Fig.  29. 
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neurilemma,  in  the  whole  course  of 
the  optic  nerye,  proceed  a  large  num¬ 
ber  of  firm  tendon-like  processes,  which  e__, 
envelop  the  individual  bundles  of  the 
medulla,  and  in  which  the  nutrient 
vessels  and  the  nerves  of  the  medulla  ^ 
branch  out.  Anteriorly  and  near  the 
sclera  these  processes  or  internal  nerve- 
sheaths  become  more  abundant,  and  in 
the  plane  of  the  anterior  scleral  layer 
|  are  strengthened  by  a  thick  network 
of  elastic  elements,  which  come  from 
the  thick  tendinous  sheath  of  the  cen¬ 
tral  artery  of  the  retina,  and  unite 
with  analogous  fibers  from  the  sclera, 

and  form  the  so-called  lamina  cribrosa ,  f.  This  incloses  the  optic  foramen  of  the 
sclera  with  a  convexity  directed  somewhat  backward,  but  affords  the  optic  nerve- 
fibers  and  their  sheath  a  passage.  It  often  contains  pigment  cells. 

Beyond  the  lamina  cribrosa  the  bundles  of  optic  nerve  filaments  separate  more  from 
each  other  (  Cauda-equina-nerm  optici,  y),  but  remain  enveloped  in  connective-tissue 
sheaths,  which  here  are  transparent  even  into  the  retina,  i,  whose  bacillar  layer  is  here 
indicated  by  7c.  In  the  interspaces  are  found  large  numbers  of  free  nuclei  or  small 
j  cells,  which  in  their  entire  bearing  present  some  similarity  to  the  cell  formations  found 
in  the  vitreous,  and  may  be  nearly  related  to  the  vitreous  itself.  For  at  the  point  in 
question  the  hyaloid,  as  well  as  the  limitans,  is  entirely  wanting ;  ths^itreous  lies 
immediately  on  the  nests  of  cells  traversed  by  soft  connective  tis^n^  The  hyaloid 
is  first  developed  at  some  distance  from  the  center,  apparentix^r  the  union  of 
|  connective-tissue  filaments  (Klebs).  The  nervous  tubes  loseAjGn*  medulla,  become, 
like  the  sheaths,  transparent,  yellowish  or  grayish,  and  t&^-on  altogether  the  cha¬ 


racter  of  the  finest  tubes  in  the  brain.  The  head  ot 
to  a  certain  extent  transparent,  so  that  in  ophthalmos 
cribrosa  is  seen.  /v 


jtiUbptic  nerve  then  becomes 
pic  examination  the  lamina 


This  boundary  between  pellucid  and  cloudy  is  not  always,  however,  very  distinct. 

Sometimes  the  optic  nerve  tubes  are  accompaiAe^JKen  into  the  retina  by  their  sheaths,  espe¬ 
cially  those  on  the  periphery  of  the  nerve-tAra£/  Sometimes,  also,  the  inner  nervous  sheaths 
partially  preserve  their  opacity,  especially/fCvNie  peripheral  zone  of  the  papilla.  On  the  other 
band,  we  find  cases  where  the  central  /artpor  the  papilla  are  absolutely  more  transparent  than 
formally,  or  where  the  tubes  even  beiWre  their  passage  through  the  lamina  cribrosa  have 
lost  their  sheath.  Ophthalmoscflj^Sply  these  anatomical  variations  present  themselves  as  ex¬ 
cavations  of  the  optic  papilla.  are,  therefore,  described  as  u  apparent  congenital  exca- 

|  vations  ”  {Ed.  Jaeger).  XvO 

The  optic-uerve  with  their  envelopes  are  elevated  perceptibly  above  the 

level  of  the  inner^^eral  surface  before  they  enter  the  retina,  and  so  form  a  slight 
prominence,  the^ptic  papilla.  On  the  cadaver  this  often  appears  dish-shaped ; 
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sometimes  it  is  umbilicated,  or  even  has  a  funnel  or  pot  shaped  excavation,  a  “  true 
congenital  excavation  ”  {Ed.  Jaeger,  II.  Muller).  This  is  not  always  at  the  center 
of  the  disk,  but  often  to  the  nasal  side. 

Such  true  congenital  excavations  are  not  generally  deep.  They  rarely  reach  back  beyond 
the  plane  of  the  choroid  ;  therein  they  differ  decidedly  from  the  apparent  excavations.  Still 
both  forms  appear  combined ,  for  sometimes  a  true  congenital  extensive  excavation  is  observed, 
partly  filled  with  pellucid  tissue,  a  (Fig.  27,  after  Ed.  Jaeger). 


Fig.  30. 


Blood-vessels. — The  central  artery 
sometimes  originates  directly  from  the 
ophthalmic  artery,  sometimes  is  a  twig 
of  the  ciliary  or  muscular  branch.  A 
few  lines  behind  the  sclera  it  pierces 
the  sheath  and  medulla  of  the  optic 
nerves  obliquely,  and  then,  enveloped 
in  a  thick  adventitious  membrane, 
from  which  filaments  everywhere 
project  into  the  neurilemma,  it  usually 
runs  anteriorly  into  the  papilla  with¬ 
out  branching.  In  the  latter  it  divides 


a 


into  two  chief  branches,  of  which  one  runs  up,  the  other  downward ;  these  again 
usually  divide  either  on  the  papilla  or  near  its  border,  so  that  four  large  branches 
enter  the  retina  divergently. 

The  retinal  veins,  like  the  arteries,  unite  to  two  superior  and  two  inferior  chief 
branches,  which  run  in  a  convergent  direction  to  the  middle  of  the  optic  nerve 
entrance.  These  four  branches  usually  form  two  near  or  on  the  papilla;  these 
again  unite  at  a  point  near  the  artery,  or  run  apart  as  far  as  the  lamina  cribrosa, 
there  to  unite. 

Occasionally,  also,  it  happens  that  four  chief  veins  enter  the  papilla  at  a  distance  from  the 
arterial  trunk,  to  unite  farther  back  in  the  head  of  the  optic  possibly  to  escape  from 

the  sheath  of  the  nerve  without  uniting,  and  to  empty  into  tk^fMoital  trunks. 

The  central  vein  and  artery  are  never  inclosed  same  sheath,  and,  as  a  rule, 

the  former  leaves  the  optic  nerve  quite  near  th^j@ckrior  wall  of  the  sclera. 


facial  vein  {Seseman). 

Besides  the  chief  branches  of  thQentral  vessels,  a  variable  number  of  small 
arterial  and  venous  twigs  are  ajg^ys  found  on  the  papilla.  These  branch,  and 
anastomose  variously  with  the^jQ^ls  of  the  retina  and  choroid,  and  thus  form  a 
vascular  connection  betwe<s^flS&  ciliary  and  retinal  blood-vessels  {Leber). 

They  lie  sometimes  safpei^ially,  sometimes  deep  in  the  substance  of  the  papilla.  Their 
twigs  pass  the  lamina  c\J^)sa  sometimes  at  a  distance  from,  again  quite  near  to,  the  chief 
trunks ;  finally,  thqy  gj^asionally  leave  the  central  and  posterior  scleral  vessels  just  at  the 
papilla  (Leber).  T^&frhe  exception  of  the  latter  branches  they  are  usually  offshoots  from  the 
arteries  ai  ’  '  v  applying  nutriment  to  the  optic  nerve.  Most  of  the  latter  originate  from 

the  ciliary  scular  arteries,  penetrate  the  sheath  with  the  nerve-twigs,  and  finally,  with 

the  filame  icesses  from  the  interior  of  the  sheath,  they  enter  the  medulla  of  the  optic 


lhatics. — Lymphatics  are  said  to  be  very  numerous  in  the  trunk,  and  partial- 
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larly  in  the  inner  sheath  of  the  optic  nerve.  They  run  somewhat  independently 
of  the  blood-vessels.  They  are  considered  as  canals  for  the  carrying  off  of  the  retinal 
lymphatics  (His).  In  the  lamina  cribrosa  the  lymphatics  are  said  to  form  a  thick 
network,  which  is  connected  to  the  space  between  the  sheaths  (IL.  Schmidt).  This 
latter,  however,  has  been  considered  as  a  lymph  cavity  lined  by  endothelium, 
which  is  connected  with  the  arachnoid  space  in  the  cranium  (Schwalbe). 


Ophthalmoscopic  Appearances. — 1.  On  examination  with  the  ophthalmoscope, 
the  optic  nerve  entrance  is  seen  as  a  clear  round  disk  projecting  from  the  sur¬ 
rounding  surface,  on  which  we  see  the  central  parts  of  the  retinal  vessels  running  up 
and  down. 

The  disk  is  rarely  perfectly  circular,  often  slightly  oval,  with  the  long  axis  per¬ 
pendicular,  occasionally  somewhat  flattened  or  bulged  out  on  one  side  or  the  other. 
Its  angle  to  the  visual  line  has  an  evident  influence  on  the  form  in  which  it  presents 
itself  to  the  examining  eye,  and  may  easily  give  rise  to  deceptions. 

The  disk  is  usually  sharply  bounded,  since  its  borders  (the  edge  of  the  posterior 
choroidal  opening)  are  only  covered  by  the  pellucid  expansion  of  the  optic  nerve. 
This  choroidal  edge  is  often  partly  or  entirely  bounded  by  a  dark  pigment ;  hence, 
especially  in  dark-haired  individuals,  we  often  find  at  the  border  of  the  optic  nerve 
entrance  a  black  or  brown  granular  stripe,  which  surrounds  an  arc  or  even  the 
entire  periphery  of  the  disk.  Besides  this,  we  often  find  the  optic  nerve  disk  sur¬ 
rounded  by  a  clear  whitish-yellow  ring,  the  connective  tissue  or  sheath  ring  (chrom. 
lith. ,  A,  1ST),  which  in  different  persons  is  of  different  width ;  moreover  in  the  same 
case  it  varies  in  width  in  different  places,  and  is  often  even  reduced  to  a  small 
crescentic  figure  which  incloses  the  outer  border  of  the  disk. 


This  ring  or  crescent  is  evidently  elevated  above  the  surrounding  parts,  so  that  we  may  dis¬ 
tinguish  a  choroidal  boundary  and  a  scleral  or  inner  border.  The  latter  under  normal  circum¬ 
stances  is  not  usually  very  sharp,  but  in  material  changes  of  the  papilla  appears  more  distinct. 
The  choroidal  border,  on  the  contrary,  is  always  strongly  marked,  and  often  strewn  with  pig¬ 


ment. 


Under  normal  circumstances  the  disk  is  always  of  the  sam(0jze  on  both  sides. 
But  the  size  of  the  image  perceived  always  varies  much,  ac/\oing  to  the  position 
of  the  examining  and  examined  eye,  and  the  refraction  k#  Le  rays  in  the  dioptric 
apparatus  of  the  ophthalmoscope  used.  The  proininetfE\cC>lor  is  usually  yellowish- 
white,  often,  however,  grayish-yellow,  clear  browr^slygmy,  or  slightly  bluish.  Iu 
dark-haired  individuals,  with  strongly  pigmentei^horoid,  the  color  is  mostly  much 
brighter  than  in  blondes,  on  account  of  the  coi^Lst. 

Moreover,  the  color  of  the  artificial  light  r^dMfhe  more  or  less  oblique  illumination,  etc. , 
have  a  decided  influence  on  the  color  of  the  The  reddish  color  appears  especially  often 

on  the  peripheral  parts,  particularly  betw^fc^Jre  larger  vessels.  It  is  here  occasionally  so  intense, 
that  in  absence  of  the  connective-tis^  the  optic  nerve  projects  but  slightly  from  the  sur¬ 

rounding  parts  of  the  fundus.  Cl 

We  often,  also,  find  the  optic^*apma  unevenly  colored,  covered  with  more  or  less  distinct 
gray  or  grayish-blue,  but  oftengN^UaAy -brownish  clouds,  between  which  lies  a  net-work  of  clear 
striae,  which  is  united  to  U&3bnnective-tissue  ring.  These  bright  striae  are  caused  by  the 
lamina  cribrosa  and  the^&p  nerve  sheath,  the  cloudy  gray  appearance  by  nerve  tubes  (Ud. 
Jaeger).  In  very  rarS^^s  a  quantity  of  pigment  appears  in  the  tissue  of  the  papilla.  This  is 
generally  pathologic^,  ahd  may  usually  be  traced  to  extravasations  of  blood.  Still,  it  does 
sometimes  occiuy-^^n  original  product,  and  depends  on  great  pigmentation  of  the  uvea 
( Liebreich ,  dfoaptf  Hirschberg ,  Pcigenslecher). 
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2.  The  vascular  trunks  advance  in  a  radiated  direction  from  the  center  of  the 
disk  or  somewhat  inward  from  it,  proceed  in  an  arc  convex  anteriorly  to  the  peri¬ 
phery  of  the  optic  nerve  entrance,  and  then  sink  into  the  retinal  tissue.  On  account 
of  the  great  pellucidity  of  the  nerve  tubes,  in  the  whole  territory  of  the  papilla, 
they  may  usually  be  distinctly  perceived ;  but  when  the  disk  is  more  cloudy,  its 
central  part,  from  the  lamina  cribrosa  to  the  surface,  appears  veiled,  dull,  and  less 
sharply  bounded ;  it  is  distinctly  seen  that  the  vascular  trunk  only  gradually  presses 
its  way  from  the  cloudy  mass  to  the  surface,  and  becomes  more  sharply  defined  the 
farther  it  is  from  the  lamina  cribrosa. 

The  arteries  are  brighter-colored  and  smaller,  run  straighter,  and,  on  account  of 
their  cylinder-shaped  border,  often  show  on  one  side  a  bright  line,  a  sort  of  cata- 
caustic.  The  veins  are  darker,  broader,  more  tortuous,  and  from  their  fiat  shape  do 
not  have  this  light  border. 

The  trunk  of  the  artery  often  advances  undivided  near  to  the  limitans,  then  splits  into  two 
chief  branches,  which  form  a  T  with  the  first.  In  other  cases  the  division  occurs  even  in  the 
porus  opticus,  in  the  lamina  cribrosa.  From  this  point  the  two  chief  branches  advance  up  and 
downward ;  and  in  case  the  substance  covering  the  papilla  is  very  cloudy,  it  may  even  appear 
as  if  they  came  from  different  openings  in  the  lamina  cribrosa.  Occasionally  one  chief  branch 
appears  to  be  a  twig  of  the  other  with  which  the  trunk  is  continuous.  Usually  these  primary 
branches  divide  up,  even  within  the  optic  nerve  entrance,  into  two  smaller  branches. 

The  trunk  of  the  vein  lies  near  that  of  the  artery.  Often,  however,  the  four  veins  first 
unite  near  the  porus  opticus  to  two  trunks,  or  all  four  enter  the  opening  separately,  and  at  some 
distance  from  each  other. 

Small  offshoots  often  spring  from  the  chief  branches  of  the  veins  and  arteries,  even  within 
the  papilla,  which  go  in  the  most  varied  directions  to  the  retina.  But  besides  this,  at  various 
points  are  seen  small  vessels  which  come  from  deeper  layers,  and  occasionally  form  a  thick 
net  or  sort  of  convolution,  which  partially  covers  the  optic-nerve  entrance  and  envelops  the 
chief  branches. 

3.  Congenital  excavations  of  the  optic-nerve  entrance  are  of  great  practical  im¬ 

portance.  They  occur  very  often,  are  met  as  well  in  the  eyes  of  infants  as  of  adults, 
and  as  a  rule  exist  for  life  without  material  change.  In  m^Tc^es  they  are  shallow 
and  small,  and  hence  are  difficult  to  recognize.  Very  oft^g^fowever,  their  apparent 
or  true  dimensions  are  considerable ;  they  then  appe^Qbry  marked  when  seen  by 
aid  of  the  ophthalmoscope.  fy 

This  excavation  is  seen  as  a  whitish,  or  whit^hj^llow,  spot  in  the  porus  opticus , 
more  translucent  and  brighter  than  the  si/roYi*iing  part,  and  which  stands  out 
prominently  from  the  peripheral  zone  of/tfttToptic  disk.  The  other  parts  of  the 
papilla,  being  much  darker,  are  usually  0cldedly  red,  and  of  the  same  color  with 
the  remainder  of  the  fundus.  (Fig. 

The  excavation  appears  as  a  mo^J&ansparent  and  clear  whitish  or  whitish-yellow 
spot,  situated  in  the  territor^sd^^ii^qporus  opticus,  which  is  strongly  distinguished 
from  the  decidedly  darker^  more  reddened  bordering  zone  of  the  nerve  disk, 

which  is  often  of  the  s^maWor  as  the  rest  of  the  fundus.  ( Ghrom .  lith.,  A,  N.) 
This  spot  is  sometime  round,  sometimes  oval  or  elongated,  with  its  long  axis 
directed  horizontalbjXpobliquely  outward  and  downward,  rarely  slit-shaped,  and 
exceptionally  scaltopJd.  The  diameter  of  the  true  or  apparent  entrance  is  often 
only  a  smalHto&of  the  diameter  of  the  papilla ;  but  in  other  cases  it  is  so  great 
that  the  darids^  border  of  the  optic  disk  presents  only  a  small  ring.  The  boundary 
of  thex^Lvation  in  the  ophthalmoscopic  image  is  not  always  very  sharp.  In 
supecfick?  excavations,  with  sloping  edges,  the  darker  line  of  the  border  of  the 
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margin  shades  off  gradually  into  the  brighter  hue  of  the  center  of  the  disk.  In 
funnel-shaped  excavations,  with  steep  walls,  however,  the  transition  is  rapid,  the 
boundary-line  very  sharp.  Sometimes,  behind  the  boundary-line,  we  notice  a  dark 
shadowy  border,  the  excavation  acquires  an  ampullar  appearance,  with  a  neck-like 
contracted  opening  and  widened  excavation.  The  fundus  of  the  excavation  itself 
appears  smooth,  sometimes  like  the  normal  papilla,  uneven  from  depressions  and 


elevations. 

The  position  of  the  central  vessels  is  also  very  characteristic,  since  the  excava¬ 
tion  has  great  influence  on  their  course.  In  trough-shaped  or  small  funnel-shaped 
excavations  the  middle  portions  of  the  vessels  appear  arched ;  with  a  more  or  less 
pronounced  curve  they  sink  backward  into  the  porus  opticus,  and  there,  on  account 
of  their  oblique  position,  appear  much  darker.  In  large  excavations  with  abrupt 
sides,  however,  the  vessels  bend  suddenly  at  the  entrance;  they  there  show  quite  a 
marked  inclination  and  much  darker  color  ( chrom .  lith.,  N),  since  the  portion  of 
vessels  running  backward  presents  the  inclosed  column  of  blood  in  the  long  axis. 
In  ampullar-shaped  excavations,  with  contracted  openings,  we  find  the  vessels  behind 
the  bend  frequently  displaced  or  even  interrupted  by  the  dark  shadowy  ring,  so  that 
it  is  difficult  to  find  out  the  parts  belonging  to  each  other,  especially  as  the  parts  of 
vessels  running  on  the  walls  of  the  excavation  are  usually  joined  together,  plexus¬ 
like,  by  oblique  and  short  lateral  branches. 

Moreover,  in  the  territory  of  the  excavation  the  vessels  can  not  always  be  clearly 
followed.  Often  they  are  apparently  altogether  wanting ;  the  retinal  vessels  curve 
beak-like  on  the  edge  of  the  excavation,  and  disappear  suddenly,  as  they  sink  into 
the  cloudy  tissue  of  the  optic  papilla  bordering  the  excavation.  In  other  cases,  the 
vessels  in  the  excavation  appear  covered  with  a  cloudy  veil ;  they  present  them¬ 
selves  as  delicate,  rose- colored,  indistinctly-bounded,  band-like  striae,  which  run 
from  the  porus  opticus  to  the  entrance  of  the  excavation. 

4.  One  peculiar  ophthalmoscopic  phenomenon  is  the  pulsation  of  the  chief  branch 
of  the  central  vessels.  It  is .  only  perceptible  in  the  papilla,  and  very  excep¬ 
tionally  extends  behind  its  border. 

The  venous  pulsation  ( Trigt ,  Coccius)  is  a  constant  phy^&gical  appearance 
{Bonders)  ;  but  in  the  normal  state  it  is  not  easily  recognhraL  Where  it  is  appa¬ 
rently  absent,  it-may  often  be  rendered  visible  by  a  contl^^l  moderate  pressure  on 
the  side  of  the  eyeball.  It  shows  itself  by  a  strongdQr  weaker  filling  of  all  the 
parts  affected.  The  contraction  begins  *at  the  upri^Jphcus,  somewhat  before  the 
diastole  of  the  central  arteries,  and  advances  towwl  the  periphery  of  the  optic- nerve 
entrance.  The  diastole  of  the  veins,  on  the  conWry,  begins  at  the  periphery,  imme¬ 
diately  after  the  radial  pulse,  and  progress^2^ntripetally.  If  the  pressure  with  the 
finger  be  increased,  the  distinctness  of  tlnwFe^ms  pulse  also  increases,  and  shows  itself 
in  an  alternate  complete  emptying  aJ^Jrfillmg  0f  the  vessels  affected. 

With  the  venous  systole  a  partfof  tlje  contained  blood  recoils  outward  through  the  porus 
opticus,  but  the  other  part,  under^enmfugal,  progressive  flattening  of  the  veins,  is  drawn  back 
toward  the  capillaries.  But  v^H^he  venous  diastole  their  filling  and  consequent  expansion 
follows  from  the  periphery,  a^^advances  toward  the  porus  opticus.  Where  the  venous  pulse 
is  very  strong  in  the  papfilt^^part  of  the  chief  branches,  we  distinctly  see  the  stream  of  blood 
move  to  and  fro ;  its  end  is  sharply  bounded,  cut  off  perpendicularly  or  conically,  ac¬ 

cording  to  circumstancevand  hence  elevates  itself  clearly  from  the  contours  of  the  compressed 
bloodless  parts  oOhXvessels. 

Under  jfcnrrM  circumstances,  the  arterial  pulsation  {Ed.  Jaeger )  is  not  percep- 
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tible,  although  it  certainly  exists.  But  the  wave  of  blood  advancing  with  each 
systole  of  the  heart  moves  too  rapidly,  and  with  too  little  lateral  motion  through  the 
entire  length  of  the  part  of  the  vessel  in  sight,  for  the  variation  in  caliber  of  the 
latter  to  be  perceived.  To  excite  the  arterial  pulsation  artificially,  we  must  make 
strong  pressure  from  without,  except  where  the  arteries  are  very  rigid;  then  a 
slight  pressure  sufiices  ( Graefe ).  Its  perceptible  occurrence  is  always  accompanied 
by  a  darkening  of  the  visual  field  (Ponders).  It  sometimes  appears  in  one,  some¬ 
times  in  all  the  branches  of  the  central  retinal  artery,  and  manifests  itself  by  a 
ryhthmical  filling  and  emptying  of  the  parts  of  the  arterial  branches  lying  on  the 
optic  papilla.  The  arterial  diastole  begins  with  the  radial  pulse,  and  somewhat  after 
the  carotid  pulse.  It  appears  as  an  impulsive,  rapid  entrance  of  a  column,  of  blood 
into  the  previously  contracted  or  empty  portion  of  the  artery.  The  subsequent 
systole  requires  more  time,  and  shows  itself  as  a  slow  centrifugal,  partial  or  entire 
emptying  of  the  visible  portion  of  the  vessel. 


If,  with  the  advancing  arterial  wave,  a  greater  portion  of  blood  entered  the  eye,  the  intra¬ 
ocular  pressure  would  be  correspondingly  increased.  But  this  is  not  the  case.  For  the  pressure 
of  each  advancing  arterial  wave  is  propagated  more  rapidly  through  the  vitreous  than  through 
the  capillaries  to  the  veins ;  indeed  the  transfer  of  pressure  through  the  vitreous  is  almost  in¬ 
stantaneous.  Hence,  before  the  positive  wave  enters  the  veins,  it  has  caused  the  evacuation  of 
a  proportionate  amount  of  venous  blood,  a  venous  systole  begins  simultaneously  with  the  arterial 
diastole,  both  reach  their  maximum  at  the  same  moment,  and  again  sink  to  a  minimum. 
Hence,  the  intra-ocular  amount  of  blood  and  the  intra-ocular  pressure  are  not  changed  by  the 
arterial  diastole.  The  possibility  of  a  pulsation  of  the  entire  eyeball,  that  has  been  asserted 
by  some  ( Graefe ,  Coccius ),  if  the  observations  are  correct,  presupposes  very  peculiar  pathologi¬ 
cal  conditions.  It  is  only  supposable  in  excessive  arterial  diastole,  where  the  ocular  capsule  is 
excessively  distensible,  and  the  escape  of  venous  blood  obstructed. 

The  pressure  transferred  from  the  arterial  wave  to  the  contents  and  capsule  of  the  eye,  acts 
on  the  veins  in  proportion  to  their  surface.  Hence  it  is  evident  that  the  effect  must  be  seen 
first  and  most  strongly  on  the  flat  ends  of  the  chief  venous  branches,  and  this  is  the  more  cer¬ 
tain  to  occur  as  the  blood  flows  more  easily,  and  can  follow  external  impulses  the  more  readily, 
the  larger  the  caliber  of  the  vessel.  Hence  the  perceptible  mechani<^j\  effect  of  the  wave,  di¬ 
vided  up  through  the  whole  intra-ocular  arterial  system,  is  con^£ratt$ed,  as  it  were,  on  the 
central  venous  branches  ;  these  are  compressed,  and  the  parts  ]^hg*near  the  porus  opticus  are 
rapidly  emptied,  while  the  distant  parts  are  congested.  M^^Sspile,  the  impulse  of  the  arterial 
wave  continues  through  the  capillaries  into  the  veins,  and^kyks  the  stagnated  blood  forward, 
the  central  part  of  the  veins  are  again  filled,  and  are  dilat^ku?ring  the  diastole,  while  the  central 
artery  simultaneously  passes  through  its  systole,  L^i^^m’nisliing  room  for  the  venous  diastole. 

Hence  the  venous  pulse  depends  on  the  cmdial ;  it  is  the  apparent  effect  of  the 
usually  invisible  arterial  pulsation,  and/t5toigs  to  light  objectively  the  action  regu¬ 
lating  the  stability  of  intra-ocular  circulation,  and  the  conditions  of  pressure  govern¬ 
ing  the  interior  of  the  eye  (MemorsM>< 

But  if  the  venous  pulse  is  t^i^n&manical  effect  of  the  arterial  pulse,  it  is  evident 
that  it  must  become  more  perceptible,  and  that  the  column  of  blood  in  the  central 
venous  trunks  must  va/^m^e,  the  greater  the  difference  in  the  lateral  pressure, 
caused  by  the  arterial  wWe  on  the  contents  and  capsule  of  the  globe  during  the 
diastole  and  systole  intra-ocular  arteries.  Hence  the  more  irregularly  the  blood 
flows  into  the  ari  the  more  limited  is  the  regulating  influence  of  the  elastic  ar¬ 
terial  walls  and  without  the  globe. 

In  fact  ^^vkxtensive  spontaneous  venous  pulsation  is  never  absent  when  there  is 
any  perceptible  arterial  pulsation,  or  where  this  can  be  produced  by  slight  pressure, 
and  co^^rsbly  a  decided  spontaneous  venous  pulsation  is  usually  associated  witli 
spo^kpeous  or  easily-produced  arterial  pulsation. 

&  '  I 
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Clinical  observation  also  shows  that  rigidity  of  the  trunk  and  branches  of  the 
ophthalmic  artery  and  of  the  capsule  of  the  globe  are  active  factors  among  the^ 
pathogenetic  causes  of  the  symptoms  in  question. 

There  is  scarcely  a  doubt  that  the  elasticity  of  the  ocular  capsule,  even  if  slight,  seconds 
the  contractility  of  the  walls  of  the  vessels  in  regulating  the  arterial  current ;  for  the  intravas¬ 
cular  lateral  pressure  transferred  through  the  contents  of  the  globe  to  the  ocular  capsule  must 
react  through  the  same  medium  on  the  outer  walls  of  the  vessels.  But  this  implies  that  the 
loss  or  diminution  of  elasticity  of  the  ocular  capsule  increases  the  rhythmical  vibrations  of  the 
column  of  arterial  blood,  and  consequently  the  perceptibility  of  the  intra-ocular  pulsation. 

The  same  circumstance  also  explains  the  great  effect  that  experimental  increase 
of  intra-ocular  pressure  has  on  the  occurrence  and  extent  of  the  pulsation.  The 
elasticity  of  the  ocular  capsule  is  very  light ;  it  diminishes  in  proportion  to  the 
pressure,  and  the  eye-ball  acquires  rigid  walls  in  proportion  as  the  elasticity  is 
affected,  and  the  tension  approaches  its  maximum. 


This  state  of  the  ocular  capsule,  then,  is  one  cause  why  strong  external  pressure  on  the  eye 
increases  the  appearance  of  pulsation.  Another  cause  is,  that  external  pressure  on  the  capsule 
and  contents  of  the  globe  is  transferred  to  the  outer  walls  of  the  vessels,  and  thus  the  resistance 
to  the  entrance  of  blood  into  the  intra-ocular  circulation  is  increased.  If  the  external  pressure 
attains  a  certain  grade,  it  easily  happens  that  the  systole  of  the  extra-ocular  arteries  no  longer 
suffices  to  throw  the  blood  in  a  continuous  stream  through  the  porus  opticus  in  the  lamina 
cribrosa,  but  that  the  filling  of  the  central  artery  must  be  accomplished  by  the  immediate  pres¬ 
sure  of  the  systole  of  the  heart,  and  hence  is  impulsive.  But  if  the  pressure  is  further  increased 
the  arterial  blood  can  not  flow  in  during  the  entire  period  of  the  arterial  diastole,  the  intra-ocu¬ 
lar  arteries  fill  themselves  incompletely  only  for  a  moment  during  the  maximum  of  the  positive 
wave.  Their  diastole  becomes  constantly  shorter  and  more  incomplete,  the  systole  longer,  and 
these  phases  also  correspond  with  similar  phases  of  the  venous  pulse.  Diastole  and  systole  be¬ 
come  isochronic  in  the  arteries  and  veins,  since  at  the  maximum  of  the  positive  wave  the  walls 
of  the  vessels  are  pressed  from  within  and  without,  and  being  held,  as  it  were,  between  incom¬ 
pressible  fluids,  play  the  part  of  rigid  tubes,  so  that  the  impulse  of  the  arterial  blood  passes 
directly  through  the  capillaries  to  the  blood  in  the  veins,  driving  the  latter  before  it.  On  the 
strongest  external  pressure,  the  arterial  blood-wave  will  not  be  able  to  etLb^ra^  all.  The  en¬ 
trance  and  exit  of  the  blood  ceases,  the  central  parts  of  the  arteries  andjwms  appear  empty, 
contracted,  and  only  in  the  latter  do  we  still  occasionally  see  a  shpfe^xcursive  to-and-fro 
motion  of  the  column  of  blood.  /"VN 

Nosology. — The  inflammatory  change  of  tissue  pwfSwly  always  commences  in 
the  neurilemmatous  envelope  of  the  nervous  bu/diyx  At  least  it  is  always  found 
first  and  most  remarkably  changed,  traversed  bjJflnoTe  or  less  thicker  vascular  nets, 
or  regularly  reddened,  often  also  spotted  with^Jood  extravasations,  and  pervaded 
with  inflammatory  products,  spongy  and  r^j^ed.  When  the  process  does  not  ad¬ 
vance  too  rapidly  and  cause  an  actual  bilking  up  of  the  tissue,  the  primitive  ner¬ 
vous  tubes  for  a  long  time  do  not  s&qjCAny  decided  participation,  by  either  losing 
their  medulla  or  by  becoming  tor^JyVent  and  varicose  or  fatty. 

The  inner  sheath,  and  espetaaly  the  stratum  of  loose  connective  tissue,  which 
lies  between  the  two  sheatlis^f  the  orbital  portion  of  the  optic  nerve,  also  usually 
appears  more  or  less  invo^u  in  the  change  of  tissue.  This  occurs,  also,  in  the 
meningeal  envelope  of  ^to^erebral  portion,  but  less  often,  however,  in  the  entire 
sheath  of  the  optiOj^j^. 

The  quality  ancNquantity  of  the  product  vary  in  some  degree,  according  to  the 
intensity  of  dJ*cri$iflammation.  In  many  cases  it  develops  itself  only  in  a  slight 
quantity,  few  nuclei  and  cells,  and  remains  rather  transparent. 
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The  nenrilemmatous  envelope  participates  in  this  peculiarity,  and  thereby  acquires  a  pecu¬ 
liar  gelatinous  appearance.  Consequently,  to  the  naked  eye,  the  tissue  is  but  slightly  changed; 
it  only  appears  somewhat  swelled  and  more  succulent.  In  the  papilla  especially  the  change  is 
so  slight,  on  account  of  the  natural  transparency  of  the  elements,  that  it  may  easily  be  over¬ 
looked,  if  the  accompanying  hyperaemia  or  any  existing  extravasation  does  not  call  attention 
to  the  disease.  Later,  however,  the  nervous  tubes  evidently  participate ;  their  medulla  becomes 
transparent,  they  elevate  themselves  but  slightly  from  the  semi-opaque  envelope,  and  finally 
are  actually  destroyed ;  the  affected  portion  of  the  nervous  trunk  is  apparently  or  actually 
gelatinously  degenerated,  and  becomes  diaphanous. 

More  frequently,  however,  the  cell  and  nuclear  development  is  more  extensive, 
a  part  of  the  newly-formed  elements  undergoes  fatty  degeneration,  and  in  variable 
proportion  becomes  changed  to  granular  cells  and  groups  of  granules ;  while  simul¬ 
taneously  colloid  masses  develop  in  variable  degree.  Then  the  product  appears 
from  the  first  more  cloudy,  wheyey,  or  even  pus-like. 

The  nervous  bundles,  inclosed  by  the  infiltrated  neurilemma,  under  such  circumstances 
usually  very  soon  betray  their  participation  by  fatty  degeneration,  by  breaking  up  into  fat 
granules,  laid  on  each  other  in  series,  and  finally  by  complete  destruction.  It  is,  of  course, 
understood  that  by  such  a  product  the  normally  transparent  papilla  is  decidedly  clouded.  In 
the  medullary  portions  of  the  optic  nerve,  however,  very  evident  changes  are  not  necessarily 
caused ;  to  the  naked  eye  the  affected  portion  appears  at  most  somewhat  hypersemic,  sprinkled 
with  blood,  relaxed,  and  to  some  extent  destroyed. 

In  some  cases  the  alteration  of  tissue  is  active  and  very  great ;  the  nervous  tubes 
and  their  connective  tissue  envelopes  are  entirely  destroyed ;  at  the  affected  part 
the  optic  nerve  is  found  changed  to  a  more  or  less  consistent  mass  of  pus,  in  which 
only  shreds  of  nerve  tubes  and  of  the  necrosed  neurilemma  can  be  found. 

In  rare  cases  the  interstitial  tissue  swells  greatly,  as  a  result  of  extensive  infiltration  by  a 
product  which  is  transparent  or  clouded  with  molecules  and  fat  globules,  turbid,  or  very  fluid 
and  serous.  In  the  cranial  portion  this  serous  product  occasionally  collects  to  such  an  extent 
as  to  cause  it  to  swell  to  the  size  of  the  little  finger  (. Hydrops  nervi  optici).  Then  proliferations 
of  the  nuclei  and  their  consequences,  especially  granular  cells,  subsequently  varicose  expansion 
and  fatty  degeneration  of  the  nerve  tubes,  hypertrophy,  and  partia^Nfcy  disintegration  of  the 
connective  tissue  occur.  So  far  this  condition  has  always  beem&taeh  with  extensive  and  usu¬ 
ally  inflammatory  oedema  of  the  basal  meninges,  which  againis^«Aally,  but  not  always  ( Manz ), 
associated  with  Bright’s  disease  of  the  kidneys  or  tuberculQhs,  and  occurs  along  with  collec¬ 
tions  of  serum  in  other  parts.  The  hydrops  nervi  opti<riC)^uestion  should  not  be  confounded 
with  the  frequently-occurring  inflammatory  oedema  o^TfeS^papilla  (. Heymann ),  and  with  serous 
infiltrations  of  the  orbital  interlamellar  layer 

Only  very  exceptionally  does  tlie  proems  appear  limited  at  a  certain  part  of  the 
nerve  to  a  few  bundles ;  almost  always  1©  nerve  shows  itself  affected  throughout  its 
entire  thickness ;  still  it  frequently  h^pens  that  in  the  same  section  the  grade  of  the 
alteration  at  different  points  is  va^A  so  that  some  bundles  are  already  destroyed, 
while  others  are  slightly  affaX^4^  and  may  be  functionally  active  up  to  a  certain 
point. 

Often  we  find  both  o^ti^  nerves  affected  throughout  their  length  by  inflamma¬ 
tory  change  of  tissue.  'M-  following  the  peculiar  product,  can  trace  the  course  of  the 
two  tracts  into  the^ym  as  far  as  the  corpora  geniculata,  where  the  characteristic 
alterations  usuaU^gase  with  a  sharp  border.  The  grade  of  the  diseased  alteration 
of  tissue  is  ttisMfcsually  different  in  the  two  nerves  and  at  different  parts  of  the  same 
nerve.  Exceptionally  the  process  is  confined  to  one  stria,  or  to  the  chiasma  and  the 
two  tra^^Most  frequently,  however,  only  the  one  or  the  other  individual  optic  nerve 
is  a  f hr  f,  and  often  remains  so  through  life,  since  the  process  limits  itself  in  the  ante- 
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rior  half  of  the  corresponding  lateral  portion  of  the  chiasma,  in  a  sharp  arc  directed 
backward  or  in  an  ill-defined  line.  When  the  orbital  portion  of  the  optic  nerve  is 
inflamed,  whether  the  process  commenced  there  or  was  propagated  from  the  cranium 
( neuritis  descendens ),  the  optic  papilla  almost  always  shows  its  participation.  It 
swells  around  the  entrance  of  the  vessels  to  a  circular  pad,  over  which  the  central 
portion  of  the  retinal  vessels  run  in  an  arc  usually  very  distinctly  convex  anteriorly, 
the  papilla,  at  the  same  time,  usually  appearing  very  cloudy  from  the  infiltration, 
reddened  by  the  injected  fine  vessels,  and  often  spotted  by  hemorrhagic  extravasa¬ 
tions.  In  by  far  the  greater  number  of  cases  the  inflammation  does  not  remain  lim¬ 
ited  to  the  papilla,  but  attacks  the  retina ;  the  process  appears  as  neuro-retinitis  (see 
Neuro-retinitis).  But  if  the  cranial  portion  be  affected,  and,  as  often  happens,  the 
proliferation  of  tissue  does  not  extend  down  along  the  optic  nerve  to  the  eye-ball, 
the  orbital  portion  and  papilla  and  the  filamentary  and  ganglion  layer  of  the  retina 
usually  atrophy,  and  the  process  appears  objectively  as  a  pure  atrophy  of  the  optic 
nerve  and  retina,  but  subjectively  as  cerebral  amaurosis  (see  Amaurosis). 

In  very  rare  cases  large  extravasations  of  blood  have  been  observed  in  the  orbital 
portion  of  the  optic  nerve.  In  some  cases  the  blood  was  exuded  into  the  space 
between  the  sheath,  and  distended  the  outer  sheaths,  in  a  fusiform  shape  (Ig.  Meyer , 
Knapp). 

Again  it  was  found  in  the  nerve  trunk  itself,  and  had  actually  disintegrated  its 
tissue  to  a  certain  extent  (His,  Leber ,  Hirscliberg).  It  is  believed  that  such  hemor¬ 
rhages,  by  means  of  the  diffusion  of  the  coloring  matter  of  the  blood  and  its  further 
disintegration,  may  cause  the  rich  pigmentation  of  the  optic  papilla  that  has  been 
sometimes  observed  (Knapp).  The  fact  that  considerable  extravasations  in  the 
optic  nerve  entrance  are  very  commonly  entirely  absorbed  without  leaving  a  trace 
behind,  is  an  argument  against  this  view  (  Wecker). 

Authorities. — Kolliker,  Mikr.  Anatomie,  Leipzig,  1852.  II.  1.  S.  4S0 ;  II.  2.  S.  670. — Bow¬ 
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FOURTH  SECTION. 


INFLAMMATION  OF  THE  RETINA;  DICTYITIS;  RETINITIS. 

Anatomy. — The  retina  lies  smoothly  between  the  pigment  layer  of  the  choroid 
and  the  vitreous,  to  whose  hyaline  membrane  it  is  closely  adherent  during  life. 
Posteriorly  it  is  bounded  by  the  optic  nerve  entrance,  anteriorly  by  the  ora  serrata, 
where  it  becomes  adherent  to  the  choroid. 

A  pars  ciliaris  retina  is  also  described.  This  is  really  a  process  of  the  retina, 
although  it  no  longer  bears  a  nervous  character,  but  consists  of  a  layer  of  elongated 
cells  which  lie  on  the  zonula,  and  have  been  recently  recognized  as  shortened  radial 
or  supporting  filaments  (H.  Midler ,  Klebs). 

The  retina  is  not  perfectly  transparent.  At  the  posterior  end  of  the  optic  axis, 
in  the  horizontal  meridian,  about  one  and  a  half  lines  from  the  outer  edge  of  the 
optic-nerve  entrance,  is  the  yellow  spot,  the  macula  lutea ,  the  most  sensitive  part  of 
the  retina.  This  spot  is  horizontally  oval  and  somewhat  variable  in  size.  Its  center 
is  excavated  in  the  form  of  a  fossa,  fovea  centralis ,  and  the  retina  around  it  appears 
pressed  forward  like  a  wall. 

The  retina  consists  partly  of  nervous  elements,  partly  of  modified  connective 
tissue,  which  envelops  and  holds  together  the  former,  retaining  them  in  their 
relative  positions.  At  the  center  the  nervous  tissue  predominates,  but  at  the 
periphery  the  connective-tissue  framework  is  in  excess. 


Strictly  speaking,  and  especially  in  a  genetic  point  of  view,  the  choroidal  tapetum  also  be¬ 
longs  to  the  retina.  For  it  either  originates  alone  ( Bdbuchin ,  M.  Schultze ,  Barkan ,  Ilaase),  or 
in  connection  with  the  layer  of  rods  ( Kblliker )  from  the  outer  stratum  of  the  secondary  ocular 
vesicle,  while  all  the  other  layers  proceed  from  the  inner  lamella^J^  foetal  formation. 

1.  The  nervous  elements  appear  quite  different  i  different  layers  of  the 
retina.  They  are  divided  into  mosaic  layers  (wliichCSre  intimately  connected  with 
the  specific  irritation  of  the  sense  of  vision),  proper  nervous  layers,  whose 
elements  correspond  with  those  occurring  in^d^arts  of  the  brain  (Henle).  Hence 
the  strata  in  question  may  be  compared  ^j/flat  expansion  of  a  cerebral  ganglion 
{Kblliker'),  and  the  rather  so,  as  they  xnginaHy  represent  a  portion  of  the  cerebral 
substance,  and  are  only  subsequently  sejwn*ated  from  it  by  parts  being  pushed  in 
between,  and  later  exist  indepenchjjj^. 

Passing  from  without  inwgi^e  usually  distinguish  eight  layers  in  the  retina, 
as  follows :  The  layer  of  Ms^umd  cones  (Fig.  30  a),  the  external  limiting  mem¬ 
brane  or  limitans  externa  ©the  external  granule  layer  c,  the  intergranule  layer  d, 
which  is  also  called  theV^femal  fibrous  layer  or  membrana  fenestrata  ;  the  internal 
granule  layer  e,  alse  dSjJed  the  granule-cell  layer  or  external  ganglion  layer ;  farther 
the  granulated  la^M^*  or  internal  fibrous  layer,  the  ganglion  cell  layer  g  or  internal 
ganglion  lay^  layer  of  nerve-fibers  li,  and  finally  the  internal  limiting  mem¬ 

brane  i,  orS^™hns  interna. 

The  LqA  °f  rods  and  cones,  the  two  granule  layers,  the  layer  of  ganglion  cells  and  the 
layqr  o^Jeiwe-fibers  are  regarded  as  the  actual  nerve  elements.  The  rods  and  cones  may 
be  divided  into  an  external  and  an  internal  segment,  which  are  structures  of  a  totally 


ANATOMY  OF  THE  RETINA. 


155 


different  nature,  and  of  a  different  chemical  composition  {Braun,  M.  Schultze ,  Basse),  and 
are  connected  with  each  other  by  a  thin  layer  of  cement  of  a  very  low  refractive  power.  The 
same  slightly  refracting  basement  substance  is  found  in  both,  with  a  denser  external  mem¬ 
brane,  and  containing  molecules  of  a  more  highly  refractive  power.  The  molecular  substance 
is  massed  together  in  the  outer  segments  in  a  number  of  layers,  lying  parallel  to  one  another 
and  of  a  measurable  thickness,  which  are  separated  from  each  other  by  exceedingly  thin 
layers  of  the  less  highly  refracting  basement  substance  {M.  Schultze).  The  so-called  Ritter’s 
fibre,  which  is  said  to  lie  in  the  axis  of  the  outer  segment  {C.  Bitter,  Hensen),  does  not  exist 
[K  Schultze).  In  the  inner  segments  of  the  cones  ( IE  Krause)  and  rods  ( M.  Schultze),  the 
more  highly  refracting  molecular  substance  is  arranged  in  the  form  of  plano-convex  bodies, 
either  semi-globular  or  like  truncated  cones,  and  of  a  homogeneous  nature.  They  are  situated 
at  the  external  end  of  the  inner  segments,  with  their  flat  surface  turned  towards  the  external 
segments.  A  fine  delicate  fiber  runs  in  the  axis  from  the  convex  surface  inwards  ( C.  Bitter, 
Hasse,  Manz),  and  is  connected  either  directly  or  indirectly  with  the  external  granules. 
Extremely  delicate  longitudinal  lines  may  be  observed  upon  the  surface  of  the  inner  segments, 
and  are  prolonged  for  some  distance  upon  the  external  segments.  This  appearance  depends 
upon  the  presence  of  very  fine  fibers,  which  proceed  from  the  rod  and  cone  fibers,  and,  per¬ 
forating  the  external  limiting  membrane,  surround  the  inner  segments  like  a  cup,  and,  running 
in  a  very  loose  spiral,  pass  over  upon  the  outer  segments  and  inclose  their  inner  part  like  a 
tube.  These  may  possibly  be  of  the  same  nervous  nature,  and  may  arise  from  the  division 
of  the  fibers  of  the  rods  and  cones  {M.  Schultze).  The  external  granules  are  ellipsoid  in 
shape,  arranged  with  the  long  axis  perpendicular  to  the  plane  of  the  retina,  and  lying  several 
in  a  row  behind  one  another.  When  fresh  they  appear  transversely  striated  ( Rente )  and  lead 
us  to  suspect  the  stratified  arrangement  of  disk-shaped  masses  of  substance  of  a  different 
chemical  constitution.  A  number  of  these  granules  lie  in  the  dilatations  of  the  inner  seg¬ 
ments  of  the  rods  and  cones,  which  then  perforate  the  external  limiting  membrane.  These 
rod-and-cone  granules  are  somewhat  larger  than  the  other  granules,  and  sometimes  form  a 
distinct  layer  upon  the  external  limiting  membrane  {Rente).  Most  of  the  rods  however 
terminate  at  the  inner  end  in  a  delicate,  pale  fiber,  similar  to  an  axis-cylinder  and  often 
varicose,  which  perforates  the  limitans  externa  and  enters  the  external  granule  layer.  Here 
it  spreads  out  repeatedly  in  order  to  inclose  a  granule,  and  runs  as  far  as  the  inter-granule 
layer.  At  the  margin  of  the  latter  the  end  of  the  rod-fiber  swells  up  and  then  again  passes 
on  as  a  delicate  fiber,  which  perforates  the  inter-granule  layer  {Rasse)  and  is  probably  con¬ 
nected  with  the  internal  granule  {Steinlin).  The  same  is  the  case  with  the  coi^-fibers,  which 
at  the  margin  of  the  inter-granule  layer  swell  up  into  conoid  molecular  bod(e£\vith  a  broad 
base,  out  of  which  three  or  more  fibers  pass  into  the  inter-granule  and  afterward 

reach  the  inner  granules.  The  latter  are  small,  round  cells  with  lartf&omclei,  and  resemble 
bipolar  ganglion-cells.  Their  internal  processes  pass  through  thj^Gfcanulated  layer,  where 
they  form  networks  {AT.  Schultze)  and  then  probably  unite  witVih^  multipolar  elements  of 
the  ganglion-cell  layer  {Rulke,  Manz).  The  ganglion  cells  a  cloudy  contents  and  a 

beautifully  developed  nucleus.  A  large  process  runs  from  ganglion  cell  inward  and 

is  continued  into  the  nerve-fiber.  The  nerve-fibers  ofCtm^retina  are  entirely  analogous  to 
the  pale  fibers  of  the  brain,  transparent  and  homogen^p  They  are  regarded  by  many  as 
mere  axis-cylinders  (M  Schultze),  which  have  losWmelr  medullary  sheath  in  their  passage 
through  the  cribriform  fascia.  Among  other  cii*qj»4tances,  the  fact  that  the  fibers  excep¬ 
tionally  retain  their  medullary  sheath  even^S^e  retina,  or,  having  passed  through  the 
lamina  cribrosa,  regain  it  for  a  distance  Miller,  Virchow,  v.  Becklinghausen ),  and  occa¬ 
sion  dense,  superficial  opacities  of  tji£  0ma  with  corresponding  functional  disturbances, 
tends  to  corroborate  this  view.  Th^se  jterve-fibers,  in  the  neighborhood  of  the  papilla,  lie 
in  bundles  close  upon  one  another  but  soon  separate  more  and  more  as  they  radiate  into 
the  retina,  and  near  the  periphejJuSSftsiderable  interspaces  may  be  distinguished. 


The  connective-tissnt^o>tion,  tiie  connecting  substance  of  the  retina,  permeates 
all  the  layers  as  far  m  th<Hayer  of  rods  and  cones,  whose  elements  are  held  together 
by  a  very  clear,  finA  flexible,  delicate  and  elastic  mass  {Rente). 

The  internql  lilQjans  i  has  generally  the  character  of  a  hyaline  membrane  {Kolliker).  It  is 
formed  by  thOy:m  cementing  of  the  nucleated  fiber-cells  peculiar  to  the  retinal  connective 

cry 
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tissue  (01  Ritter).  Each  of  these  fiber-cells  is  said  to  lie  only  partly  in  the  limiting  membrane, 
generally  only  the  smaller  half,  but  the  other  part  bends  at  an  angle  toward  the  interior  of  the 
retina,  and  by  the  union  with  other  fiber-cells  concur  in  the  formation  of  Muller’s  supporting 
fibers.  The  inner  ends  of  these  supporting  fibers  appear  conoid,  the  individual  fiber-cells  here 
come  together,  unite  into  thinner  cords  which  anastomose  abundantly  with  each  other,  and  so 
form  a  frame-work  in  which  the  nerve-fibers  and  ganglion-cells  lie  embedded.  The  supporting 
fibers  are  continued  into  the  granulated  layer,  and  may  here  be  distinctly  recognized  as  fibers, 
which  are  everywhere  provided  with  large  and  small  irregular  spines,  in  which  molecular 
granules  may  be  seen.  The  interspaces  are  filled  by  a  homogeneous  granular  basement  sub¬ 
stance,  which  is  connected  with  the  radial  fibers.  In  the  inner  granule  layer  the  radial  fibers 
appear  as  narrow  or  broad  fibers  which  inclose  granules  and  nerve-fibers  with  their  jagged  pro¬ 
cesses  like  capsules,  and  fill  all  the  intervening  spaces.  They  appear  slightly  granular,  and  con¬ 
tain  round  or  fusiform  nucleated  cells  without  processes  ( JETasse ).  In  the  intergranule  layer 
the  intervening  spaces  of  the  radial  fibers  are  filled  by  large,  flat,  multipolar  cells  of  a  con¬ 
nective-tissue  character,  which,  especially  in  young  animals,  contain  nuclei.  They  are  intimately 
connected  with  each  other  as  well  as  with  the  radial  fibers,  and  show  many  spaces  between 
them  in  which  the  nervous  elements  lie.  The  presence  of  these  spaces  in  this  tissue  has  gained 
for  it  the  name  of  membrana  fenestrata  (  W.  Krause).  In  the  external  granule  layer  the  struc¬ 
ture  is  the  same  as  in  the  inner  granule  layer.  The  radial  fibers  run  through  the  layer  with 
ramifying  branches,  but  contain  no  nucleated  cells.  They  surround  all  the  granules  and  nerve- 
fibers  with  a  sheath,  fill  all  the  Rpaces,  and  finally  end  at  the  outer  margin  of  the  granule  layer 
in  a  plane,  by  blending  here  again  into  a  denser  membrane,  the  limitans  externa  (M.  Schultze). 
This  however  only  forms  a  closed  layer  at  the  periphery  of  the  retina,  but  is  elsewhere  per¬ 
forated  like  a  sieve,  and  by  means  of  the  perforations  admits  of  the  connection  of  the  elements 
of  the  layer  of  rods  and  cones  with  the  granules. 


About  the  macula  lutea,  where  the  retina  is  more  intimately  connected  with  the 
choroid,  or,  more  properly,  with  the  tapetum,  its  formation  appears  different. 

The  nerve-fiber  layer  is  here  very  much  reduced  in  thickness.  Its  bundles  surround  the 
yellow  spot  in  curves,  and  appear  to  send  merely  a  single  layer  of  fibers  over  its  surface  ( Ilenle ). 
In  compensation  for  this  reduction  in  thickness,  the  layer  of  ganglion-cells  is  here  thicker  than 
elsewhere :  its  elements  are  smaller,  and  are  arranged  in  several  layers,  sometimes  as  many  as 
eight  (IT.  Muller).  The  granulated  layer  is  wanting,  and  the  in£e\nal  granule  layer  is  very 
much  thinned.  The  intergranule  layer  is,  on  the  contrary,  highly  ctf  veloped,  and  consists  in 
great  part  of  connecting  nerve-fibers,  which  all  appear  to  radi^yPtom  a  point  in  the  center  of 
the  yellow  spot,  and  form  its  external  layers,  and  by  a  sh^g^curve  to  pass  in  the  horizontal 
direction  {Henle).  The  external  granule  layer  is  thick.  ^SK^rods  are  replaced  by  lengthened 
cones,  closely  crowded  together,  and  they  only  appdfc^Vagain  outside  the  fovea,  increasing  in 
number  toward  the  periphery. 

The  blood-vessels  of  the  retina  are  f^igSrof  the  central  artery  and  vein,  whose 
trunks  lie  in  the  optic  nerve.  There  a^SjjtWo  superior  and  two  inferior,  arterial  and 
venous,  that  is,  eight  main  branclie^dtogether,  besides  several  smaller  twigs,  which 
radiate  toward  the  periphery  o(jjfee  retina,  branch  out  in  various  directions,  and 
finally  curve  into  loops,  fqtaKDfe  close  network,  with  round  openings.  These 
vessels  never  pass  the  ora/Sroata.  They  are  connected  with  the  nutrient  vessels  of 
the  optic  nerve  by  manjTfikc  twigs,  and  by  these  indirectly  with  the  posterior  scleral 
and  choroidal  vessplg^  The  latter  connection,  however,  is  mostly  in  the  arterial  cir¬ 
culation  {Leber). 

The  mainJhq\p*hes  pass  together  over  the  nerve  filament  layer  proper,  and  at  most  enter  it 
without  goi^S^Q^hind  it.  Their  finer  subdivisions  traverse  the  connective-tissue  framework 
to  the  indfer  mament  layer,  at  most  to  the  internal  granular  layer,  e.  The  mosaic  layers  are 
absolMSTy  Without  vessels.  In  the  yellow  spot,  also,  some  capillaries  occur.  It  is  only  the 
fovea  centralis  which  contains  no  vessels.  The  large  venous  trunks  of  the  retina  are  said  to  he 
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everywhere  surrounded  like  a  net  with  lymphatic  vessels,  but  the  arteries  only  partially  so. 
These  lymphatics  pass  through  the  cribriform  fascia,  and  are  connected  with  the  lymphatics  of 
the  optic  nerve  (His). 


Ophthalmoscopic  Appearances. — The  retina  is  not  perfectly  pellucid,  it  is  true, 
but  still  it  is  sufficiently  transparent  to  escape  the  observation  of  inexperienced  ob¬ 
servers.  They  recognize  only  the  branched  vessels  traversing  the  retina  and  rising 
sharply  above  the  yellowish-red  fundus  of  the  eye,  and  some  showing  themselves  to 
be  arteries  by  their  brighter  color,  small  size,  and  direct  course,  some  veins  by  then- 
darker  color,  greater  size,  and  tortuous  course ;  with  strong  illumination  of  the 
fundus,  however,  and  particularly  with  oblique  light,  it  is  not  difficult  to  recognize 
the  retina  itself  as  a  very  delicate  bluish-white  mist,  covering  the  fundus. 


Eyes  rich  in  pigment  are  especially  suited  for  this ;  those  of  blondes  are  less  so.  This  cloud¬ 
iness  is  most  marked  in  the  immediate  vicinity  of  the  optic  nerve,  and  there  it  is  often  so  de¬ 
cided  that  the  papilla  appears  blurred  and  enlarged  in  its  diameter  on  account  of  its  indistinct 
boundaries,  and  the  vessels  appear  veiled.  Then  it  is  often  possible  to  perceive  even  the  indi¬ 
vidual  bundles  of  the  optic  nerve  as  fine,  radiating  striae  (Liebreich). 

Exceptionally,  around  the  papilla  the  retina  appears  cloudy  and  entirely  opaque,  even  large 
elevated  spots  with  cloudy  or  flamelike  borders  appearing  and  hiding  the  choroid  as  far  as  they 
extend,  but  leaving  the  papilla  free  or  only  partially  covering  it.  As  a  very  uncommon  occur¬ 
rence,  such  a  spot  entirely  surrounds  the  entrance  of  the  optic  nerve ;  it  is  generally  limited  to 
a  portion  of  the  circumference,  but  is  then  sometimes  double  or  multiple  (Fig.  31).  It  never 
takes  the  direction  toward  the  macula  lutea.  The  vessels  sometimes  run  freely  over  its  sur¬ 
face,  and  sometimes  they  dip  down  more  or  less  into  it,  and  hence  appear  partially  veiled  or 
entirely  interrupted.  The  cause  of  this  anomaly  is  that  the  nerve  filaments,  which  usually  lose 
their  medullary  sheath  on  entering  the  membrana  cribrosa,  sometimes  reacquire  it  after  passing 
from  the  papilla  to  the  retina,  or  at  least  do  not  become  transparent  till  they  enter  the  latter. 
Unless  very  extensive,  these  conditions  do  not  cause  amaurotic  weakness  of  vision ;  they  usu¬ 
ally  produce  an  enlargement  of  the  blind  spot  ( 0 .  Becker ,  Donitz ),  and  they  do  this  because  the 
cloudy  nerve  filaments  cover  the  sensitive  elements  of  the  bacillar  layer,  and  hence,  as  far  as 
they  reach,  render  impossible  the  reception  of  images  of  objects  on  this  stratum.  Beyond  the 
cloudy  spots  the  retina  functions  normally.  The  condition  is  always  congenital  It  has  been 
repeatedly  observed  in  children,  in  one  case  in  two  sisters,  but  never  as  y^t^^w-born  chil¬ 


dren  (Mauthner). 


S  satisfactorily  ex- 
*side  of  the  vessels, 


In  rare  cases  a  peculiar  reflex  is  seen  in  the  retina,  which  can  not  asj 
plained.  It  is  sometimes  serpentine  streaks  of  light  which  run  alonaK 
and  by  a  movement  of  the  mirror  spring  from  one  side  to  the  ottel^^nd  even  entirely  conceal 
a  vessel  for  some  distance  ( Schirmer ) ;  sometimes  it  is  silvery  jraWiing  spots  with  dark  sha¬ 
dows,  which  change  in  extent  and  form  according  to  the/poMfli^n  of  the  mirror  (they  have 
been  compared  to  ice-flowers  ?)  (Schirmer),  and  have  qgacWjrthe  appearance  of  having  come 
from  an  irregularly  folded  reflecting  surface.  They  ape&^und  solely  in  the  region  of  the  ma¬ 
cula  lutea,  and  especially  in  deeply-pigmented  eyes. 

As  a  rule,  the  macula  lutea  is  seen  onl^vith  great  difficulty  or  even  not  at  all. 
Still  the  slight  vascularity  of  its  imm^w^  Surroundings,  as  well  as  its  known  posi¬ 
tion,  somewhat  under  the  horizont^Viameter  of  the  fundus  oculi,  and  about  two 
diameters  of  the  papilla  outwardCfrom  the  latter,  are  sufficient  data  to  enable  us  to 
bring  it  within  the  visual  fiekk  Frequently,  however,  especially  in  myopes,  it  ap¬ 
pears  very  distinctly  as  a  bright-colored  depression,  which  reflects  the  light 

m  a  peculiar  manner  (Qoftfys),  and  is  usually  surrounded  by  a  brownish  spot  (Fig. 
K  P),  which  appeai^^fe-red  in  a  very  light-colored  fundus.  This  spot  is  some- 
rimes  round,  sometime  irregularly  formed,  large  or  small  in  diameter,  and,  when 
its  color  is  blqa^wd,  may  easily  be  mistaken  for  an  extravasation.  Its  outline  is 
usually  indistinct:  In  some  cases,  however,  as  a  transversely  or  obliquely  directed 
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ellipse,  whose  border  is  surrounded  by  a  bright  glistening  line,  either  partially  upon 
one  side  or  the  other,  according  to  the  position  of  the  mirror  (Figs.  81,  32),  or  en¬ 
tirely  (, SchelsJce ,  Schweigger ,  Goccius ,  Ed.  Jaeger). 

The  explanations  of  the  glittering  ring  seen  round  the  region  of  the  yellow 
spot  with  the  ophthalmoscope,  as  given  by  Liebreich,  Schweigger,  Schirmer,  and 
others,  have  never  been  accepted  by  physiologists  as  conclusive;  and  Mauth- 
ner,  in  his  recent  work  on  the  ophthalmoscope,  brings  an  exhaustive  review  of  the 
many  attempts  to  solve  the  problem  to  a  close,  with  the  assertion  that  the  phenome¬ 
non  can  not  be  accounted  for  on  anatomical  grounds  with  the  knowledge  of  the  part 
now  in  our  possession. 


Fig.  31. 


On  looking  at  some  drawings  of  the  region  of  the  macula,  by  Max  Schultze, 
one  of  which  I  now  reproduce  in  a  diagrammatic  form*  (Taf.  vi.,  Fig.  1),  it  oc¬ 
curred  to  me  that  the  effect  in  question  might  be  produced  by  the  same  causes 
within  the  eye  that  often  produce  it  in  other  places  in  nature,  or,  in  other  words, 
that  it  might  be  the  products  of  reflexion  and  refraction,  J^n  the  combination  of 
curved  surfaces  which  enter  into  the  construction  of  thiXJ^raon  of  the  retina. 

As  you  will  see,  this  region,  as  figured  in  the Jlffl^’am  (Fig.  1),  bears  in  its 
formation  a  strong  resemblance  to  a  shallow  cup,  ojOhich  the  rim  is  represented  by 
a  convex  and  the  bowl  by  a  concave  surface.  *we  look  upon  these  curved  sur¬ 
faces  as  mirrors,  they  would  each  have  thsijQbci,  one  lying  behind  the  other  in 
front,  according  to  their  respective  de<$reo$j,w;  curvature.  And  if  light  should  be 
thrown  perpendicularly  against  such  a^tanbination  of  curves,  the  apex  of  the  out¬ 
side  rim  or  convex  surface  would,  fromAvell-known  optical  laws,  appear  illumina¬ 
ted,  while  the  inside  or  concav$><firface  would  appear  more  or  less  in  shadow. 
Thus  we  should  have  the  effcopOT/a  darker  center,  surrounded  by  an  illuminated 
edge.  r\y 

In  order  to  demonslrf?ltkJliis  in  its  application  to  the  retina,  two  eye-phantoins 
or  cameras  were  made^pfecisely  alike  in  every  respect.  At  the  bottom  of  one  a 
concave  metal  miri^Jbelonging  to, an  ophthalmoscope,  was  placed,  to  represent 
the  retinal  surf  {  jiO  "Another  mirror,  precisely  like  the  first,  was  then  taken,  and  a 


*  Th^Vutnnes  and  curvature  of  the  different  layers  are  fac-similes  of  Schultze’s  c 
drawi^Nyhe  scale  is  here,  however,  reduced  one-half  ;  p  represents  the  pigment  epithelium 
anJW  t0e  nerve-fiber  layer. 
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very  slight  depression  made  in  it  by  carefully  pounding  down  the  region  immedi¬ 
ately  about  the  hole  in  the  center  with  a  rounded  chisel-handle.  As  the  implement 
was  made  of  wood,  a  shallow  indentation  was  made  without  cutting  into  the 
substance  of  the  mirror.  This  was  placed  at  the  bottom  of  the  second  camera, 
and  represented,  in  a  rough  but  sufficiently  exact  way,  the  cup-like  cavity  shown 
in  the  drawing,  as  belonging  to  the  yellow  spot.  The  two  cameras  were  then  ex¬ 
amined  with  the  ophthalmoscope. 

The  first  gave  a  perfectly  distinct  image  of  the  mirror  at  its  bottom,  exactly  as 
we  should  expect  to  see  it,  with  the  hole  in  the  center,  with  clearly-defined  edges  ; 
but  in  the  second  camera  the  hole  was  surrounded  by  a  brilliant  circle,  correspond¬ 
ing  exactly  to  the  limits  of  the  depression,  while  the  central  portion  seemed  to  be 
somewhat  in  shadow.  An  idea,  although  a  very  rough  one,  of  the  effect  can  be 
formed  from  the  following  diagram,  in  which  A  represents  the  camera  in  which 
the  mirror  had  been  left  in  its  natural  condition,  and  B  the  one  in  which  the  slight 
central  depression  had  been  made. 


[Fig.  32. 


In  showing  this  experiment  to  a  confrere ,  I  was  told  that,  strildjAj  as  it  was,  it 
could  not  embody  the  right  explanation  of  the  affair,  inasmu there  was,  in 
fact,  no  such  depression  of  the  entire  region  of  the  macula  asJj^d  been  led  to  sup¬ 
pose  from  Schultze’s  diagram ;  that  the  only  depression  in  ^Xwliole  surface  of  the 
retina  was  confined  to  the  fovea  itself ;  and  that  this,  ^©is  self-evident,  was  en¬ 
tirely  too  small  to  give  so  extensive  a  reflex ;  and  fi^tH^  that  Schultze’s  figure  was 
merely  a  diagrammatic  representation  of  the  foyeaL^ry  much  enlarged. 

If  this  is  true,  then  of  course  the  experimeni&pid  with  it  the  explanation,  falls 
to  the  ground ;  and  it  cannot  be  denied  but  ridt  Henle  distinctly  states  that  the 
only  depression  in  the  whole  surface  of^J©  retina  is  just  at  the  fovea  centralis 
itself.  But  it  is  by  no  means  so  certaijniW)  the  excavation  pictured  by  Schultze  is 
meant  to  represent  only  that  of  the  Iwfa,  or  that  it  is  an  exaggerated  and  diagram¬ 
matic  representation  for  the  nn^Vjiirposes  of  explanation.  On  the  contrary,  he 
states  distinctly  that  “  all  the  lVj&ers,  excepting  the  rods  and  cones,  are  copied  ex¬ 
actly  from  a  section  throug^Mj)  normal  human  retina ;  the  drawing,  as  here  repre¬ 
sented,  shows  the  maculaQ^tea  without .  plica,  consequently  as  it  actually  is  in  life  ’’ 
(Joe.  cit .,  p.  109). 

Schultze  has  gra$^  too,  the  scale  on  which  the  drawing  was  made,  namely,  an 
enlargement  of  oA  hundred  and  ten  times.  If  we  now  measure, in  his  diagram  the  ex¬ 
tent  of  surfa^j^uAhe  retina  which  is  stained  yellow,  and  which  it  is  to  be  supposed 
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was  meant  to  represent  the  extent  of  the  region  of  the  macula  lutea,  we  find  it  is  158 
millimetres.  This,  reduced  to  the  normal  size,  would  give  for  the  measurement  of 
this  region  1.4  millimetre,  which  corresponds  to  the  average  dimension,  as  deter¬ 
mined  by  the  majority  of  observers.  Again,  if  we  suppose  that  Schultze  meant 
the  depression  to  be  confined  solely  to  the  fovea,  and  under  this  supposition  we 
measure  the  distance  across  the  actual  mouth  of  the  cavity  as  figured  in  the  dia¬ 
gram,  we  find  it  is  equal  to  110  millimetres,  which,  reduced,  gives  an  actual  size  of 
1.0  millimetre,  which  is  five  or  six  times  as  large  as  it  is  in  the  normal  eye,  so  that 
it  is  not  possible  that  the  cup-shaped  depression  is  meant  to  represent  nothing  but 
the  fovea.  There  can,  indeed,  be  no  doubt  but  that  Schultze  meant  to  give  in  his 
picture  an  exact  counterpart  of  this  region  of  the  retina  as  it  really  is  in  nature, 
and  if  so,  there  is  no  reason  why  the  conditions  represented  in  the  experiment  should 
not  be  a  sufficiently  exact  imitation  of  those  in  the  actual  eye. 

It  must  be  conceded,  however,  that  Schultze1  s  views  and  Henle’s  are  diametrically 
opposed.  Can  it  be  that  this  cup-like  depression  varies  in  different  eyes,  both  as  to 
extent  and  depth,  so  that  in  some  it  shall  be  limited  to  the  fovea  alone,  and  in  oth¬ 
ers  extend,  getting  shallower  as  it  goes,  even  up  to  or  near  the  boundary-line  of  the 
entire  macula  ? ,  This  would  account  for  the  presence  of  the  ring  in  some  eyes,  and 
its  absence  in  others,  and  its  frequent  and  not  inconsiderable  variation  when  pres¬ 
ent  in  size  and  shape. 

Bearing  in  mind  that  at  the  macula  lutea  the  nerve-fiber  layer  ceases  to  exist  as 
such,  and  that  the  nerve-fibers  make  a  peculiar  bend  here,  it  occurred  to  me  that  a 
difference  in  level  might  be  occasioned,  which,  varying  in  different  cases,  might 
still  be  sufficiently  marked  in  many  eyes  to  give  the  effect  in  question. 

In  order  to  show  how  slight  an  inequality  in  surface  would  produce  the  phe¬ 
nomenon,  and  to  determine  whether  it  could  be  possibly  produced  by  the  above  con¬ 
dition,  the  following  experiment  was  made : — 

A  piece  of  thin  and  perfectly  pure  tin-foil,  such  as  dentists  use,  was  selected, 
and  its  thickness  carefully  measured  under  the  microscope ;  this  was  found  to  be 
only  jiu  of  an  English  line.  A  flat  circular  disk  of  plain^g(as^was  then  prepared. 
A  small  circular  hole  was  next  cut  in  the  center  of  a  p^Sbf  the  foil,  which  was 
left  somewhat  larger  than  the  disk  of  glass.  This  lattQQvas  then  covered  with  the 
foil  by  carefully  folding  the  surplus  quantity  ovxiQjk  edges  of  the  glass  till  the 
surface  of  the  foil  was  gradually  worked  perfe freight  and  smooth,  so  as  to  give 
finally  much  the  appearance  of  a  flat,  thin  1/ftfJh^  covered  with  silver,  and  having 
in  its  center  a  circular  hole,  through  whi(&tmr  glass  was  visible.  As  the  thickness 
of  the  foil  was  you-  of  a  line,  the  depth  ^^he  hole  in  the  center  must  be  the  same. 

A  second  piece  of  foil,  having,  hcjrt^ever,  no  hole  in  its  center,  was  now  stretched 
as  above  over  the  first  covering,  ar^rj&e  surface  was  then  gently  rubbed  till  the 
upper  covering  had  molded  itad^itfer  the  pressure  into  the  hole  in  the  covering 
beneath. 

The  effect  of  this  wasQomve  a  perfectly  smooth  surface,  with  a  very  slight  de¬ 
pression  in  the  center.  ^TEedepth  of  this  depression,  even  if  it  vras  equal  to  that 
of  the  hole  itself  beJ&ftke  second  covering  was  put  on,  could  not  be  more  than 
Tuo  of  a  line,  byrt^^Hffust  be  in  fact  much  less,  as  it  is  evident  that  the  depth  must 
decrease  with^j^  covering.  The  disk  was  then  fitted  to  a  camera  and  observed 
with  the  ouliflvfrmoscope,  just  as  in  the  former  experiment,  and  with  precisely  the 
same  The  glittering  ring,  marking  the  boundary  of  the  depressed  region, 
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was  present  in  a  marked  degree,  and  showed  a  very  striking  resemblance,  both  in 
size  and  appearance,  to  that  seen  in  the  actual  eye:* 

We  have  taken,  it  must  be  borne  in  mind,  the  depth  of  the  depression  as  you  of 
a  line,  a  difference  in  level  which  seems  almost  inappreciable,  and  which  is,  in  fact, 
three  times  less  than  the  thickness  of  the  single  layer  of  epithelial  cells  between  the 
retina  and  choroid.  Now,  as  the  nerve-fiber  layer  is,  at  the  distance  from  the  optic 
disk  corresponding  to  that  of  the  macula,  -5\j  of  a  line  thick,*  we  should,  even  if  we 
took  the  lowest  estimate,  have  tissue  enough  in  the  thickness  of  the  nerve-layer 
alone  to  make  a  depression  fourteen  times  as  deep  as  that  which  produced  the 
effect  in  the  phantom. 

And  if  for  any  reason  whatever,  such  as  the  bending  or  overlapping  of  some 
of  the  fibers  as  they  inclosed  the  macula,  and  the  ending  of  others  concentrically 
around  it,  a  difference  of  level  of  even  the  slightest  degree  was  formed,  then  the 
effect  might  be  produced  through  the  nerve-fiber  layer  alone,  without  taking  into 
consideration  the  thinning  of  the  other  layers  of  the  retina  at  this  place. 

But  it  may  be  said  that  if  this  difference  of  level  did  exist,  it  ought,  however 
slight  it  might  be,  to  be  seen  with  the  microscope.  This  we  readily  admit  ought 
to  be  the  case  if  we  could  get  sections  of  the  part  as  it  really  exists  in  nature,  but 
it  must  be  borne  in  mind  that  it  is  almost  hopeless  to  do  this,  on  account  of  the 
distortion  of  the  part  by  the  formation  of  the  so-called  plica  at  almost  the  very 
moment  the  eye  is  opened,  and  this  too,  letting  alone  the  disturbance  of  the  tissue 
which  would  necessarily  follow  by  even  the  most  delicate  manipulation,  and  letting 
alone,  too,  the  minor  difficulty  of  even  getting  a  section  directly  through  this 
region. 

It  must,  too,  be  admitted  that,  with  all  the  labor  and  talent  which  have  been 
expended  on  the  anatomy  of  the  retina,  we  still  know  little  about  that  of  the  nerve- 
fiber  layer  in  the  region  of  the  macula.  Under  .these  circumstances  may  not  the 
ophthalmoscope  have  a  voice  in  explaining  a  phenomenon  which  is  in  sffrict  accord¬ 
ance  with  physical  laws,  and  which,  outside  of  the  eye,  can  only  b ej^T^plai necl  ? 

How  far  the  peculiar  arrangement  of  the  anatomical  element^m^  the  different 
layers  which  enter  into  the  construction  of  the  part,  and  whv@(Ngo  to  make  this 
inequality  of  level,  contributes  to  the  effect,  we  will  not  at^Plwpt  t~ 
is  the  difference  of  level  itself  which  we  would  insist  uwwNas  the 
in  the  production  of  the  phenomenon. 

There  are  one  or  txvo  additional  points  which  gbtx^fnove  that  the  effect  is  due  to 
difference  of  level,  one  of  "which  is  the  fact  that  ften  get  a  reflex  of  precisely 
file  same  character  along  the  vessels ;  and  we/know  from  the  microscope  that  these 
often  project,  though  stiff  covered  with  1flia5nerve-fibers,  above  the  level  of  the 
retina.  v0  ^ 

ftw^Deculiar  reflex  seen  at  the  fovea  centralis, 
ut  by  Coccius,  and  the  usual  shape  of  which, 
fioe,  which  changes  from  side  to  side  according 


to  determine;  it 
essential  factor 


retina, 

A  second  argument  in  its  favor  i 
with  the  upright  image ,  first  poinfci 
as  you  are  aware,  is  that  of  a  hprso 
to  the  movements  of  the  eye, 


Now,  we  know  that  th*Afc^ea  is  described  by  most  anatomists  as  a  narrow  fossa 
with  pretty  sharply- d^^eli ng  walls,  and  the  shape  of  the  reflex  is  just  such  as 
would  come  from  a  ra^o w-mouthed  pit ;  for,  while  one  side  was  turned  so  as  to 
catch  the  lightjyjslVeflect  it,  the  other  edge  xvould  be  turned  so  that  no  reflex 
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would  come  back  from  it,  consequently  we  should  have  a  crescent  or  lialf-moon- 
shaped  reflex,  changing  its  position  as  it  really  does  with  every  movement  of  the 
eye. 


The  reflex  of  the  fovea,  even  when  present,  is  not,  however,  always  of  a  cres¬ 
centic  shape,  for  it  sometimes  has  the  appearance  as  if  it  were  only  the  segment 
of  a  small  circle  which  was  illuminated,  or  as  if  the  fossa  were  a  triangular  one, 
and  light  were  reflected  from  only  one  side  of  it,  in  which  case  the  reflection  streams 
out  something  like  the  tail  of  a  very  minute  comet ;  again,  it  has  the  appearance 
of  a  delicate  phantom-like  veil  stretched,  in  part  or  entirely,  across  the  fovea ;  and 
then  again  there  is  no  reflex  at  all,  and  the  fovea  looks  like  a  small  yellow  dot, 
varying  in  size  and  shape,  and  has  the  appearance  as  if  it  had  been  flecked  directly 
on  to  the  surface  of  the  retina  with  a  brush. 

May  not  these  differences  in  effect  of  the  reflection,  when  present,  be  due  to 
variations  in  anatomical  construction  of  the  part,  and  principally  to  differences  in 
shape  and  depth  of  the  excavation ;  and,  when  the  reflex  is  absent,  may  not  its 
absence  be  due  to  the  want  of  any  difference  in  level  ? 

These  are  questions  which  the  anatomists  must  answer,  but  one  thing  is  certain : 
where  there  are  such  marked  variations  in  effect,  there  must  be  also  marked  varia¬ 
tions  in  cause. 

In  regard  to  the  fact  which  Mautlmer  emphasizes  as  so  curious  and  unaccount¬ 
able,  that  we  only  get  the  halo  round  the  macula  with  the  inverted  image,  and 
never,  under  any  circumstances,  with  the  upright,  I  have  only  to  offer  in  explana¬ 
tion  that  we  should  bear  in  mind  that  the  apparent  diameter  of  the  region  of  the 
yellow  spot,  under  the  enlargement  of  the  upright  image,  would  be,  on  the  average, 
about  one  inch,  which  is  much  too  large  for  the  entire  circuit  to  be  in  view  at  once; 
and  furthermore  that,  do  what  we  will,  the  illumination  with  the  upright  image  is 


never  so  strong,  or  so  concentrated  on  a  small  surface,  as  with  the  inverted. 

But  I  would  add,  while  admitting  Mauthner’s  statement,  as  almost  a  law,  that 
occasionally  I  have  got  a  distinct  but  very  faint  segm^itMyf  reflection  which  I 
could  make  play  about  in  that  portion  of  the  retina  wWW  imagined  the  bound¬ 
ary  circle  of  the  yellow  spot  should  be  (Loving).) 

Senile  Changes. — These  affect,  principal!  nP  connective-tissue  envelope  and 
framework.  The  radial  fibers  become  cloitftyCMm  molecular  detritus,  and  then  give 
to  the  retina,  when  viewed  from  without  JSirfarbled  appearance,  which  is  especially 
evident  in  the  eyes  of  the  cadaver.  ^ 

In  old  persons  we  almost  always^M&  transparent,  highly  refractive  coloid  and  amyloid 
spherical  masses,  and  sometimes  thJkA’e  laid  on  in  such  numbers  and  size  that,  to  the  naked 
eye,  as  well  as  with  the  ophthah^fefce,  the  retina  appears  stippled  white.  They  are  situat¬ 
ed  principally  in  the  nervous^-MSytent  layer,  but  appear  also  in  the  connective-tissue  framework 
of  the  optic  nerve,  and  fere  «5Terosed  connective  tissue,  and  partly,  perhaps,  sclerosed  nerve 
elements.  The  limitaim  refemae  also  usually  becomes  cloudy  by  a  deposition  of  organic  matter, 
which  frequently  ag^^^bes  into  the  most  various  figures.  We  also  meet  atheromatous  vessels 

( wedi).  ry 

Small  vess^sjmHTcapillaries  which  have  undergone  fatty  degeneration,  and  thickly  strewn 
in  part  wit^^H^tK-granules,  are  by  no  means  an  uncommon  occurrence,  particularly  in  the 
neighbor hn ocVm d  at  the  periphery  of  the  retina,  and  appear  to  be  connected  pathdgenetically 
with  retinae,  very  commonly  occurring  in  old  people  and  with  senile  cataract  ( Iwanoff )• 

is  probable  that  these  changes  are  connected  with  the  decrease  of  sharpness  of 
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vision  which  is  occasionally  noticed  in  old  persons.  But  here  undoubtedly  the  atro¬ 
phy  of  the  pigment  layer,  the  coloid  degeneration  of  the  uveal-bounding  membrane, 
and  the  thus-caused  stronger  reflection  of  light  of  the  fundus,  also  assist. 

Nosology — The  inflammatory  process  always  starts  from  the  connective-tissue 
framework  of  the  retina.  It  furnishes  variable  amounts  of  a  product  which  usually 
appears  as  an  infiltration  between  and  in  the  layers  of  the  membrane,  but  often  also 
collects  as  an  exudation  on  one  or  both  surfaces  of  the  retina.  This  is  composed  of 
a  gelatinous,  coagulable  basis,  and  of  cell  developments,  which  vary  greatly  in  qual- 
lity  and  quantity  with  the  character  of  the  inflammation.  The  elements  of  the 
retina  itself  are  thus  changed  in  various  ways.  The  connective-tissue  framework  and 
walls  of  the  vessels  are  often  partly  hypertrophied,  but  more  frequently,  especially 
with  great  intensity  of  the  process,  the  connective  tissue  is  affected  with  fatty  de¬ 
generation,  and  may  even  be  entirely  dissolved.  Those  of  the  connective-tissue 
nuclei  that  are  not  destroyed  in  the  inflammatory  proliferation  are  changed  partly  to 
fat  granules  and  partly  sclerose,  and  are  transformed  into  coloid  and  amyloid 
bodies.  The  nervous  elements  long  retain  their  integrity,  and  usually  show  their 
participation  in  the  inflammation  less  by  marked  proliferation  than  by  sclerosis,  and 
especially  by  fatty  degeneration  (II.  Muller ,  Schweigger,  Wedl). 

The  brawn 3*  basement  substance  of  the  inflammatory  product  is  at  first  almost  homogeneous, 
or  at  most  merely  finely  molecular,  but  becomes  gradually  opaque  by  the  secretion  of  small 
fat  globules.  Sometimes  it  may  coagulate  during  life  ;  at  any  rate  it  can  be  made  to  coagulate 
by  using  hardening  fluids,  and  then  appears  in  the  form  of  an  opaque  whitish-gray  fibrous 
mass,  which  insinuates  itself  between  the  elements  of  the  retina,  separating  them  from  one 
another.  It  is  usually  found  in  all  the  layers  of  the  retina,  though  most  of  it  is  collected 
together  in  the  granular  layers.  The  serpentine  course  of  the  vessels  in  an  ascending  and  de¬ 
scending  meridional  direction,  so  frequently  observed  in  inflammation  of  the  retina,  certainly 
indicates  that  these  infiltrations  of  the  tissue  are  not  always  uniform,  but  lift  up  the  surface 
of  the  retina  like  a  hump. 

The  fatty  disintegration  of  the  filamentary  framework  is  particularly  ^S^r^d  in  the  con¬ 
nective  tissue  of  the  granular  layer,  while  the  framework  of  the  inner  r^haf  layer  often,  and 
especially  in  long-existing  chronic  inflammation,  is  found  hypertrophy^  The  hypertrophic 
supporting  fibers  evidently  increase  in  size,  each  individual  filameiiifeA^cbmes  thicker  and  more 
refractive,  and  hence  the  whole  framework  becomes  cloudy,  ^\ifiat  the  vascular  trunks, 
coursing  in  the  inner  retinal  layers,  are  enveloped  as  by  a^fl^jThe  cloudiness  is,  moreover, 
decidedly  increased  by  the  simultaneous  changes  of  coimeoJiro-tissue  nuclei.  These  swell, 
their  contents  become  cloudy  by  precipitation  of  moleSclarfatty  masses,  and  they  commence 
to  proliferate.  Subsequently  a  large  part  of  these  ^yrbnts  change  to  fatty  granules,  while 
another  part  harden  and  metamorphose  into  resisting,  strongly  opalescent,  nucleated,  and  often 
slightly  granular  coloid  and  amyloid  bodies.  ^rfCniat  granules,  as  well  as  the  coloid  bodies, 
are  sometimes  isolated,  sometimes  grouped  iinpm^es  between  the  framework  ;  when  they  are 
pressed  together  in  nests  they  often  cau>^\w;  above-mentioned  stippled  appearance  on  the 
retina.  The  fatty  granules  and  bodies  usually  appear  most  plentifully  in  the 

granular  layer,  and  then  in  the  nervi-filtment  layer.  Here  they  often  occur  to  such  an  extent 
that  they  cannot  have  resulted  fj^nifneexisting  elements,  but  render  necessary  the  supposi¬ 
tion  of  a  precedent  cell  increase^©!  a  subsequent  metamorphosis  of  the  newly-formed  cells. 
Finally,  the  anatomical  evidd^js  often  point  to  luxurious  cell  development  in  an  unmistak¬ 
able  manner — often  largfchfo^lastic  cells,  sometimes  undergoing  proliferation,  appear  in  the 
framework,  while  granules  and  coloid  bodies  decidedly  diminish  in  number.  In 

some  cases,  heaps  oh  already  developed  spindle-shaped  or  nodulated  nucleated  cells,  and  the 
commencement  of>*Aplastic  connective-tissue  intercellular  substance,  have  been  found  in  the 
framework  of  ti’fc^Jetma.  Sometimes  the  new  formation  has  gone  further ;  whole  bundles  of 
completely  d/vy oped  nucleated  tissue  grow,  especially  from  the  intergranular  layer,  into  the 
choroidal  Okimim.  (Pope),  or,  as  more  frequently  happens,  into  the  vitreous.  Such  collections 
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of  neoplastic  nuclei  or  cells  appear  mostly  to  be  the  cause  of  the  above-mentioned  marbled 
appearance  of  inflamed  retina. 

The  nervous  elements,  as  was  said  before,  often  resist  for  a  long  time,  or  become  cloudy, 
simply  by  fatty  deposition,  without  losing  the  possibility  of  again  returning  to  normal  func¬ 
tional  activity.  Finally,  however,  by  fatty  degeneration  or  sclerosis,  they  lose  their  nervous 
character.  Nervous  tubes  undergoing  fatty  degeneration  often  swell  decidedly,  and  when 
numerous,  not  unfrequently  cause  a  very  distinct  striated  appearance  in  the  parts  of  the  retina 
affected.  In  ganglion  cells  undergoing  fatty  atrophy,  instead  of  nuclei  we  find  one  or  two  dull, 
shining  fat  globules,  or  even  the  entire  cell  contents  are  changed  to  a  fine  granular  mass,  and 
the  processes  from  it  also  appear  expanded  by  a  similar  friable  mass.  The  granules  and  the 
elements  of  the  bacillar  layer  usually  hold  out  the  longest,  but  they  also  may  finally  become 
*  fatty.  Sclerosis  is  more  especially  seen  in  the  nervous  tubes  ;  of  the  other  nervous  parts 
nothing  is  yet  certainly  known,  only  it  is  very  probable  that  they  sclerose  and  may  change  into 
coloid  bodies  ( Iwanoff, \  Klebs).  Sclerosing  nervous  tubes  appear  elongated,  varicose,  finely 
molecular,  and  more  strongly  refractive.  Some  of  the  varicose  swellings  develop  quickly  to  a 
considerable  size,  and  gradually  acquire  the  appearance  of  coloid  bodies,  especially  when  the 
nervous-tube  framework  uniting  them  degenerates,  or  is  even  entirely  destroyed,  and  the 
sclerosed  nodules  appear  isolated. 

In  one  case  the  development  of  these  coloid  masses  had  progressed  very  far, 
though  only  seventeen  hours  had  elapsed  since  the  occurrence  of  the  wound  which 
was  the  exciting  cause  of  the  inflammation  {Berlin).  There  is,  therefore,  good 
reason  for  distinguishing  the  coloid  degeneration  under  such  conditions  from  that 
which  is  observed  in  progressive  atrophy,  and  for  regarding  the  former  rather  as  a 
kind  of  hypertrophy. 

The  vessels  undergo  changes  in  their  walls  similar  to  those  in  the  fibrous  framework  of  the 
retina.  Especially  do  the  finer  twigs  become  fatty  here  and  there.  They  also  partially 
sclerose,  their  walls  appear  thickened  by  a  hard,  strongly-refracting  substance,  which  also 
spreads  into  the  caliber  and  narrows  it,  and  also  here  and  there  collects  into  nodules  or  plates, 
which  correspond  in  all  their  peculiarities  to  the  coloid  bodies  of  the  connective  tissue 
(  Virchow).  The  adventitious  layer  of  the  vessels  usually  hypertrophies,  and  in  the  larger 
trunks  often  does  so  very  extensively,  so  that  they  not  only  appa^h^emarkably  thickened, 
but  also  provided  with  neoplastic  connective- tissue  appendicegj^fekm  sometimes  resemble 
papillary  outgrowths,  at  others  the  wing-shaped  border  oiA&ne  plant  pedicles  (  Wedl). 
Their  nuclei  often  appear  greatly  developed,  and  not  unfr^q^ehtly  contain  whole  chains  of 
neoplastic  cells.  The  epithelium  on  the  lining  of  the  participates  in  the  proliferation 

{Iwanoff). 

In  some  cases  the  proliferation  of  the  walls  oJPTwWessels  exceeds  that  of  the  connective- 
tissue  framework  to  a  remarkable  extent,  so  tlmt  Vifi/arger  branches  of  the  trunks  of  the  cen¬ 
tral  veins  are  distinctly  seen  to  project  as  whi^V>rds  from  the  inflammatory  cloudiness  of  the 
retinal  tissue  {Perivasculitis  retince,'  Iwanoff, \tftgel). 

The  participation  of  the  walls  a  vessels  in  the  process  is  a  chief  cause  of  the 
very  frequent  occurrence  of  torf^rlfagic  extravasations  in  inflamed  retina.  These 
extravasations  are  usually  ^lymght  extent,  as  the  conditions  of  the  intra-ocular 
circulation  are  unfavorfobljTo  the  escape  of  blood  from  individual  ruptures  of 
vessels.  But,  on  tlie^ther  hand,  they  are  often  very  numerous.  They  are  usually 
situated  in  the  innej^krfers  of  the  retina,  but  under  the  pressure  of  the  blood  not 
unfrequently  pras^Mto  the  meshes  of  the  connective-tissue  framework,  and  their 
shape  is  by  it.  Among  the  supporting  filaments  they  appear  columnar, 

about  the.  papilla  striated,  etc.  (. Heymann ,  Schneller).  Rarely  they  break  up  the 
tissue tend  to  the  outer  filamentary  layer,  or  between  the  retina  and  choroid, 
or  to  We  other  side  enter  the  vitreous.  When  not  very  extensive  they  are 
ush&J^  absorbed.  But  occasionally  they  become  permanent,  change  to  a  purple 
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or  rusty-brown  color,  and  are  transformed  to  a  granular  mass,  in  which  necrosed 
blood  corpuscles,  and  sometimes  hematin  crystals,  may  be  recognized  for  a  long 
time. 

But  the  frequent  occurrence  of  extravasations  in  retinal  inflammations  has  another 
cause,  namely,  the  swelling  of  the  optic  papilla,  and  the  venous  congestion  depend¬ 
ent  on  it.  A  process  of  proliferation  going  on  in  the  retina  is  rarely  confined  to  it ; 
it  usually  extends  to  the  trunk,  or  at  least  to  the  head  of  the  optic  nerve.  On  the 
other  hand,  a  neuritis  is  rarely  confined  to  the  papilla,  but  extends  to  the  retina. 
Hence  there  is  usually  not  a  retinitis  in  the  strict  sense,  but  a  neuro-retinitis. 

The  anatomical  picture  of  the  process  is  not  by  any  means  always  the  same,  but 
changes  its  characteristics  very  decidedly.  From  these  differences  many  varieties  of 
neuro-retinitis  are  described,  which,  however,  are  connected  by  many  intermediate 
forms. 

In  the  great  majority  of  cases  the  retina  and  papilla  in  the  dead  subject  appear 
quite  regularly  swelled  throughout,  with  a  gelatinous  translucency  or  veil-like 
cloudiness,  in  parts  perhaps  stippled,  striated,  or  marbled.  Careful  examination 
shows  the  inflammatory  process  in  all  layers  of  the  retina.  But  the  infiltration,  the 
increase  in  the  connective-tissue  framework,  fatty  degeneration  and  sclerosis  of  the 
nerve  elements,  are  not  spread  equally  through  the  entire  thickness  of  the  retina. 
But  we  are  apt  to  find  the  characteristic  changes  more  prominent  sometimes  in  the 
nervous,  sometimes  in  the  pavement  strata. 

If  the  inner  layers  are  chiefly  affected,  a  decided  hyalitis  usually  occurs ;  on  the 
contrary  the  choroid  and  tapetum  usually  retain  their  integrity  in  pure  cases,  or  only 
participate  late  in  the  disease.  These  cases  are  described  as  neuro-retinitis  diffusa. 

But  where  the  inflammatory  process  most  affects  the  outer  strata  of  the  retina, 
the  tapetum  always  sympathizes  very  decidedly.  It  is  often  found  undeveloped, 
yellow,  irregularly  distributed,  and  is  even  absent  in  some  places.  Some  groups  of 
cells,  however,  are  usually  in  a  state  of  proliferation,  increase  by  new  formation, 
collect  in  clumps,  in  some  places  grow  into  the  retina  relaxed  by  inhumation,  and 
here  excite  other  neoplastic  cells  to  the  formation  of  pigment.  causes  of  this 

intimate  connection  between  retina  and  tapetum  are  partly  c^^bctive-tissue  out¬ 
growths  from  the  pavement  strata,  which  grow  in  betw^Na  the  pigment  cells 
(Junge,  Pope ,  Iwanoff, \  Rudnew),  but  chiefly  an  exudatiorylQbr  of  gelatinous  coagu- 
lable  product  on  the  outer  surface  of  the  retina,  wliidj^nmtes  the  retina  and  choroid, 
and  represents  an  exuded  portion  of  inflammatory  ^lfijtimion. 

This  layer  appears  sometimes  homogeneous,  or  at  finely  granular,  sometimes  striated 
or  indistinctly  filamentary.  It  usually  contains  birb*»a  slight  amount  of  cellular  elements. 
Occasionally  some  newly-formed  vessels  occur  ip^^pSdmisch ) ,  which  appear  to  be  connected 
with  those  of  the  retina,  and  probably  are  nj@ted  inward  with  the  connective-tissue  out¬ 
growths.  ^ 

The  exudation  layer  is  of  ten  spi£^  quite  regularly  over  the  whole  surface  of  the 
retina,  and  its  attachment  to  thCclJoroid  and  the  changes  in  the  tapetum  extend  to 
all  parts  of  these  bodies.  4^Jfcliough  these  cases  represent  an  exudative  form  of 
neuro-retinitis,  they  are  abftSHftilways  classed  among  the  diffuse  retinal  inflamma¬ 
tions,  as  their  charact^r^^rxhanges  are  almost  always  obscured  during  life  by  the 
cloudiness  of  the  r^h^vW  vitreous,  caused  by  the  inflammation.  The  appearance 
of  the  two  diseases n^theref  ore,  very  similar  during  life,  and  the  difference  does  not 
become  appara^iui  later  in  the  course,  when  the  cloudy  portions  begin  to  clear  up, 
and  progr&sivV'atrophy  takes  the  place  of  proliferation. 
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In  other  cases  the  exudation  collects  particularly  at  certain  parts  of  the  posterior 
surface  of  the  retina,  or  it  only  takes  place  in  streaks,  while  elsewhere  the  diffusely 
inflamed  retina  does  not  unite  with  the  choroid.  Indeed  not  unfrequently  the 
wdiole  process  occurs  only  in  spots,  and  the  remainder  of  the  retina  and  tapetum 
continue  nearly  normal,  or  only  sympathize  to  a  slight  extent.  These  exuded  pro¬ 
ducts  usually  form  rather  thick,  and  often  even  extensive,  patches  with  more  or  less 
sharp  borders.  Their  opacity  and  brighter  color  cause  them  to  show  distinctly  in 
the  surrounding  cloudiness,  and  when  they  are  more  extensive  they  give  the  retina 
about  them  the  appearance  of  being  pressed  forward.  Later,  when  part  of  the  exu¬ 
dation  has  been  absorbed  and  the  rest  is  shrinking  away,  they  present  very  charac¬ 
teristic,  frequently  figured  spots,  whose  intensely  bright  basis,  and  often  moderate 
deposit  of  very  dark  pigment  masses,  render  most  perceptible  the  above-mentioned 
tapetal  changes.  They  are  most  generally  in  the  vicinity  of  the  macula  lutea, 
where  normally  the  union  between  retina  and  choroid  is  very  intimate.  The  name 
neuro-retinitis  exudativa  is  especially  suited  to  this  form. 

When  the  inner  layers  of  the  retina  very  decidedly  participate  in  the  affection, 
the  vitreous  is  usually  clouded  by  the  inflammation.  The  choroid  may  participate 
in  the  proliferation,  but  does  not  necessarily  do  so  ( Sdmisch ),  and  when  it  does  it  is 
generally  in  a  manner  less  marked.  But  later  atrophy  of  the  choriocapillaris  ancl 
vasculosa  occur  in  the  vicinity  of  the  point  of  exudation.  Still,  here  and  there  we 
meet  cases  where,  according  to  recent  observations,  the  product  is  originally 
deposited  in  the  choroidal  parenchyma  proper,  in  nodular  masses,  or  in  flat,  exten¬ 
sive  round  patches  with  sharp  elevated  edges.  It  is  said  that  these  points  subse¬ 
quently  break  through  the  limitans  of  the  choroid,  come  in  contact  with  the  outer 
surface  of  the  retina,  and,  while  they  cause  the  latter  to  participate  in  the  process, 
press  into  its  tissue  (Forster,  Iwanoff).  These  conditions  of  the  choroid  justify 
to  some  extent  the  names  formerly  given  to  the  whole  disease,  retino-choroiditis,  or 
choroiditis  exudativa. 


The  nodular  deposits  in  the  choroidal  tissue  manifested  them  s  elVes  as  groups  of  prolif¬ 
erating  spindle-shaped  cells,  or  as  branching,  anastomosing  ai^d^stiyigly  pigmented  cords, 
which  were  partly  degenerated  blood-vessels  of  the  vasculosa,  newly-formed  nucleated 

masses.  These  formations  were  deposited  in  a  slightly  striaJ0^?fssue,  which  was  strewn  with 
numerous  coloid  bodies  and  non-pigmented  nuclei.  Her^Wm  there,  however,  the  pigmented 
masses  collected  so  that  the  basis  altogether  disappeai^a^Jmd  extensive,  almost  solid  masses 
of  pigment  appeared,  projecting  somewhat  above  tim^Yrace  of  the  choroid.  In  one  case  this 
deposit  was  found  to  consist  of  a  transparent,  firaly\mkmented,  wide-meshed,  colorless  tissue, 
which  was  sharply  bounded  from  the  surroCidmg  slightly-changed  choroidal  tissue.  This 
tissue  had  cavities  in  it  which  were  filled  a  formless  mass  of  scanty  nucleolar  tissue 

and  true  nucleated  cells.  The  elemenWorrhe  choroid  about  these  points  were  entirely 
destroyed.  On  the  surface  of  the  non*M«fented  nodules  could  be  clearly  seen  a  stratum  of 
proliferating,  darkly  pigmented,  nuaroa*e0[  cells.  The  retina  appeared  connected  with  the  new 
formation  by  filamentary  procesS^Jmd  as  the  cases  examined  were  old,  it  appeared  greatly 
atrophied  (Forster).  _  Cr 

The  number  of  recordecTobiervations  is  too  small  for  us  to  be  able  to  say  with  certainty 
whether  the  above-mention ecTaifferences  are  only  varieties  of  the  same  disease,  or  characterize 
essentially  different  in*j&£rses.  Latterly  the  inclination  has  been  to  favor  the  latter  view ; 
some  even  distingubj^^ases  of  the  first  kind  as  “retinitis  circumscripta,”  those  of  the  second 
as  “  choroiditi^reQmris,”  saying  that  in  the  former  the  retinal,  in  the  latter  the  choroidal 
affection  pref^m^htes  (Sdmisch).  But  it  is  only  a  question  of  proportion,  and  the  occurrence 
of  numerous  transition  forms  permits  the  consideration  of  the  two  varieties  together. 

fl.  j^Jurother  form  of  retinal  inflammation,  which  is  associated  with  Bright’s  (or 
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similar)  disease  of  the  kidney,  and  is  hence  described  as  nephritic  retinitis,  large 
quantities  of  an  inflammatory  product,  which  quickly  becomes  fatty,  collect  in  the 
posterior  half  of  the  retina  and  in  the  papilla,  and  often  cause  them  to  swell 
decidedly.  At  the  same  time  there  is  great  congestion,  at  least  in  the  veins. 
Striated  or  spotted  extravasations  in  the  region  of  exudation  constantly  occur. 


The  microscopical  appearance  is  not  very  different  from  that  of  the  preceding  form  of 
retinitis.  It  is  only  characterized  by  the  enormous  ganglion-cell-like  hypertrophy  of  the 
nerve-fibres  (sclerosis)  in  the  coloid  degeneration  of  the  walls  of  the  retinal  vessels,  by  the 
moderate  collections  of  exudation  which  usually  appear  as  infiltrations,  but  not  unfrequently 
as  exudations  between  retina  and  choroid,  gluing  together  these  two  membranes  at  intervals, 
and  causing  changes  of  tapetum  characteristic  of  the  exudative  form  of  retinitis.  At  the 
same  time  fibrinous  coagula  and  proliferating  cells  are  often  seen  in  the  vitreous.  The  choroid 
appears  infiltrated  with  serum,  and  its  tissue  spongy ;  the  connective-tissue  cells  of  its  stroma 
appear  swelled,  clouded,  and  some  of  them  changed  to  coloid  bodies.  The  delicate  vessels, 
especially  the  network  of  the  choriocapillaris,  had  their  walls  thickened  by  a  highly  refracting 
substance,  but  their  caliber  contracted  or  quite  obliterated  ( sclerosed ),  that  is,  they  partici¬ 
pated  in  a  degeneration  which,  according  to  recent  investigations,  is  said  to  extend  to  all  the 
smaller  vessels  of  the  body,  and  is  regarded  by  many  as  the  actual  starting-point  of  Bright’s 
disease  ( Kussmaul ,  R.  Meyer).  The  limitans  of  the  choroid  appeared  normal  or  strewn  with 
coloid  masses  ( Virchow ,  II.  Muller ,  Zenker,  Schweigger). 


4.  In  a  fourth  form  of  retinitis,  which  may  be  called  purulent,  suppurative,  occa¬ 
sionally  also  tuberculous,  the  greater  part  or  the  whole  of  the  retina  and  papilla 
appears  remarkably  clouded  and  hyperannic  at  first,  but  later  becomes  opaque, 
pus-colored,  containing  similar  extravasations  to  those  in  the  former  class,  swells, 
increases  in  thickness,  becomes  looser,  and  in  places  breaks  up  into  a  purulent  mass, 
while  simultaneously  purulent  products  collect  on  one  or  both  surfaces;  or  the  pro¬ 
duct  collects  to  a  tubercular  swelling,  which  subsequently  liquefies.  The  vessels  are 
mostly  covered  by  the  inflammatory  product,  and  partially  also  even  compressed. 
In  many  cases  some  trunks  or  branches  appear  filled,  sausage-like,  with  purulent 
product,  and  much  bulged  out  (  Wedl,  G.  Ritter ,  Nagel).  . 

In  the  purulent  form  of  retinal  inflammation  also,  this  coagulable  subgf^*e  m  found  as  the 
basis  of  the  product.  It  is  always  very  cloudy  from  fatty  detritus.  Trt^fharacteristic  essen¬ 
tial  parts  of  the  product  are  pus  corpuscles.  In  some  cases  they  ha^^oen  found  only  in  the 
nervous-filament  layer,  where  they  pressed  close  on  each  other ^^ime  the  remaining  strata 
presented  the  signs  of  a  diffuse  non-purulent  inflammation,  anA^ben  also  appeared  saturated 
with  coagulated  fatty  product.  As  a  rule,  however,  corpuscles  show  themselves 

everywhere  within  the  swelled  gelatinous  tissue  and  in>th9<fijmdation  on  the  free  surface,  and 
preponderate  usually  even  to  such  an  extent  that  thej^Vver  up  everything  else.  With  them 
often  appear  fat  granules,  rarely  large  masses  of  cAo*l  bodies.  The  nervous  elements  and 
fibrous  framework  suffer  always  very  early  from|^^ty  degeneration,  and  are  usually  quickly 
destroyed.  Of  the  nervous  elements,  the  ne^Suis  tubes  and  ganglion  cells  are  especially 
easily  destroyed,  while  the  granules  and  ^ted^fts^f  the  rod  and  cone  layer  continue  for  some 
time,  or  at  most  become  cloudy  and  swdiN^ 

In  very  intense  suppurative  retiitfflTsVjaftrticularly  in  the  tubercular  form,  true  pus  corpuscles 
are  not  developed ;  but  the  retina  rsfl^r  appears  entirely  changed  at  intervals  to  a  more  or 
less  purulent  or  cheesy-looking  whose  chief  constituents  are  fatty  detritus  and  a  num¬ 

ber  of  irregularly-formed  nu^teo^tmich  divide  up  and  quickly  undergo  fatty  degeneration. 

Suppurative  retis^JWhccurs  almost  always  with  extensive  depositions  of  pus  in 
file  choroid  and  vitrbphs,  and  as  a  rule  it  is  only  a  partial  symptom  of  choroiditis,  or 
still  more  of  in^^hthalmitis  suppurativa.  Suppurative  retinitis  only  very  excep- 
onally  app aars^trt m ar i ly  and  pure,  and  then  is  usually  a  result  of  purulent  embolia 
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of  individual  retinal  vessels  ( Virchow ,  Nagel).  It  is  always  characterized  by  very 
acute  course  and  rich  products.  Even  in  a  few  days  the  already  mostly  or  entirely 
blinded  retina  appears  to  a  great  degree  or  throughout  its  extent  much  pressed  for¬ 
ward  and  covered  by  purulent  products.  Then  the  other  organs  of  the  globe  soon 
participate,  and  the  eyeball  is  destroyed  by  atrophy  or  phthisis,  with  the  symptoms 
of  panophthalmitis  (see  Choroiditis  Suppurativa). 


5.  The  retina  suffers  very  peculiar  changes  in  many  cases  of  leucaemia  from  the  enormous 
amount  of  white  and  red  blood-corpuscles  exuded  from  the  congested  vessels  ( Liebreich ,  0. 
Becker,  Simon,  Sdmisch,  Leber).  These  blood-corpuscles  are  usually  collected  in  some  few 
spots,  particularly  in  the  periphery  of  the  retina  and  in  the  region  of  the  macula  lutea,  in  the 
form  of  small  or  large,  round,  elevated  masses  of  a  whitish-yellow  color,  which  are  as  a  rule, 
though  not  always,  surrounded  by  a  ring  of  pale  violet  hemorrhagic  dots.  The  smaller  masses 
are  found  especially  in  the  inner  layers  of  the  retina,  particularly  in  the  nerve-fiber  layer ; 
the  larger  ones,  on  the  contrary,  are  strewn  all  through  the  thickness  of  the  retina.  The 
blood-corpuscles  thus  crowded  together  push  aside  the  normal  elements  more  or  less  com¬ 
pletely.  The  retina  moreover  appears  cedematous,  slightly  cloudy,  its  connective  tissue  some¬ 
what  hypertrophied,  and  in  the  inner  granule  layers  and  in  the  papilla  slightly  bulged  out 
sometimes  by  masses  of  nuclei,  and  strewn  in  places  with  pale  violet  hemorrhagic  extravasations. 
The  vessels  are  very  much  dilated,  particularly  in  the  region  of  the  papilla,  and  are  filled  with 
bright,  brick-red  blood,  and  their  adventitia  is  very  much  thickened  by  the  large  number  of 
exuded  white  blood-corpuscles.  An  hypertrophy  of  the  nerve  elements  has  hitherto  been  ob¬ 
served  but  once  {Recklinghausen) ;  in  the  other  cases  it  was  wanting,  as  well  as  every  trace  of 
fatty  degeneration,  while  the  latter  usually  appears  very  early  in  inflammatory  conditions  of 
the  retina ;  hence  then  the  doubt,  whether  the  condition  is  to  be  defined  as  inflammation  in 
the  narrow  sense  of  the  word,  and  whether,  when  the  latter  occurs,  it  is  not  to  be  regarded  as 
secondary  and  additional,  is  justified  {Leber).  In  addition,  flaky  opacities  of  the  vitreous  are 
met  with,  and  in  one  case,  partial  fatty  degeneration  of  the  trunk  of  the  optic  nerve  has  been 
observed.  The  development  of  leucsemic  tumors  has,  moreover,  been  observed  in  the  choroid. 
The  symptoms  were  those  of  an  apoplectic  iridochoroiditis  with  colossal  dilatation  of  the  ves¬ 
sels  and  enormous  exudation  of  red  and  white  blood-corpuscles  into  the  tissue  of  choroid,  retina, 
and  vitreous  humor.  This  finally  led  to  luxuriant  growth  and  partial  atrophy  of  the  tapetum 
and  retina,  as  well  as  to  closure  of  the  pupil  {Sdmisch).  The  course  ^>f  the  affection,  accord¬ 
ing  to  observations  that  have  been  made,  has  been  chronic  andVtamable,  inasmuch  as  the 
leucsemic  masses  repeatedly  disappeared  and  reappeared.  Retinjm^ieucaemica  may  be  distin¬ 
guished  ophthalmoscopically  by  a  very  marked  orange-yelk^V^blor,  and  a  slight  veil-like 
opacity  of  the  fundus  oculi,  by  indistinctness  of  the  border/>\the  papilla,  and  by  diminution 
in  the  size  of  the  arteries,  which  appear  of  a  pale-yel  tor,  without  any  mixture  of  red. 
There  is  a  very  marked  bluish-red  color,  running  into>pSik,  of  the  widely  dilated  and  tortuous 
veins,  which  are  indistinctly  defined  and  surroi both  sides  by  a  narrow,  band-like 
white  line.  The  leucsemic  masses  appear  as  brapii^hitish-yellow  spots,  generally  round  and 
somewhat  elevated,  which  are  usually  surrajj&ed  by  a  ring  of  pale  violet,  round  dots  {0. 
Becker).  As  long  as  the  affection  is  limit^Jo  the  retina,  its  subjective  manifestation  is 
a  relatively  trifling  diminution  in  the  acu^^of  vision,  which  is  easily  overlooked.  In  one  case 
a  central  mass  of  exudation  had  given  metamorphopsia  without  much  diminution  in  the 

perceptive  power  of  the  yellow  st  e  it  is  believed  that  the  leucsemic  mass  was  situated 

in  the  choroid  ( 0.  Becker).  Tlm^^v,  that  these  masses  in  the  interior  of  the  eye  are  a  con¬ 
stant  occurrence  in  leucseijartB,,  been  refuted  by  more  recent  investigations  {Knapp,  0. 


Becker,  Simon). 


6.  The  nature  of  ceft^k  processes  which  are  met  with  in  the  region  of  the  macula  lutea  and 
here  cause  very  markpfotfjective  changes,  generally  accompanied  by  grave  disturbance  of  the 
central  acuity  of  rijsi^fand  even  complete  defect  of  the  visual  field,  is  as  yet  very  obscure. 

To  this  ca^^^belongs  the  so-called  central  recurrent  retinitis  ( Graefe).  It  is  character¬ 
ized  by  dark^^Jnentation  of  the  excavated  macula  l^tea,  and  by  the  development  of  a  large 
number  oi^hite,  punctate  round  dots  which  surround  the  fovea  centralis  in  concentric  circles, 
and  ar&^?KtIje  whole  very  variable,  sometimes  increasing  in  number,  sometimes  diminishing, 
and  ^asmnally  even  entirely  disappearing  {Ed.  Jaeger,  Mauthner).  The  process  is  manifested 
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subjectively  by  a  sudden  central  defect  of  the  visual  field,  which  may  disappear  in  a  few  days, 
but  may  repeatedly  recur  at  intervals  of  from  two  to  three  months.  At  first  during  the  inter¬ 
missions  the  vision  is  unimpaired,  but  later  a  diminution  of  the  central  acuity  of  vision  occurs, 
and  in  many  cases  even  a  very  marked  metamorphopsia,  and  particularly  a  micropsia,  is  met 
with.  The  process  is  considered  to  depend  upon  syphilis.  The  best  results  have  been  obtained 
by  the  repeated  use  of  mercurial  inunction.  Iodide  of  potassium  andZittman’s  decoction  have 
proved  of  less  value  ( Oraefe). 

In  some  cases  there  have  been  seen  at  the  yellow  spot  “plaques  ”  of  a  varying  size,  irregu¬ 
larly  defined,  of  a  rather  deep  green  color,  and  without  any  elevation  above  the  surrounding 
tissue,  which  were  surrounded  by  a  bright  white  border  (Ed.  Jaeger ,  Mauthner). 

7.  The  diffuse  opacities  in  the  region  of  the  macula  and  papilla,  which  occur  in  the  so-called 
embolus  of  the  central  vessels  and  in  ischaemia  retinae,  are  of  considerable  importance.  It  is  as 
yet  an  undecided  question  whether  these  opacities  are  the  sign  of  a  real  inflammation,  or  of  the 
fatty  degeneration  preluding  atrophy  (See  Atrophy  of  the  Retina). 

8.  Particular  mention  should  be  made  of  the  circumscribed  oedema  of  the  retina,  i.  e.,  the 

collection  of  a  serous  product,  more  or  less  rich  in  albumen,  in  numerous  cavities  of  a  varying 
size.  This  oedema  is  observed  extremely  rarely,  if  ever,  in  children,  but,  on  the  contrary,  very 
frequently  in  old  persons,  and  in  an  extremely  high  percentage  in  hypermetropic  eyes  and  in  those 
affected  with  senile  cataract.  The  most  usual  situation  of  the  oedema  is  in  the  periphery  of 
the  retina,  where  it  sometimes  appears  in  isolated  spots,  sometimes  extends  like  a  belt  of  vary¬ 
ing  breadth,  and  even  encroaches  upon  the  ciliary  portion  of  the  retina.  It  may  also  occur  in 
isolated  spots  in  any  portion  of  the  retina.  It  involves  only  the  granule  layers  and  the  inter¬ 
vening  inter-granule  layer  or  the  external  fibrous  layer.  It  begins  with  small  cavities  without 
any  inflammatory  symptoms,  generally  in  the  external  granule  layer,  or,  more  correctly,  in  the 
external  fibrous  layer,  which  thrust  aside  the  perpendicular  fibers  of  this  layer  and  cause  them 
to  hypertrophy.  When  the  oedema  is  situated  in  the  equatorial  region  of  the  retina,  these 
cavities  are  formed  in  the  inner  granule  layer,  in  most  of  the  cases  simultaneously  or  somewhat 
later.  The  cavities  are  then  arranged  in  two  rows,  one  above  the  other,  which  are  separated 
from  one  another  by  a  dividing  wall  formed  from  the  inter-granule  layer  and  the  remains  of 
the  internal  granule  layer.  The  dividing  wall  upon  which  the  fibrous  bundles  on  both  sides 
are  supported  becomes  constantly  thinner  according  to  the  growth  of  the  cavities,  and  finally 
disappears  entirely,  so  that  the  fibrous  bundles  of  the  outer  and  inner  layer  extend  from  the 
hypertrophied  granulated  layer  to  the  limitans  externa.  The  atrophy  of  the  granules  in  both 
layers  then  begins  gradually  to  take  place,  and  soon  advances  to  complete  destruction  of  the 
nervous  elements  and  the  bacillar  layer,  while  the  remaining  layers  of  the  are  usually 

unimpaired,  even  when  the  development  of  the  process  is  far  advanced.  JlS^bavities  are  not 
however  always  formed  so  regularly  in  both  layers.  They  often  occu^wwy  in  the  external 
fibrous  layer  or  exclusively  in  the  inner  granule  layer. 

The  cavities  occurring  in  the  external  granule  layer  often  at t ain^gd^^s al  dimensions,  and  then 
appear  in-the  form  of  cysts,  formerly  described  as  coloid  cyst^ral  certainly  frequently  con¬ 
founded  with  detachments  of  the  retina.  The  slighter  opac/f^S^he  elevated  part,  the  sharply 
defined  limitation,  the  often  very  unusual  situation,  the  lqmgVfcadfionary  condition,  and  the  slight 
inclination  to  sinking,  may  all  serve  to  distinguish  betweS^the  two  processes,  which  sometimes 
also  complicate  one  another.  The  circumscribed  oedemiMof  the  retina,  in  spite  of  its  frequent 
occurrence,  has  hitherto  excited  but  little  attei  and  has  been  only  very  exceptionally 
demonstrated  with  the  ophthalmoscope  (Mauttokj^  This  is  in  part  explained  by  the  fact  of 
its  much  more  frequent  occurrence  in  the  i^bel^tfmne  periphery  of  the  retina,  and  by  the  cir¬ 
cumstance  that,  when  highly  developed,  iH^^sually  complicated  with  cataract. 

It  is  believed  that  atheromatous  d^gemsration  and  the  consequent  disturbances  in  the  cir¬ 
culation  of  the  smaller  retinal  vesseljSiwre  the  pathogenic  causes  of  the  cedema,  and  thus  an 
explanation  is  given  of  the  fre^f^pt  combination  with  senile  cataract.  It  is  certain  that 
such  a  degeneration  of  the  ve£5W^  is  a  very  common  occurrence  in  circumscribed  oedema  of 
Ihe  retina.  There  have  als<^fl^m  frequent  opportunities  of  demonstrating  similar  cavities  in 
the  nerve-fiber  layer  ab^^^he  veins,  in  cases  of  atheroma  of  the  retinal  vessels  (hvanoff') . 

9.  An  oedema  occur^W  the  region  of  the  papilla,  which  however  is  more  diffuse,  readily 
extends  to  the  neighboring  zone  of  the  retina,  and  is,  doubtless,  of  inflammatory  origin.  It 
occasions  a  cons^^mbie  bulging  forward  of  the  optic-nerve  entrance,  generally  unsymmet- 
rical,  and  is  rurally  combined  with  hypertrophy  of  the  connective-tissue  framework  and  of 
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the  nerve-fibers,  and  sometimes  with  great  swelling  of  the  vessels  and  abundant  hemorrhages 
( Twanoff ).  In  one  case  a  portion  of  the  papilla  was  bulged  forward  by  inflammatory  oedema 
in  the  form  of  a  knobbed  tumor,  which  projected  into  the  vitreous  humor  {Manx). 

10.  Extravasations  of  blood  into  the  retina  and  papilla  are  very  common  compli¬ 
cations  of  neuro-retinitis,  and  natural  consequences  of  injuries  as  well  as  of  lacer¬ 
ations  of  the  vessels,  which  are  occasioned  by  a  stretching  of  the  retina  in  the  region 
of  the  macula  lutea  in  cases  of  rapidly  growing  posterior  scleral  staphylomata 
(Fig.  R).  They  may  also  occur  spontaneously  in  atheromatous  degeneration  of 
the  vessels.  In  fact,  they  occur  not  very  uncommonly  in  old  people,  particularly 
in  those  who  have  a  tendency  to  capillary  hemorrhages  of  the  brain.  Here  they  are 
sometimes  premonitory  of  a  pernicious  glaucoma.  They  are  also  very  numerous  in 
the  morbus  maculosus,  and  after  extensive  burns  of  the  integument  (Mooren). 
Hypertrophy  of  the  left  ventricle  ( Schweigger ),  powerful  contractions  of  large 
muscles,  e.  g.,  in  coughing,  lifting  of  heavy  burdens,  etc.  ( Secondi ),  or  sudden  dim¬ 
inution  of  the  intra-ocular  pressure  by  the  emptying  of  the  dioptric  media,  increase 
the  tendency  to  these  hemorrhages.  These  extravasations  are  usually  characterized 
by  the  sudden  appearance  of  a  more  or  less  extensive  dark  cloud  in  the  field  of 
vision,  which  follows  all  the  movements  of  the  eye,  and  at  first  has  sometimes  a  very 
distinct  red  color.  The  less  the  neighboring  portions  of  the  retina  have  suffered, 
so  much  the  more  sharply  is  it  defined.  On  the  whole,  retinal  hemorrhages,  particu¬ 
larly  those  occurring  in  retinitis,  frequently  disappear  entirely  without  causing  any 
lasting  injury.  Sometimes,  however,  they  leave  behind  them  marked  disturbances 
of  vision,  which  must  be  explained  by  the  destruction  of  the  tissue  and  in  part  by 
the  inflammatory  reaction  set  up  around  them.  Extravasations  of  blood  in  the 
macula  lutea  are  particularly  destructive  ;  and  these  often  occur  in  rapidly  advanc¬ 
ing  staphyloma  posticum.  They  almost  always  lead  to  a  central  defect  of  the 
visual  field.  Brownish  and  black  masses  of  pigment  sometimes  remain  after  such 
extravasations. 
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1.  Diffuse  Neuro-retinitis. 

Symptoms. —  The  characteristics  are  a  regular  or  ill-defined  cloudy  opacity  of 
the  retina  and  papilla ,  with  consequent  veiling  or  complete  enveloping  of  the  posterior 
choroidal  boundai'y  ;  congestion  of  the  larger  vessels ,  with  inclination  to  hemorrhage , 
mistiness  or  darkening  of  the  visual  field . 

1.  The  ophthalmoscopic  appearances,  and  among  these  the  chief  symptom,  the 
cloudiness  of  the  retina  and  papilla,  are  not  always  very  decided.  For  the  ophthal¬ 
moscope  throws  only  direct  light,  and  it  falls  almost  perpendicularly  on  the  retina, 
that  is,  at  an  angle  that  is  not  favorable  for  a  sufficient  diffusion.  Hence  the 
homogeneousness  of  the  retina  and  papilla  must  be  considerably  impaired  if  the 
cloudiness  is  very  evident.  In  fact,  in  some  cases  it  is  very  difficult  to  determine 
with  certainty  on  a  pathological  cloudiness.  ( Ghro .  lith .,  B.)  The  diagnosis  must  depend 
principally  on  disturbance  of  circulation,  extravasations  of  blood,  and  particularly 
on  the  rather  characteristic  subjective  symptoms.  This  is  the  more  necessary  as 
delicate  veil -like  opacities  of  the  posterior  portion  of  the  retina  not  unfrequently 
occur,  and  then  the  posterior  choroidal  boundary  appears  less  distinctly. 

In  some  cases  this  inflammatory  cloudiness  occupies  only  parts  of  the  fundus; 
the  retinitis  appears,  temporarily  at  least,  partial.  This  is  proportionately  observed 
most  frequently  about  the  macula  lutea. 

Where  the  process  is  more  intense  and  the  product  formation  and  excretion  of 
fat  more  extensive,  the  optical  irregularity  of  the  retina  and  papilla,  as  well  as  the 
distinctness  of  the  pathological  cloudiness,  increases  in  very  rapid  progression. 

Then  the  retina  is  often  found  as  a  more  or  less  thick,  not  always  quite  regularly 
clouded,  whitish-yellow  or  gray  layer,  which  is  spread  out  over  the  choroid  as  a  veil 
( Mauthner ),  and  only  permits  this  to  glimmer  through  as  a  faint  red  color ;  hence,  also, 
the  optic  nerve  entrance  is  very  faintly  defined,  and  is  only  distinguished  from  the 
surroundings  by  its  brighter  color.  In  other  cases  the  choroid  is  entirely  hidden, 
the  fundus  appears  dull,  dirty  yellowish -gray,  with  dark  aaJNyjht  cloudy  lines ;  the 
posterior  choroidal  boundary  is  completely  enveloped,  any$te  position  of  the  papilla 
is  often  recognized  only  by  the  common  exit  of  th^^itral  vascular  trunks,  and 
perhaps  by  a  pit-shaped  excavation  at  that  point.  JSfcro.  lith.,  0.) 

In  the  cloudiness  which  comes  over  the  fundusi_w^^casionalI  v  observe  fine  stippling,  radiated 
striae,  and  delicate  marbled  appearances,  which, fasrafSre  mentioned,  depend  on  certain  anatom¬ 
ical  conditions. 

The  accompanying  disturbance  of  S^julation  often  shows  itself  by  coarse  radi¬ 
ated  strim,  or  striated  reddening  papilla  and  its  vicinity;  but  more  frequently, 

especially  in  chronic  forms  o^i^ammation  of  long  standing,  only  by  decided 
enlargement  and  tortuosity  >^5pe  venous  trunks  and  chief  branches.  The  arteries 
at  the  same  time  appeai^i^^t>rmal  diameter  or  even  contracted.  Hot  unfrequently 
we  then  see  darker  anc\$|ghter  spots  in  the  veins  (Ghro.  lith.,  B,  0),  which  are  thus 
explained.  Whera  t©^inflamraatory  product  is  extensive  the  veins  do  not  run  in  one 
layer,  but  someti^ff^are  pressed  forward  by  the  swelled  part  of  the  retina,  sometimes 
sink  backwawhQSa  hence  are  seen  at  intervals  in  a  direction  approaching  their  axis. 

At  thoA™8  time  the  vessels  appear  quite  distinctly  or  are  much  veiled,  a  phe¬ 
nomenons tt^Ach  points  to  a  far  advanced  inflammatory  alteration  of  the  inner  layer 
of  or  still  more  of  the  vitreous. 
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In  some  cases,  particularly  in  the  very  chronic  form,  we  find  the  vascular  trunks  and  their 
larger  branches  bordered  by  bright,  glistening,  white  lines.  These  indicate  hypertrophy  of  the 
walls,  and  are  seen  most  clearly  if,  while  examining  with  the  upright  image,  we  turn  the  mirror 
slightly  so  as  to  throw  the  light  from  different  directions.  ( Schweigger .)  The  reflex  is  then 
usually  very  decided,  particularly  in  the  arteries.  Exceptionally  the  vessels  appear  as  white 
branching  cords,  which  only  permit  a  very  indistinct  view  of,  or  altogether  hide,  the  blood,  thus 
giving  the  vessels  the  appearance  of  being  obliterated.  {Nagel.)  We  may  then  often  bring  the 
blood  to  view,  and  prove  the  permeability  of  the  tube  by  throwing  a  very  small  reflection  directly 
on  the  part  of  the  vessel  in  question.  If  the  column  of  blood  does  not  then  become  visible,  we 
may  decide  on  impermeability  of  the  vessel.  {Liebreich.) 

A  very  marked  hyperaemia,  extending  to  the  finer  twigs,  is  not  by  any  means  an  ordinary 
symptom,  but  is  quite  rare,  and  then  usually  occurs  at  the  very  commencement  of  a  retinitis, 
beginning  with  great  intensity.  It  is  characterized  by  a  fine  red  stippling  of  the  retina  and  by 
the  appearance  of  a  delicate,  close,  trellis-like  or  looped  network  of  vessels.  As  a  rule,  this  is 
absent,  and  at  most  the  papilla,  especially  its  peripheral  zone,  is  found  very  hypersemic ;  so  that 
the  optic  disc  is  elevated  but  little  if  at  all  above  the  rest  of  the  fundus. 


Hemorrhagic  extravasations  ( Ohro .  lith.,  B,  0)  are,  it  is  true,  not  constant  symp¬ 
toms,  but  still  they  occur  very  frequently.  They  appear  as  dark  or  bright  blood-red 
points,  striae,  or  spots,  whose  boundaries  are  sometimes  sharp,  sometimes  blurred. 
They  frequently  lie  quite  superficially  on  the  veins,  and  are  then  very  distinct, 
especially  in  the  region  of  bright  exudation  patches.  But  more  frequently  they 
lie  deeper,  and  are  then  hidden  by  the  cloudiness  as  by  a  veil.  Where  they  are 
very  numerous  or  extensive  we  call  it  neuro-retinitis  apoplectica. 

This  form  occurs  especially  in  old  people,  between  the  ages  of  50  and  80,  and 
is  then  probably  connected  with  disease  of  the  vessels  (. Pagenstecher ).  It  should 
be  regarded  as  a  peculiar  kind  of  retinal  inflammation  only  so  far  as  the  extravasa¬ 
tion  sometimes  represents  the  primary  affection,  and  the  inflammatory  process  the 
reaction. 


Fig.  33. 


The  ophthalmoscopic  appearance  of  diffuse  neuro -retinitis  is  much  influenced  by 
inflammatory  cloudiness  of  the  vitreous. 

And  this  is  rarely  absent  in  the  cases 
that  commence  acu^dtTifhile  it  often 
occurs  in  the  chroma  dases,  at  least  dur¬ 
ing  exacerbatiorfB^rLt  is  sometimes  so 
dense  that  thgjGWa  can  not  be  seen  at 
all  throu$h\bi  ophthalmoscope.  More 
freqmm^^  nowever,  it  is  only  a  deli- 
catefdiVuSc  mist  or  slight  cloudiness 
(^er  Tne  fundus,  occasionally  confined 
/TNparts  of  the  latter,  and  showing  in- 
afstinct  borders  when  the  light  from 
the  ophthalmoscopic  mirror  falls  on  it 
in  certain  favorable  directions. 


2.  The  eye  affected  with  pure 
retinitis  offers  objectively  little  oi 
nothing  else  that  is  characteristic. 
In  spite  of  far  advanced  diffuse 
retinitis,  it  may  appear  quite  nor 
mal. 

3.  The  functioiaai^jsturbances  of  the  retina,  caused  by  the  inflammation,  are  of 
the  greatest  iu^y^nce.  It  is  these  that  call  the  patient’s  attention  to  the  disorder, 
au(l  lead  li5ia  tMisk  for  treatment. 
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Very  frequently,  especially  in  an  equal  distribution  of  the  inflammatory  product 
in  the  retina,  the  functional  disturbance  shows  itself  by  an  equable,  more  or  less 
thick,  rapidly  or  gradually  increasing  cloudiness  of  the  entire  visual  field.  In  low 
grades  of  the  affection  the  patient  complains  mostly  of  a  whitish  or  whitish-gray, 
frequently,  also,  a  yellowish  or  brownish-yellow  fog,  which  envelops  all  objects  in 
the  visual  field.  Examination  shows  a  marked  decrease  of  central  sharpness  of 
vision  with  proportionate  indistinctness  of  eccentric  vision.  In  higher  grades  of  the 
disease,  the  fog  is  thicker,  its  color  is  grayer,  even  to  ash-gray,  objects  appear  as  if 
enveloped  in  smoke;  central  vision  is  diminished  to  a  small  amount,  but  peripheral 
vision  disappears  to  simple  perception  of  light.  When  the  illumination  is  slight, 
vision  is  entirely  lost ;  so-called  amaurotic  mist  exists.  In  the  highest  grade,  finally, 
the  qualitative  perception  of  light  ceases,  the  affected  eye  can  only  distinguish 
between  strong  and  weak  illumination  of  the  visual  field. 


With  regard  to  the  pathological  conditions,  it  may  be  considered  as  probable  that  the  bright 
veil,  which  in  slight  degrees  of  the  affection  lies  over  the  visual  field,  is  not  only  the  expression  of 
diminished  perception  and  conduction  of  the  nervous  elements,  but  must  be  attributed  mostly  to 
the  optical  irregularity  of  the  connective  tissue;  that  is,  it  is  like  the  disturbances  of  vision  from 
opacities  of  the  dioptric  media,  a  result  of  the  dispersion  of  the  light  in  the  inflamed  layers  of  the 
retina. 

In  fact  the  quality  of  the  disturbances  of  vision  in  these  forms  of  retinitis  offers  striking 
analogies  to  those  caused  by  corneal  opacities  covering  the  pupil.  Bright  illumination  of  the 
visual  field,  especially  the  action  of  intense  diffuse  light,  increases  the  disturbance  of  vision  by 
thickening  the  mist  and  giving  it  a  brighter  color.  Darkness  of  the  visual  field,  however,  acts  by 
not  permitting  the  passage  of  sufficient  direct  rays  through  the  anterior  retinal  layers  to  finally 
cause  distinct  images  on  the  bacillar  layer.  With  sufficient  illumination  of  the  visual  field,  ami 
exclusion,  as  far  as  possible,  of  diffuse  light,  slight  cloudiness  of  the  inflamed  retina  does  not 
prevent  the  patient  from  perceiving  clearly,  with  the  center  of  the  retina,  even  small  objects  which 
contrast  with  the  background,  from  reading  ordinary  print,  &c.  But  the  patient  must  bring  the 
objects  nearer  the  eye  than  he  should  normally  do ;  so  he  strains  himself  and  can  not  use  his  eyes 
long  at  a  time.  Of  course  with  the  increase  of  the  inflammatory  product,  its  optical  effect  and 
the  disturbance  of  function  of  the  nervous  elements  must  increase.\In  decided  cloudiness  or 
complete  opacity  of  the  retina,  central  sharpness  of  vision  and  distii^adqess^of  eccentric  perceptions, 
are,  as  a  rule,  but  not  always,  much  diminished.  A  complete  excJtfjwSi  of  diffuse  light  is  necessary 
to  permit  the  perception  of  even  large  objects  which  are  neai^h^’rontrast  with  the  background. 
In  many  cases  vision  is  even  limited  to  quantitative  perceniA^  of  light. 

There  does  not  seem  to  be  any  steady  pne$d0h>n  between  the  amount  of  disturb¬ 
ance  of  vision  and  the  extent  of  the  prralrVfc,/  This  is  influenced  by  the  extent  to 
which  the  nervous  elements  are  affected^S^d  this  is  not  by  any  means  in  proportion 
to  the  collection  of  product  in  the  nomrcetive-tissue  framework  of  the  retina  and 
optic  nerve.  On  the  contrary  tkiwAervous  elements  are  not  unfrequently  well 
preserved  in  far  advanced  prdiiteettaJbn  of  the  framework,  and  vice  versa .  Hence  it 
not  unfrequently  happens  tl&Nwith  relatively  slight  cloudiness  of  the  retina,  great 
disturbance  of  vision  (ewffl  pn)y  sensitiveness  to  light),  may  he  observed,  without  any 
central  disease  or  proporfeiemate  affection  of  the  nerve-trunk  being  the  cause. 

In  some  cases  diffuse  neuro-retinitis,  limitations  of  the  visual  field  occur, 

the  functional  ac  i]0iy  of  a  smaller  or  larger  section  of  the  retina  is  entirely  lost, 
while  the  reaMjhe  retina  functions  with  the  above-described  restrictions.  Much 
more  frequa^Jy  there  are  interruptions  in  the  visual  field,  i.  e.,  blindness  of  certain 
spots  lyi^near  the  center.  They  appear  as  vacant,  thickly- veiled,  or  dark  spots  m 
the  fi§!^Pvision.  Frequently  it  is  a  single  spot,-  lying  centrically  or  eccentrically? 
a  rm^Lsurrounding  the  center  of  the  visual  field,  &c. 


In  other  cases  there  are  several 
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spots,  varying  in  form  and  .size.  The  boundaries  of  these  limitations  and  interrup¬ 
tions  are  usually  less  distinct  than  in  those  amblyopic  states  caused  by  cerebral  or 
optic-nerve  disease.  (See  Amaurosis.) 

There  is  no  doubt  that  extravasation  of  blood,  and  sometimes  thick  opacities  in  the  vitre¬ 
ous,  may  cause  partial  darkening  of  the  visual  field  ( Graefe). 

Besides  these  subjective  symptoms,  others  often  appear,  which,  however,  on  account  of 
their  inconstancy,  are  of  but  little  value  in  diagnosis.  Patients  often  complain  of  a  peculiar 
glimmering,  glittering,  trembling  obscurity  in  the  visual  field,  which  is  now  more,  now  less 
prominent.  Sometimes  the  visual  field  appears  colored,  yellowish,  reddish,  greenish,  &c. 
True  chromopsia  and  photopsia,  also,  not  unfrequently  occur,  at  least  periodically,  after  severe 
mental  or  bodily  excitement.  They  are  most  frequently  observed  in  the  more  acutely  com¬ 
mencing  processes,  especially  after  the  action  of  a  decided  irritation,  and  then  by  their  inten¬ 
sity  and  duration  are  sometimes  very  painful.  These  subjective  symptoms  point  to  a  con¬ 
tinuance  of  the  progressive  period,  and  hence  are  important  to  consider  in  making  a  prognosis. 

In  certain  rare  cases,  the  patients  see  objects  elongated,  irregular,  or  confused  ( Metamorphop - 
sia),  lessened  ( Jhikropsia ),  enlarged  ( Megalopsia ).  More  frequently  disturbances  of  the  color 
sense  are  observed  (Leber). 

Actual  photophobia  and  pain  are  not,  however,  constant  symptoms,  but  are  frequently 
absent,  especially  in  the  more  chronic  forms,  and  in  the  later  stages  of  the  acute  cases. 

Causes. — 1.  Diffuse  neuro-retinitis  is  often  developed  primarily  without  any 
assignable  cause.  More  frequently,  however,  it  is  excited  by  discoverable  internal 
or  external  injurious  influences.  Most  commonly  functional  irritation  and  wounds 
are  the  direct  causes — among  the  former,  excessive  intensity  of  illumination  of  the 
visual  field  by  sunlight,  whether  direct  or  reflected  from  bright  and  glittering  ob¬ 
jects.  Not  less,  however,  may  slight  intensity  of  illumination,  if  it  changes  rapidly 
and  often,  lead,  by  long  continuance,  to  retinal  inflammation.  But  most  frequently 
excessive  straining  of  the  eye,  for  the  perception  of  small  objects,  is  the  source  of 
this  affection. 

Among  the  first  may  be  reckoned  excessive  illumination  of  tliev  visual  field, 
whether  from  direct  light  or  from  sun-liglit  reflected  from  brigjU^CTn^l  glistening 
objects.  A  slighter  degree  of  illumination,  by  rapid  and  free  j«0t  Variation,  may 
also  after  a  length  of  time  lead  to  inflammation  of  the  retin^^The  most  frequent 
cause  of  this  affection  is  found  in  excessive  straining  of  riiQrgan  of  vision  for  the 
purpose  of  seeing  small  objects  distinctly.  •Cj 

Thus,  hypermetropia  may  form  a  strongly-dispo.^ny  cVuse  ( Secondi ).  Dazzling 
colors  and  bright  objects,  as  well  as,  on  the  contr£^r,sfight  contrasts  with  the  back¬ 
ground,  flickering  or  weak  artificial  illuminatidQ)  and  cloudiness-  of  the  dioptric 
media,  as  well  as  all  else  that  influences  tlie(0^tinctness  of  the  retinal  images,  have 
a  great  effect.  However,  the  duration  straining  is  more  important  than  the 

intensity.  Employments  causing  tin  produce  mostly  only  irritation ;  but 

continuance  of  the  straining  whilaJtlCjrhitation  is  present  produces  the  alteration  of 
tissue. 

Wounds  cannot  affect  the  and  optic  nerve  (Bis)  without  greatly  injuring  the  sur¬ 

rounding  parts.  Hence  a  nem^^etinitis  developed  as  a  result  of  concussion,  blows,  accidental 
or  operative  solution  of  ^forixmiity,  etc.,  is  rarely  pure,  but  is  usually  accompanied  by  irido- 
choroiditis,  and  is  oft<*N^J^  a  symptom  of  panophthalmitis. 

The  same  thing  h«ldf^ood  for  inflammation  of  the  retina  occurring  after  injuries  of  the 
optic  nerve,  wh(^v4feAforeign  body  has  passed  through  the  globe  and  lodged  in  the  nerve  (//is, 
^nncnhagen^^Gra^fe).  Division  of  the  optic  nerve  in  the  orbit  in  animals  ( Rosow ,  Kugcl , 
Leber),  ™  _  _ _ _ /t> _ _ :j.i _ ±  _ j._  ±^ _ 


A^/eonsequence  of  accidental  injury  (Pagenstccher),  without  injury  to  the  globe,, 
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leads  to  intense  white  opacities  of  the  retina  and  papilla.  The  margin  of  the  optic  disk  is 
completely  concealed  by  them ;  the  central  vessels  appear  partly  empty  of  blood  and  partially 
covered  by  the  opacity.  When  the  ciliary  vessels  are  partially  divided,- the  fundus  also  be¬ 
comes  pale  in  spots  at  the  periphery,  but  the  collateral  circulation  being  soon  established,  the 
opacity  of  the  retina  recedes  and  symptoms  of  atrophy  appear.  In  one  case  ( Pagenstecher )  the 
retina  and  papilla  remained  deeply  pigmented. 

Among  the  traumatic  forms  belong  also  those  cases  of  diffused  inflammation  which  occa¬ 
sionally  result  from  rupture  of  the  vessels  and  escape  of  blood  into  the  tissue  of  the  retina  and 
optic  nerve  {Pagenstecher).  In  this  way  congestions,  or  ultimately  heart  and  lung  disease,  may 
prove  causes  of  neuro-retinitis. 

Heart  disease,  and  especially  endocarditis,  causes  retinitis  sometimes  also  by  throwing  off 
masses  of  exudation,  and  causing  embolism  of  the  central  artery  of  the  retina  ( Virchow). 
Diffuse  inflammatory  cloudinesses  of  the  retina  are,  in  fact,  constant  symptoms  of  embolism 
of  the  retinal  artery  (see  Amaurosis).  Such  a  cloudiness  of  the  central  portions  of  the  retina 
was  observed  once,  also,  in  thrombosis  of  the  cerebral  sinus  {Knapp). 

2.  It  is  also  said  that  diseases  of  the  liver  may  under  certain  circumstances  cause  inflamma¬ 
tion  of  the  retina  ( M.  Muller ,  Althof  j  Pagenstecher).  It  is  also  supposed  that  a  connection 
exists  between  retinitis  and  tuberculosis  {Galezowski)  and  diabetes  (. Heymann ,  Galezowski , 
Noyes ,  Ed.  Jaeger). 


3.  Diffuse  retinitis  most  usually  depends  on  constitutional  syphilis,  and  is  a  local¬ 
ization  of  this  disease.  It  is  then  occasionally  accompanied  by  irido-choroiditis  and 
keratitis  punctata,  or  with  iritis  alone.  Frequently  iritis  precedes  it,  and  the  retinitis 
occurs  after  one  or  several  attacks  of  the  iritis,  without  the  latter  necessarily  relaps¬ 
ing.  Eetinitis  is  peculiarly  apt  to  occur,  if,  during  convalescence  from  specific  iritis, 
or  before  entire  removal  of  the  disease,  the  eye  is  exposed  to  functional  sources  of 
injury.  As  a  rule,  however,  syphilitic  neuro-retinitis  exists  alone  in  the  eye.  It 
sometimes  affects  one  eye,  sometimes  both.  It  has  no  peculiar  symptoms ;  its  syphi¬ 
litic  nature  is  indicated  solely  by  the  presence  or  previous  existence  of  the  symptoms 
of  constitutional  syphilis. 

4.  Diffuse  neuro-retinitis  is  also  frequently  secondary  to  some  disease  excited  in 

the  vicinity  of  the  optic  nerve  or  retina.  .A 

a.  The  inflammatory  proliferation  not  unf requently  ^fcnls  in  the  cranium,  and 

i  i  _  _  _  ii  _  _  _ a.  •  _  _ _  _ _ _ _  ■ TjJKx _ —  —  n  «  _ _ 


thence  proceeds  along  the  optic  nerve  to  the  retina.^®iis  is  called  neuro-retinitis 


descendens. 


It  very  rarely  happens  that  the  inflammatory^©on  is  propagated  directly  to  the 
fibers  of  the  optic  nerve  from  the  central  orgaj0p?  the  sense  of  sight,  or  from  other 
parts  of  the  brain  through  which  the  optitn^iwe  bundles  pass,  and  passes  in  the 
connective-tissue  sheath  of  the  first  toVhe  roots  and  trunk,  in  order  to  reach  the 
retina.  Generally  the  manifest  growt\j)i  central  foci  of  inflammation  is  confined 
to  the  interior  of  the  brain  or  to  od0>f  the  two  optic  tracts ;  in  the  orbital  portion 
of  the  optic  nerve  and  in  the  ratifeAt  only  reaches  the  degree  of  gray  atrophy  (see 
Atrophy  of  the  retina).  Sti^pses  of  the  first  kind  do  undoubtedly  occur  (. Blessig , 
Leber ,  GalezowsJci).  **  Q 

In  agreement  with  tjje  attatomical  relations,  it  is  most  frequently  foci  of  disease,  especially 
tumors,  in  the  region <qMhe  middle  fossa  of  the  skull,  and  in  the  vicinity  of  the  corpora  quadn- 
gemina,  which  lead@ja  descending  neuro-retinitis  {Galezowski).  Hence,  the  usual  symptoms 
of  vomiting,  l^S^fu&ie,  epileptiform  attacks  and  convulsions  are  accompanied  very  generally  by 
paralysis  of^^C^e  cranial  nerves  from  the  3rd  to  the  8th,  and  in  case  a  root  of  the  optic  nerve 
has  lost  its  functional  activity  by  the  primary  inflammation,  by  symptoms  of  hemiopia. 

iCS^nfngitis,  coincident  with  the  central  affection,  is  much  more  frequently  the 
The  most  various  affections  of  portions  of  the  brain  lying  at 
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a  distance  from  the  optic  centers  may  moreover  by  such  an  inflammation  of  the 
membranes  of  the  brain  be  combined  with  optic  neuritis.  Basilar  meningitis  must 
be  regarded  as  one  of  the  most  important  pathogenetic  factors  of  neuro-retinitis,  and 
we  shall  not  go  too  far  in  saying  that  basilar  meningitis  makes  its  appearance  in  the 
majority  of  cases  in  the  fundus,  and  that  the  ophthalmoscope  is  therefore  an  im¬ 
portant  aid  in  the  diagnosis  of  meningitis.  In  fact  great  dilatation  of  the  retinal 
vessels  and  oedema  of  the  papilla  are  frequently  met  with  in  the  latter  affection ; 
hemorrhages  and  even  diffuse  opacities  and  sometimes  even  large  inflammatory 
extravasations  in  the  form  of  white  spots  may  be  demonstrated,  and  these  at  a  time 
when  the  symptoms  of  meningitis  are  not  yet  pronounced  and  while  the  diagnosis  of 
the  main  affection  is  still  difficult  ( Bouchut ,  Clifford ,  Galezowski). 

It  may  be  affirmed,  that  whatever  may  give  rise  to  a  meningitis  may  also  prove  a  cause  for 
the  inflammatory  affection  of  the  nerve,  e.  g.,  wounds  with  fracture  of  the  base  of  the  skull 
{Manz,  Jacobi ),  tuberculosis  ( Bouchut ,  GalezowsJci ),  etc.  Epidemic  cerebro-spinal  meningitis 
also  plays  a  role  in  the  causation  of  neuro-retinitis  ( Schirmer ).  Still,  under  such  circumstances 
this  is  of  a  suppurative  character,  and  will  therefore  be  described  under  suppurative  panoph¬ 
thalmitis.  The  agreement  between  the  products  of  basilar  meningitis  and  a  neuro-retinitis  de¬ 
pendent  upon  it  by  no  means  necessarily  follows,  however ;  on  the  contrary,  diffuse  varieties  of 
the  latter  may  easily  appear  as  consequences  of  tuberculous  or  suppurative  meningitis. 

Moreover,  the  descending  retinitis  is  not  uncommonly  observed  in  meningitis  of 
the  convexity  of  the  hemispheres  (Bouchut,  Blessig ),  in  tumors,  etc.  in  the  most 
different  parts  of  the  cerebrum  and  cerebellum  (Blessig,  Leber,  Galezowski,  Benedikt), 
and  generally  under  conditions  which  do  not  admit  of  the  hypothesis  of  a  direct 
connection  between  the  primary  affection  and  that  of  the  eye.  Moreover,  the  orbital 
portion  of  the  optic  nerve  appears  entirely  uninvolved  in  manifest  descending  neuro¬ 
retinitis,  or  can  be  only  recognized  as  affected  in  slight  degree  and  partially  by 
small  collections  of  nuclei  in  the  neurilemma,  or  by  partial  fatty  degeneration  of  in¬ 
dividual  bundles  of  nerve-fibers  (Iwanoff,  Leber).  The  manifest  focus  of  inflam- 
|  mation  then  appears  limited  to  the  most  anterior  part  of  the  nerve,  the  papilla  and 
retina  at  any  rate  are  separated  from  the  primary  intracranial  inflammation  by  unin- 
damed  portions.  It  is  evident,  that  under  such  circumstances  ftA*Tcan  be  no 
question  of  a  propagation  of  the  inflammation  by  contiguity  ntX&sue ;  and  that 
here  nervous  influences,  particularly  of  a  vaso-motor  nature,  md^Hrather  come  into 
play  (Benedikt),  just  as  in  the  atrophy  of  the  retina  which  A^jiently  appears  under 
I  similar  relations. 

The  affection  of  the  vessels  manifests  itself  hi 
I  great  dilatation  of  the  central  venous  trunks  am 

I  papilla  by  extravasations,  etc.  In  addition  toth^,  ww*  XXOj  OWU  KJKjKjKJLLO)  JL1J.  \J\JLl~ 
j  sequence  of  which  the  papilla  swells  up,  wiA&steep  walls,  which  are  only  open 
I  Awards  the  macula  lutea.  The  entrance  optic  nerve  may  remain  even  for  a 

time  in  this  condition  without  the  jMspboring  retinal  zone  participating  in  the 
I  process,  while  the  connective-tissuaCfiJuiework  slightly  hypertrophies.  Sooner  or 
I  toter,  however,  a  true  inflammationSppears,  the  nerve-fibers  hypertrophy  and  in  part 
go  fatty  degeneration,  wl5j£$hrying  quantities  of  neoplastic  cells  are  collected 
pother  in  its  tissue,  the  red^^bcl  wall  becomes  more  and  more  opaque,  and  later 
I011  the  retina  takes  part  changes  (Lwanoff,  Leber). 

The  above-mentioned  pr^inence  of  the  papilla  has  been  described  as  a  peculiar  condition 
toder  the  name  of  obsJJ%»tive  neuritis  or  choked  disk  ( Graefe),  assuming  that  the  colossal  di- 
ftotion  of  the  v^ssensjjan  only  be  caused  by  mechanical  hindrance  to  the  circulation.  This 


of  such  cases  by  very 
the  vascular  network  of  the 
oedema  soon  occurs,  in  con- 
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view  was  supported  by  the  fact,  that  in  the  majority  of  the  cases  at  first  observed  the  affection 
was  developed  with  tumors,  which  were  situated  in  the  middle  fossa  of  the  skull,  and  possibly 
or  actually  pressed  upon  the  cavernous  sinus  ( Graefe ,  Hulke).  Still  the  absence  of  all  signs  of 
obstruction  in  the  ciliary  and  orbital  circulation,  as  well  as  the  anastomosis  of  the  central  reti¬ 
nal  vein  with  both  ophthalmic  veins,  and  indirectly  with  the  anterior  and  posterior  facial  veins 
(, Sesemann ),  have  long  since  been  regarded  as  valid  objections  to  this  view  {0.  Becker).  Besides 
all  this,  in  cases  of  obstruction  of  the  cavernous  sinus  which  have  been  anatomically  demon¬ 
strated,  in  thrombosis  {Knapp)  or  compression  of  the  sinus  by  neighboring  tumors  (see  pulsating 
orbital  tumors),  the  cushion  of  the  orbit  as  well  as  the  conjunctiva  and  the  lids  presented  all 
the  symptoms  of  an  extreme  degree  of  congestion  and  oedematous  swelling,  but  the  visual 
power  had  not  as  a  rule  suffered,  and  the  ophthalmoscopic  examination  was  either  negative  or 
proved  the  existence  of  symptoms  in  regard  to  the  thrombosis  which  have  been  found  in  con¬ 
nection  with  embolus  and  ischaemia  {Knapp).  In  hydrocephalus  {Galezoivski)  and  tumors  of 
the  brain  which  are  complicated  by  increase  of  the  intra-cranial  tension,  the  choked  disk  is  an 
exceptional  appearance ;  while  on  the  contrary  it  has  been  found  in  secondary  formations  which 
ran  their  course  without  any  increase  of  the  intra-cranial  tension,  and  from  their  situation 
could  not  possibly  exert  any  influence  upon  the  cavernous  sinus  or  upon  any  portion  of  the 
optic  nerve  tract.  Still  it  has  been  observed  in  softening  and  in  tumors  of  the  cerebellum 
(. Blessig ,  Leber),  and  even  in  basilar  meningitis  {Manz).  Moreover,  certain  observations  point 
to  the  supposition  that  the  disease  of  the  vessels  connected  with  it,  like  that  lying  at  the  bot¬ 
tom  of  the  pulsating  orbital  tumors,  may  appear  primarily  without  any  obstructive  cause 
( Wecker).  Recently  it  has  been  believed  that  the  key  to  the  explanation  of  the  choked  disk 
has  been  found  in  the  distribution  of  the  lymphatic  vessels  {H.  Schmidt).  If  the  close  lym¬ 
phatic  network  ramifying  in  the  lamina  cribrosa  is  actually  connected  with  the  arachnoidal 
space  by  means  of  the  space  between  the  two  sheaths  of  the  optic  nerve,  then  the  oedema  of  the 
papilla  and  also  the  obstruction  of  the  retinal  veins  in  the  region  of  the  papilla  may  in  the 
simplest  way  be  connected  pathogenetically  with  an  abnormally  increased  intra-cranial  pres¬ 
sure.  In  fact,  experiments  upon  animals  corroborate  the  correctness  of  this  theory,  which 
possibly  enters  deeply  into  the  pathology  of  the  eye  {Manz).  The  circumstance  that  the  so- 
called  choked  disk  appears  relatively  but  rarely  in  marked  increase  of  the  intra-cranial  pres¬ 
sure,  and,  on  the  other  hand,  is  met  with  in  a  perfectly  normal  state  of  the  latter,  is,  however, 
unfavorable  for  the  above  view.  Hence  obstructive  neuritis  may  for  the  present  be  regarded 
as  a  variety  of  neuro-retinitis,  distinguished  by  the  colossal  dilatation  of  the  vessels  and 
oedematous  infiltration.  Mixed  forms  also  are  really  by  no  means  uncommon  occurrences,  and  | 
one  form  often  passes  over  into  the  other  ( Graefe ,  Leber). 

b.  More  rarely  the  process  starts  from  the  soft  pai^^f  the  orbit.  The  neuro-re- 1 
tinitis  is  excited  by  neoplastic  growths  {0.  Becker s&huthner,  Rirschberg),  by  simple! 
abscesses,  or  those  caused  by  caries  of  the  bon^ylostitis,  etc.  {Hulke),  byerysipelaj 
tous  swelling  of  the  connective  tissue  in  thjjrvSbit  {Arlt,  Wecker ,  Graefe ),  whether! 
it  be  caused  by  the  process  of  prolifrfaSm  passing  immediately  to  the  sheath  1 
and  inner  neurilemma  of  the  optic  fervC;  or  by  the  mechanical  effect,  pressure,! 
tension,  etc.,  of  the  nerve.  In  the  l^@r  case  symptoms  of  congestion  in  the  retinal | 
vessels  are  usually  very  perceptibjg^  Graefe,  Pagenstecher). 

c.  Finally,  neuro-retinitisjJ^uently  starts  from  the  uvea.  Indeed,  choroidal 
inflammations  rarely  term^OT^ without  participation  of  the  retina  and  optic  nelK'l 
As  a  rule,  this  occurs  mjij^^h’ly  in  the  disease.  When  the  symptoms  of  neuro-retinitii 
occur  prematurely,  tbl^ajtter  takes  part  in  sympathetic  ophthalmia  ( Graefe ,  Moor®)' 

In  irido-clioroid^jOmd  irido-cyclitis  we  may  often  see  the  anterior  zones  of  the  retina  &r| 
advanced  in  thejQiimmation,  or  even  already  atrophied,  while  the  posterior  parts  are  1 
enough 

The  lipurse  is  in  most  cases  decidedly  chronic ;  even  the  commencement  i 
often^&ite  unmarked,  as  prominent  symptoms  are  absent,  and  the  process  only  bej 
tra^QrcSel: 
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elf  by  a  gradual  decrease  of  sharpness  of  vision. 
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Hence  in  monocular  chronic  retinitis  the  affection  is  at  first  easily  overlooked ;  in  fact,  this  not 
nnfrequently  happens  even  where  it  is  binocular,  if  the  persons  affected  are  not  observant,  and 
their  occupation  does  not  oblige  them  to  employ  themselves  with  small  or  distant  objects.  Then 
the  disease  sometimes  exists  for  weeks  or  months  before  the  increasing  weakness  of  vision-,  the 
difficulty  of  going  about  at  night,  the  appearance  of  dark  spots  in  the  field  of  vision,  or  its  decided 
contraction,  render  impossible  all  doubt  as  to  the  existence  of  the  disease.  Ignorant  persons  often 
can  not  give  the  date  at  which  vision  began  to  fail. 

Mistakes  may  the  more  readily  be  imagined  as  the  decrease  of  function  is  not  at  all  steady,  but 
in  many  cases,  improvements  and  relapses  occur,  as  the  conditions  under  which  the  patient 
happens  to  be  are  more  or  less  favorable.  Among  the  causes  increasing  the  degree  of  visual 
disturbance,  may  be  especially  mentioned  bodily  and  mental  excitement,  excesses  in  eating, 
drinking,  and  venery,  and  above  all  passive  congestion  of  the  superior  vena  cava. 

In  other  cases  the  process  develops  more  rapidly  to  a  certain  point,  then  becomes 
chronic  and  proceeds  slowly  to  its  termination,  with  gradual  increase  of  the  retinal 
alterations  and  consequent  disturbances  of  vision,  with  or  without  temporary  remis¬ 
sions. 

Thus,  without  other  marked  symptoms,  a  decided  diminution  of  central  sharpness  and  clear¬ 
ness  of  excentric  vision  shows  itself;  the  functional  power  of  the  retina  fails  from  day  to  day,  and 
in  a  short  time  has  sunk  very  low — or  the  disease  begins  with  more  or  less  severe  headache,  ciliary 
neurosis,  photophobia,  chromopsia,  or  photopsia.  These  symptoms  continue  for  some  time  with 
rapid  decrease  of  vision,  but  then  recede,  while  the  disturbance  of  vision  continually  but  slowly 
increases.  The  former  is  observed  in  syphilitic  retinitis,  the  latter  in  those  retinal  inflammations 
which  are  excited  by  intense  functional  irritations. 
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Of  course,  the  descending  forms  are,  as  a  rule,  preceded  by  symptoms  of  the  ori¬ 
ginal  disease ;  hut,  exceptionally,  the  latter  remains  concealed  for  a  time,  and  the 
disturbance  of  vision,  with  the  characteristic  changes  in  the  optic  papilla,  appears 
first,  and  it  is  only  subsequently  that  its  dependence  on  an  intracranial  affection  is 
discovered.  Then  the  neuro-retinitis  and  accompanying  disturbance  of  vision  often 
develop  very  rapidly,  one  or  several  days  sufficing  for  the  complete  development  of 
the  characteristic  symptoms,  and  for  reducing  vision  to  the  quantitative  perception 
of  light  or  entire  blindness.  Arrived  at  this  point,  the  process  bemntfkwn  ore  chronic 
and  goes  on  to  its  termination.  CV* 

Results. — Diffuse  retinal  inflammation,  with  some  exceptions,  is  to  he  classed 
among  the  curable  diseases.  This  is  particularly  true  of/tSbse  forms  that  at  their 
commencement  and  during  their  course  are  chronic,  in/wSJcn  the  inflammatory  pro¬ 
duct  is  less  extensive  and  is  evenly  distributed,  p/ow^d  that  the  process  has  not 
existed  for  months.  Where  the  morbid  materialjis^^tensive,  whether  it  be  evenly 
distributed  or  collected  in  spots,  the  hope  of  aQ^piplete  return  to  the  normal  state 
is  very  slight :  a  diminution  of  the  thick  mist^yng  over  the  field  of  vision  is  the  most 
that  can  he  hoped  for;  for  under  such (gfeumstances  the  nervous  elements  are 
dually  affected  very  early  in  the  dise^ac*  ^ 

Under  otherwise  similar  circum^Emces  the  prognosis  is  more  governed  by  the 
duration  of  the  process  than  by  ^e^amount  of  diminution  of  central  sharpness  and 
Acentric  vision.  Indeed,  t^e/jeduction  of  vision  to  quantitative  perception  of  light 
does  not  preclude  all  hopes^sJtoi  cure.  Interruptions,  and  especially  limitations  of 
the  visual  field,  have,  ho^rorer,  a  worse  significance,  for  they  show  a  strong  partici¬ 
pation  of  the  nervou^&ments.  Limitations  rarely,  if  ever,  depart;  a  clearing  up  of 
the  other  misty  part^w  the  visual  field  is  all  that  can  be  expected.  Interruptions  of 
the  field  also  a^-^wioved  with  difficulty ;  still  this  is  attained  sooner  in  recent  cases 
this  kindMmm  in  contractions,  provided  that  the  case  is  one  of  pure  diffuse 
Qeuro-retiajfts^and  has  no  connection  with  any  intermediate  exudative  form. 
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Then  the  interruptions  decrease  in  extent,  the  affected  portion  of  the  field  of  vision  becomes 
clearer,  more  transparent,  and  is  finally  lo3t  in  the  clear  parts  surrounding  it.  This  clearing  up 
is  not  unfrequently  irregular.  The  blind  spot  divides  into  several  smaller  ones,  between  which 
objects  appear  more  and  more  distinctly,  till  finally  the  blind  spots  are  lost  in  the  increasing 
bright  intervals ;  or  the  spot  clears  from  the  center,  forms  a  ring,  which  gradually  loses  in  width 
and  darkness,  divides  into  arcs,  and  disappears. 

Henceforth,  even  in  the  most  favorable  cases,  a  tendency  to  relapse  remains, 
which  the  slightest  external  or  internal  injury  can  make  the  source  of  a  new  disease, 
and  which  consequently  requires  the  strictest  attention. 

On  the  whole,  even  in  the  absence  of  contractions  and  interruptions  of  the  visual 
field,  a  restoration  of  normal  function  is  only  attainable  in  the  minority  of  cases. 
Frequently,  with  some  cloudiness  of  the  retina,  a  more  or  less  decided  mistiness  of 
the  visual  field  remains,  which  can  not  be  neutralized  by  optical  means,  and  not  only 
decidedly  interferes  with  distant  vision,  but  also  renders  the  patient  unfit  for  con¬ 
tinuous  occupation  with  small  objects,  reading,  writing,  sewing,  &c. 

Not  unfrequently,  also,  the  clearing  up  of  the  visual  field  is  only  temporary, 
since  sooner  or  later,  under  successive  changes  and  partial  absorption  of  the  inflam¬ 
matory  product,  atrophy  occurs,  which,  in  the  commencement  at  least,  may  be 
confined  to  the  connective  tissue,  but  with  time  draws  the  nervous  elements  into 
the  affection,  and  leads  to  new  incurable  cloudiness,  to  interruptions  and  contrac¬ 
tions  of  the  visual  field.  Of  course,  this  result  is  the  more  to  be  feared  the  greater 
the  intensity  of  the  process  and  the  greater  the  amount  of  the  product,  the  longer 
the  infiltration  of  the  retina  has  existed*,  and  the  less  suitable  the  condition  of  the 
patient  during  and  after  treatment. 


The  atrophy  thus  caused  does  not,  however,  present  itself  in  the  cloudy  form.  Exceptionally 
it  has,  in  the  later  stages,  more  the  stamp  of  pure  or  gray  atrophy,  and  this  is  most  frequently 
observed  in  the  descending  forms  of  neuro-retinitis.  The  inflammatory  products  in  the  papilla 
and  the  surrounding  zone  of  the  retina  are  then  fully  absorbed,  but  the  atrophy  goes  on  under 
the  influence  of  the  primary  affection. 
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Treatment. — The  leading  indications  for  treatjjflhpt  in  retinitis,  as  in  al  other 
inflammations,  are,  to  avoid  and  remove  all  injm^n^mfluences  which  are  calculated 
to  excite,  maintain,  or  increase  the  process^ tfCyfcstrain  and  suppress  the  develop¬ 
ment  of  tissue ;  to  cause  the  removal  and  af)so|pCion  of  the  diseased  product,  with¬ 
out  endangering  the  still  existing  normal^ements. 

First  of  all,  it  must  be  decided  whet^J^*  the  retinitis  is  a  secondary  affection,  and, 
if  it  is,  actively  to  combat  the  priimj^  disease,  if  still  existing.  We  must  especially 
bear  in  mind  the  frequency  of  a^s^yilitic  origin.  Where  this  is  found,  or  is  prob¬ 
able,  an  energetic  antisyphiliA^latment  should  be  commenced. 

In  every  case,  by  ordmi^V^  suitable  regimen,  we  should  attempt  to  restrain  and 
remove  all  causes  for  in^e^se  of  the  existing  disturbances  of  circulation  and  of  the 
inflammatory  state  «,o^jhTitation.  For  the  latter  purpose,  it  is  most  important  to 
secure  functional  Activity  of  the  eye.  Best  is  recognized  as  an  excellent  anti¬ 
phlogistic;  inds^Vtt  is  the  one  least  to  be  dispensed  with.  For  securing  perfect 
rest,  we  m^Wh|m;  employ  a  well-fitting  protective  bandage,  which  perfectly  closes 
both  eyes.*  For  this  to  fulfill  its  object,  it  should  not  be  removed  unless  in  a  dark 
room^aS^hile  the  lids  are  kept  closed.  Frequently  lifting  it,  especially  in  bright 
placfcs.  or even  trials  of  vision,  are  dangerous,  as,  on  account  of  the  long  closure  of 
ifes,  the  contrast  of  bright  light  is  much  hightened,  and  its  irritating  influence 
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increased.  Foolish  and  stupid  patients  thus  often  ruin,  in  a  few  minutes,  all  that 
constant  guarding  from  the  light  had  attained  in  a  week  :  hence,  in  such  individuals, 
the  prognosis  is  much  more  unfavorable  than  in  careful,  sensible  patients.  Usually  it 
is  advisable  to  recommend  remaining  in  a  dark  chamber,  and,  besides  this,  to  apply 
the  protective  bandage. 


Simply  placing  the  patient  in  a  darkened  room  does  not  answer  the  purpose  so  well  as  a  pro¬ 
tective  bandage;  for,  with  open  eyes,  the  patient  feels  constantly  tempted  to  try  his  vision,  and 
thus  strains  his  eyes  not  a  little.  Moreover,  it  is  scarcely  possible  to  darken  a  dwelling-room 
quite  regularly,  and  shut  out  all  contrasts  of  illumination,  without  necessarily  impairing  the  ven¬ 
tilation,  and  thus  injuring  patients  otherwise,  in  the  course  of  a  long  treatment. 

Many  permit  the  patient  to  go  about  freely  with  open  eyes,  and  simply  warn  him  to  shun 
dazzling  light,  contrasts  of  illumination,  and  employments  requiring  constant  use  of  the  eyes. 
Still,  if  these  rules  are  most  intelligently  followed,  the  cure  usually  progresses  slowly,  and  this 
is  very  disheartening,  in  a  process  in  which  long  continuance  is  recognizedly  of  the  worst  influ¬ 
ence  on  the  prognosis. 


As  direct  means,  mercury  is  almost  universally  considered  necessary,  even  with¬ 
out  regard  to  a  syphilitic  origin  of  the  affection.  It  is  now,  it  is  true,  discovered 
that  in  71071-syphilitic,  and  especially  in  recent,  cases  of  diffuse  retinal  inflammation, 
wonderful  results  may  be  attained  by  the  above-mentioned  dietetic  rules.  However, 
in  so  destructive  and  (especially  when  long  existing)  dangerous  a  disease,  the  anti¬ 
phlogistic  powers  of  mercurials  and  their  proved  resorbent  qualities,  must  always 
he  regarded  as  a  desirable  assistance ;  and  it  appears  at  least  advisable  to  proceed 
With  the  inunction  treatment,  or  with  the  internal  use  of  the  bichloride  in  increas¬ 
ing  and  diminishing  doses. 


Local  blood-letting  and  other  antiphlogistic  remedies  render  scarcely  any  ser¬ 
vice,  and  are  best  avoided. 

Usually  this  proceeding  is  to  be  continued  strictly  and  without  interruption  for 
ten  to  fourteen  days.  After  this  time  the  eyes  are  to  be  exposed  in  the  dark,  and 
the  increase  of  the  power  of  vision  carefully  tested,  but  at  the  sama^ie  all  strain¬ 
ing  of  the  eyes  is  to  be  avoided.  Then,  in  favorable  cases,  a  dechfeq^rrcrease  in  the 
clearness  of  perceptions  shows  itself,  and  often,  also,  some  clejn&g  up  of  any  exist¬ 
ing  interruptions.  If  this  is  not  the  case,  we  dare  not  hopoApmuch.  A  preserva¬ 
tion  of  the  still  existing  grade  of  functional  power  is  therKusttally  the  most  that  can 
i  be  attained.  x-cO 

,  Now  the  inconvenience  of  the  treatment  may  he  lessened,  but  the  patient  should 
continue  the  bichloride  for  some  time,  or,  if  inuncfem has  been  used,  iodide  of  potash. 
The  diet  is  to  be  improved,  and  the  patient  pennrfcfed  to  wander  about  the  darkened 
room  with  his  eyes  open  for  an  hour  or  ^cKfaily ;  or,  in  favorable  weather,  after 
sundown  in  the  open  air.  Gradually  the0ym?  for  this  freedom  is  lengthened,  and 
|  finally,  walks  by  daylight  in  shady  plaMfc  are  permitted.  The  patient  will,  at  the 
ie  time,  with  advantage,  weai/^siysie-colored  glasses.  Direct  and  also  dazzling 
|  diffused  sunlight,  lamplight,  are  still  most  carefully  to  be  shunned,  and  where 
1  patient  can  only  keep  hhq£3lf  from  them  with  difficulty,  it  is  best  to  apply  a 
|  protective  bandage.  Wh&aAbe  patient  has  gradually  accustomed  himself  to  a  bright 
it,  he  may  go  abou-l^mfeler  the  protection  of  a  broad-brimmed  hat  and  smoke- 
|  colored  spectacles,  buF^&d  better  always  avoid  dazzling  light. 

The  patient  oft^remains  unfit  for  work  which  is  at  all  straining,  for  continued 
writing,  readi«£%&ewmg,  &c.,  and  perhaps  it  would  be  best  to  tell  him  so  at  first. 
|  Jloreover,  lcdE^fter  the  commencement  of  entire  convalescence,  rigorous  care  of 
3  ©ye4a^^foidance  of  all  excesses  of  diet  and  regimen  can  not  be  too  carefully 
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attended  to,  if  we  would  avoid  relapses.  When  any  errors  of  refraction  are  present, 
suitable  spectacles,  must  of  course  be  worn  when  work  is  resumed. 
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2.  Exudative  Retinitis. 

Symptoms. — The  characteristic  objective  symptoms  are  light-colored  spots ,  bordered 
ly  darTc  pigment ,  that  appear  in  the  fundus  of  the  eye  during  or  aftci'  a  diffused  or 
circumscribed  inflammatory  retinal  cloudiness ;  these  depend  on  the  destruction  of  the 
tapetum ,  but  ultimately  also  on  the  atrophy  of  the  choroidal  tissue . 


The  ophthalmoscopic  appearances  vary  greatly ;  they  differ  in  almost  every  case 
and  in  the  different  stages  of  the  process.  Still  the  differences  may  readily  be  referred 
to  certain  types,  which  represent  so  many  varieties  of  the  inflammatory  process. 

a.  The  ophthalmoscopic  appearance  originally  often  exactly  resembles  that  of  a 
diffuse  retinitis ;  only  later,  after  the  regular  cloudiness  of  the  retina  and  papilla 
has  become  less,  do  we  see  the  changes  in  the  tapetum  and  choroidal  stroma.  The 
yellowish-red  tint  of  the  fundus  appears  pale  at  intervals,  or  is  in  some  places 
yellowish-gray,  or  even  dirty  white.  Frequently  the  structure  of  the  vasculosa  may 
still  be  recognized  in  it.  This  is  either  indistinct,  of  a  delicate  dirty  grayish-brown 
color,  or  deep  shades  of  brown  are  very  prominent ;  still  the  outlines  of  the  indi¬ 
vidual  parts  are  in  places  at  least  less  regular  or  wholly  distorted.  Between  them 
we  usually  see  some  tortuous  vessels.  Over  the  spotted,  or  more  regularly  pale 
fundus  are  scattered  heaps  of  pigment  of  various  sizes,  with  granular  borders,  varying 
from  bright  brown  to  coal-black,  sometimes  scanty,  sometimes  very  numerous. 
( Ghrom .  lith.,  F.) 

&.  In  other  cases  the  disease  begins  with  the  symptoms  of  a  diffuse  or  nephritic 
neuro-retinitis;  still  from  the  first  the  collections  of  exudation  are  seen  as  figured 
spots  of  variable  size,  which  are  grayish-white,  grayish-red,  or  yqjfowish-white, 
similar  to  the  surrounding  cloudiness,  but  deeper  colored.  {Ghromt^^L^  0.)  They 
are  regularly  or  irregularly  formed,  sharply  or  indistinctly  hour  and  not  unfre- 
quently  surrounded  by,  or  interspersed  with,  collections  of  pgi^nt,  which  at  first 
appear  only  indistinctly  through  t  he  cloudiness.  When  tta@iltrated  retina  subse¬ 
quently  clears  up,  and  the  exudation  gradually  toarip^s  by  absorption  and 
atrophy,  the  individual  foci  (points  of  inflammatiorfi^tSn  the  appearance  which 
lias  just  beon  or  will  soon  be  described. 

O 

Sometimes,  and,  as  it  would  seem,  particularly  iny^c  nephritic  form,  these  spots  are  composed 
of  small,  very  bright  (when  full  formed,  whitish^Imw  or  pure  white,  and  then  very  brilliant), 
angular  figures,  which  sometimes  have  routi^haj^ometimes  acute  angles.  {Ghrom,  lith .,  J.) 
These  figures,  arranging  themselves  in  seric^Hjnn  a  sort  of  star,  whose  rays  all  converge  to  the 
fovea  centralis,  or  some  point  near  it,  AuC^^ctend  further  upward  and  downward  than  laterally, 
thus  giving  the  spot  the  appearance  cfebJing  elongated  vertically.  It  is  believed  that  this  con¬ 
dition  is  dependent  upon  fatty  degeneration  of  the  supporting  fibres  of  the  retina  {Mauthner). 

cP 

c.  Less  frequently  fJi^SMummatory  process  is  originally  developed  in  circum¬ 
scribed  spots,  and  foajk^^large  amount  of  product,  which  partly  infiltrates,  partly 
^  on  the  posterior  sSjf  ace  of  the  retina,  and,  under  certain  circumstances,  is  in  the 
tissue  of  the  cboa^rill.  Hence  those  spots,  at  first,  not  unfrequently  appear  raised, 
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and  in  certain  recent  cases  it  was  tfi ought  that  the  retinal  vessels  running  over  them 
appeared  elevated  at  their  edges.  They  appear  as  reddish-gray  or  reddish- 
white,  sometimes  also  j^ure  white  or  yellowish  white  dull  spots,  which,  surrounded 
by  a  slight  blurred  border,  are  distinctly  defined  from  the  normally  colored  fundus. 
( Chrom .  lith. ,  D.)  The  tapetum  is  still  hidden  by  the  extent  and  opacity  of  the 
product  in  the  foci,  but  occasionally,  even  very  early,  single  groups  of  proliferating 
pigment-cells  approach  the  surface  and  appear  as  blue-black  or  brown  islands. 
Subsequently,  after  partial  resorption,  the  foci  become  more  translucent.  Then  we 
may  often  see  the  structure  of  the  vasculosa  through  them,  and  between  them  some 
of  the  vasa  vorticosa.  (Chrom.  lith.,  D.)  More  frequently,  however,  the  pigment  is 
all  lost,  the  choroid  atrophies  more  and  more,  and  the  color  of  the  spot  becomes  a 
regular  grayish-red,  whitish-red,  whitish-yellow  (  Chrom.  lith. ,  E),  or  dirty  yellowish- 
gray,  occasionally  with  a  decided  inclination  to  green.  (Chrom.  lith.,  F.)  The 
vessels  of  the  vasculosa  are  then  usually  atrophied  as  far  as  the  affected  part  reaches. 
On  the  border  of  the  spot,  and  outside  of  it,  are  almost  always  to  be  seen  clumps  of 
dark  pigment,  which  are  scattered  around  irregularly — exceptionally  have  the  con¬ 
tours  of  bone-corpuscles  (Chrom.  lith.,  E),  or  are  branched.  In  one  case  bright 
yellow,  glistening  crystals  have  been  seen  in  the  spots  (Nagel). 

Usually  the  individual  foci  have  no  typical  form.  Their  figure  is  quite  irregu¬ 
lar  (Chrom.  lith.,  D,  E).  They  are  usually  few  in  number;  often  there  is  only  one. 
But  they  frequently  attain  a  considerable  size,  and  may  even  cover  the  entire  fundus 
(disseminated  forms). 

Not  very  uncommonly  the  process  is  limited  solely  to  the  macula  lutea,  and  then 
assumes  very  peculiar  forms.  Sometimes  there  appears  here  a  coal-black,  round,  or 
even  angular  spot,  generally  very  sharply  defined  and  of  small  size,  which  is  occa¬ 
sionally  surrounded  by  a  clear  white  space  of  varying  width,  whose  external  border 
often  appears  marked  by  granular  pigment.  In  other  cases  a  round  bluish  or  red 
spot  appears  in  the  region  of  the  macula  lutea,  surrounded  by  a  sharply-defined 
bright  ring.  More  or  less  extensive  circular  masses  have  ex  optionally  been  found 
in  the  region  of  the  macula  lutea,  in  which  the  tapetuny^mentirely  disappeared, 
and  consequently  the  vasa  vorticosa  of  the  choroid  sq0^to  lie  open  to  the  view 
(Ed.  Jaeger). 

xp" 

There  is  scarcely  a  doubt  that  these  forms  (RetirfF^Vcircumscripta,  FCrster)  are  to  be  re¬ 
garded  as  exudative.  In  fact,  in  one  case  growttfom^  layers  of  granules,  destruction  of  the 
bacillar  layer,  and  the  formation  of  a  vasci^Lp-rraen  tissue,  deeply  pigmented  in  its  external 
layers  between  the  choroid  and  retina,  have  IreeK  demonstrated  as  the  origin  of  a  circumscribed 
black  spot  in  the  macula  lutea  ( Sdmisch ).  ^ 

Another  series  of  cases  ft^qjraracterized  by  the  occurrence  of  numerous  rather 
sharply-bounded  foci,  whicQin  have  a  roundish  or  oval  form,  and  are  at  least  partly 
bounded  by  a  line  of  dk^pigment.  These  foci  are  occasionally  pressed  so  close 
together  that  theymSte  to  form  large  spots,  and  can  only  be  distinguished  from 
each  other  at  thcii/flyter  border  (  Chrom.  lith. ,  H) ;  or  we  find  only  in  the  vicinity  of 
the  macula  li^OlMfew  large  round  foci  collected  together :  at  some  distance  from 
this  they  bo^i^ie  fewer,  are  more  scattered,  and  are  much  smaller  (Chrom.  lith.,  B); 
many  apptearonly  as  pin-points  surrounded  by  a  broad  band  of  pigment ;  or  they 
appea^f^s^lid  heaps  of  pigment.  In  some  cases  a  closer  connection  between  the 
focraaai the  retinal  vessels  is  said  to  have  been  observed  (Nagel,  areolar  form). 
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Where  tlie  exudative  neuro-retinitis  is  pure,  the  objective  symptoms  are  confined 
to  the  above-described  ophthalmoscopic  appearances.  Regarded  from  without,  the 
eye  appears  perfectly  normal ;  even  hvperaemia  is  usually  absent.  Still  during  the 
inflammatory  stage,  and  the  not  unfrequent  relapses,  we  frequently  meet  diffuse 
cloudiness  in  the  vitreous,  which  renders  ophthalmoscopic  examinations  difficult. 
Occasionally  the  uvea  is  sympathetically  affected — the  symptoms  of  irido-choroiditis 
are  joined  to  those  of  retinitis. 

The  chief  subjective  symptoms  are  mistiness  or  darkening  of  the  visual  field ; 
these  are  perfectly  characteristic.  They  correspond  to  the  points  of  exudation  in 
position,  more  rarely  in  extent  and  form.  The  patients  describe  them  as  more  or 
less  thick,  whitish  or  grayish,  rarely  greenish,  bluish,  &c.,  mists,  or  as  dark,  smoke- 
colored,  brownish,  or  black  spots,  as  irregular  or  even  interrupted  rings,  &c.,  which 
lie  over  a  certain  part  of  the  field  of  vision  and  hide  the  objects  in  that  part.  The 
sense  of  color  is  often  markedly  disturbed  inside  these  spots  {Leber). 

The  objects  lying  behind  the  darker  parts  entirely  escape  the  vision  of  the  patient,  while  those 
behind  the  clearer  are  seen  as  through  a  misty  veil  or  smoke.  With  favorable  illumination  and 
suitable  position  of  the  object  to  the  light,  these  brighter  spots  may  often  be  considerably 
diminished,  and  so  much  cleared  up,  that  the  parts  behind  them  appear  much  more  distinctly. 
If  the  spots  are  in  the  center  of  the  field  of  vision,  as  is  frequently  the  case,  on  account  of  the 
preference  of  exudative  neuro-retinitis  for  the  vicinity  of  the  macula  lutea,  reading  and  the 
recognition  of  small  objects  become  very  difficult.  The  patient  must  then  frequently  aid  himself 
by  false  adjustment  of  the  optic  axes,  so  as  to  make  the  images  fall  on  excentric,  still  sound  parts 
of  the  retina.  But  if  the  center  is  free,  the  patient  can  often  read  the  finest  print.  Yet  general 
vision  is  impaired,  the  visual  field  appears  interrupted  in  one  or  more  directions,  and  hence  the 
recognition  of  large  objects  is  particularly  difficult.  These  obstructions  diminish  in  proportion 
as  the  boundaries  of  the  darkened  spots  are  removed  from  the  center.  Iudeed,  spots  at  some 
distance  from  the  center  are  only  perceived  on  careful  examination,  otherwise  they  are  quite 
overlooked  by  the  patient.  The  functional  activity  of  the  periphery  of  the  retina  usually  remains 
unimpaired,  as  exudation  does  not  readily  occur  there,  and  the  nerve-filaments  in  any  existing 
foci  are  affected  late,  if  at  all.  If  complete  atrophy  of  the  retina  and  choroid  occur,  there  is  also 
peripheral  limitation  of  the  visual  field. 

A  very  peculiar  appearance  is  given  by  the  curvature  of  lines  which  fall  inJfrek  of  the  visual 
field  corresponding  to  the  different  foci.  This  is  seen  rather  often  in  exudafi^  neuro-retinitis, 
and  is  particularly  noticed  at  the  edges  of  the  interruptions.  It  is  ascrihe^Mil  differences  in  the 
level  of  the  retina  at  the  exudation  spot,  and  to  the  thereon  depende^Sjnange  of  position  of 
the  elements  of  the  retina  and  optic  nerve  (Forster),  which  are  agaiQSierred  to  the  collection 
of  morbid  products  (Classen),  or  to  the  contraction  accompanyin^the  subsequent  atrophy  of 
the  retina  and  choroid.  (Knapp. ) 
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Of  course  tbe  above-mentioned  characteristi(K(listurbances  of  vision  are  only 
witnessed  in  circumscribed  exudation  processes,  ?«k1  belong  particularly  to  tbe  later 
8tages  of  the  disease,  where  the  inflammaU^Jjproper  is  already  over.  When  the 
entire  retina  is  affected,  and  the  vitreous>&fls*ydoudy,  the  interruptions  disappear  in 
tbe  generally  thickly-clouded  field ;  lragrently  vision  is  even  reduced  to  quantita¬ 
tive  perception  of  light. 

Causes  — The  etiology  almoA^rresponds  with  that  of  diffuse  neuro-retinitis. 
Tbe  exudative  form  is  frequenflj  developed  along  with  the  first.  Where  the  latter 
aPpears  alone,  constitutiondTy^yphilis,  either  acquired  or  hereditary  ( Hutchinson ), 
aPpears  to  be  the  caj^OvTne  development  of  posterior  scleral  staphyloma  also 
Pfoys  an  important  p^Vln  high  grades  of  this,  particularly  when  the  patient  is 
advanced  in  yearSjdxuWive  retinitis,  and  the  peculiar  changes  in  the  fundus  caused 
^  are  often^bje|ved.  (. Bonders .)  Frequently,  however,  we  can  not  discover  a 
efficient  cau&L  or  in  fact  any  cause.  Often  not  only  the  origin,  but  the  time  of  the 
c°tomence^Myt^  of  tbe  disease  escapes  observation. 
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Some  cases  of  retinitis  circumscripta  are  without  doubt  caused  by  hemorrhages 
into  the  macula  lutea.  It  is  also  believed  that  sympathetic  influences  (  Graefe ),  and 
even  tuberculosis  (  Coccius)  may  lead  to  exudative  neuro-retinitis. 

Course. — In  most  cases  the  disease  develops  with  very  insignificant,  and  also 
very  evanescent,  symptoms  of  irritation,  and  progresses  slowly  and  imperceptibly. 
If  the  points  of  exudation  are  not  near  or  at  the  center  of  the  retina,  the  patient 
often  overlooks  the  existing  disturbance  of  vision,  and  sometimes  years  pass  before 
accident  or  the  gradual  advance  of  the  spots  of  mist  over  the  central  part  of  the 
field  of  vision  call  attention  to  the  defect,  and  the  ophthalmoscopic  examination 
shows  old  collections  of  inflammatory  material.  In  other  cases,  particularly  where 
injuries  are  the  cause,  exudative  neuro-retinitis  suddenly  occurs  pure  or  in  the  above 
combination,  with  marked  and  even  alarming  symptoms  of  inflammation.  The  pro¬ 
cess  rapidly  increases  to  a  certain  hight,  but  then  again  loses  its  intensity,  the  symp¬ 
toms  of  irritation  gradually  disappear,  the  inflammation  itself  is  extinguished  ;  only  its 
results,  particularly  the  characteristic  exudation  and  the  partial  clouding  or  darken¬ 
ing  of  the  visual  field  dependent  on  it,  remain.  If  the  accompanying  irido-  choroiditis, 
hyalitis,  &c.,  have  not  caused  permanent  injury,  vision  improves  considerably,  the 
darkened  parts  of  the  visual  field  separate,  as  it  were,  become  smaller,  clear  up  in 
some  places,  and  spots  which  were  only  misty  again  become  clear. 

Arrived  at  this  point,  the  process  is  arrested.  Then  months  and  years  often 
pass  without  any  decided  change  occurring  in  the  symptoms.  Frequently  the  arrest 
of  the  process  is  complete,  no  new  points  of  exudation  form,  and  the  old  atrophy 
more  and  more.  In  other  cases  the  disease  relapses,  the  process  starts  up  again, 
with  or  without  perceptible  cause ;  besides  the  old  foci,  new  ones  are  developed, 
then  the  inflammation  recedes,  to  flicker  up  again  after  a  longer  or  shorter  remis- 


fnt,  we  can  rarely  hope  tc 
"eut  will,  it  is  true,  not  unfre- 


sion,  &c. 

These  relapses  are  particularly  frequent  when  the  disease  has  been  caused  by 
posterior  staphyloma  or  syphilis,  or  when  it  has  come  on  in  circumscribed  patches, 
unnoticed  and  without  apparent  cause,  during  youth.  In  such  cases,  also,  the  other 
eye  is  usually  affected.  On  the  other  hand,  when  iniinffA  w’ere  the  cause,  the 
inflammation  is  usually  limited  to  the  affected  eye.  ^ 

Results. — When  the  characteristic  exudation  is 
restore  normal  vision.  In  recent  cases,  proper  t: 
quently  cause  partial  or  entire  resorption.  the  affected  portions  of  retina 

rarely  become  perfectly  normal.  The  choiwiA^Lso,  is  frequently  atrophied,  and,  b\ 
abnormal  reflection  of  light,  increases  the  &i§£urbance  of  vision  caused  by  the  retinal 
changes.  As  a  result  of  this,  the  imagS^of  objects  in  the  region  of  the  affected 
part  are  at  least  veiled  or  blurred.  A)cfe?isionally,  also,  they  are  distorted. 

Usually,  the  resorption  is  onlp^urtial,  the  remainder  of  the  exudation  becomes 
permanent,  and  gradually  ca^j^OT^ophy  of  the  affected  portions  of  the  choroid  and 
retina.  Then  the  anterior  ih^&rs  of  the  retina  often  remain  intact,  while  the  poste¬ 
rior,  as  far  as  the  colleorfToC/reach,  degenerate  more  and  more.  In  other  cases,  the 
atrophy  finally  affects  tSe/vhole  thickness  of  the  retina.  Indeed,  within  the  bounds 
of  the  point  of  exifd^®>n,  the  retina  is  not  unfrequently  transformed  to  a  connective- 
tissue  membraneO^0^  covered  by  the  perforated  membrana  liinitans,  is  finnb 
attached  to^J^^ubjacent  atrophied  choroid,  and,  besides  heaps  of  newly -forme 
pigment,  contains  only  a  few  vessels,  which,  moreover,  are  partly  atheroma^ 

tous,  oj^are  changed  to  connective-tissue  strings.  Fortunately,  this  process 
deffe^S^Mron  is  usually  very  slow.  Indeed,  these  collections  often  exist  for  yeals 
beSjse  the  affected  portion  of  the  retina  entirely  loses  the  sensation  of  light.  T^ere 
Or' 
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is  good  reason  to  suppose  that  atrophy  of  the  nervous  elements  is  not  a  neces¬ 
sary  consequence ;  the  changes  in  the  retina  may  be  permanently  arrested  at  any 
point. 

The  portions  of  retina  and  choroid  lying  outside  of  the  exudation  patches,  in  simple 
cases,  usually  remain  quite  normal,  and  preserve  their  functional  activity  unimpaired. 
If  the  retina  is  not  too  much  altered  at  the  points  of  exudation,  or  if  these  are 
eccentric,  and  not  very  large,  the  eye  may  remain  moderately  serviceable  through 
life,  and,  under  favorable  circumstances,  it  not  unfrequently  does  so.  Sometimes, 
when  the  affection  has  run  its  course,  the  disturbance  of  vision  is  not  at  all  propor¬ 
tionate  to  the  changes  in  the  fundus  observable  on  ophthalmoscopic  examination. 

If  the  neuro-retinitis  begins  in  youth,  however,  and  the  disturbance  of  vision  is 
much  felt  on  account  of  the  central  position  of  the  affected  parts,  functional  obtuse¬ 
ness  occurs  in  the  healthy  portions  of  the  retina  of  the  eye  that  is  solely  or  chiefly 
affected ;  because  the  patient  soon  learns  to  suppress  the  perceptions  of  the  affected 
eye,  so  as  to  see  better  with  the  other,  and  the  former  is,  consequently,  thrown  out 
of  use.  Strabismus  not  unfrequently  occurs  under  such  circumstances.  Thus,  the 
portions  of  retina  remaining  unaffected,  often  have  their  function  impaired  in  the 
further  course  of  the  disease ;  if  the  points  of  exudation  are  extensive,  this  impair¬ 
ment  may  affect  the  whole  fundus.  The  cause  for  this  seems  to  be  disturbance  of 
nutrition  of  the  entire  retina:  for,  under  such  circumstances,  we  often  find  the 
chief  branches  of  the  retinal  vessels  much  contracted,  and  less  in  number,  or 
partially  replaced  by  collateral  branches. 

Of  course,  the  patient  fares  worst  when  the  exudative  retinitis  is,  at  any  stage  of 
its  course,  accompanied  by  irido-choroiditis,  which  can  not  be  quickly  suppressed. 
Then  the  bad  results  of  this  disease  concur  with  those  of  the  neuro-retinitis,  and  the 
final  result  is  not  unfrequently  entire  blindness,  or  even  atrophy  of  the  eye-ball; 
that  is,  terminations  that  we  rarely  have  to  complain  of  m  pure  retinitis. 

The  treatment  must  always  be  suited  to  existing  conditions,  and  corresponds 
almost  exactly  with  that  of  diffuse  neuro-retinitis.  (See  chapter  on  tbisO  Tor  this 
disease,  also,  the  inunction  treatment  during  the  proper  inflam  mafeottys^age  is  the 
liest,  in  fact  the  only  reliable,  remedy.  When  properly  carried  o^yfc  recent  cases, 
the  absorption  of  masses  of  exudation,  and  the  clearing  up  oiSs^ots  in  the  visual 
field,  is  often  indeed  very  satisfactory.  Where  the  conditipQihs  lasted  some  time, 
we  can  rarely  expect  more  than  an  improvement.  If  t^reNfollections  are  already 
’'well  atrophied,  and  there  is,  in  fact,  no  product  theiB^ fp^e  removed  by  increased 
absorption,  of  course  this  treatment  is  as  ineffbctull  a^any  other,  and  is  only  suit¬ 
able  when  we  suspect  syphilis  as  the  cause,  and  w@  to  prevent  relapses.  Then  it  is 
usually  best  to  confine  ourselves  to  proper  c^  of  the  eye,  and  avoidance  of  the 
causes  for  a  renewal  of  inflammation,  and  preservation  of  the  existing  vision. 

a  relapse  occurs,  it  is  to  be  treated  ju^05b  a  commencing  disease. 

bocal  blood-letting  is  of  little  or  no  ^^ie  revulsives,  especially  the  application  of  an  issue 
la  the  back  of  the  neck,  which  has  recency  been  brought  up  again  (. Pagenstecher ),  are,  at  all 
events,  superfluous,  and  had  best  bo  ^JJided. 

Authorities.— Cocdus,  Anwendung  des  Augenspiegels.  Leipzig,  1853.  S.  110, 132, 

136 .—Grraefe,  A.  f.  0.  II.  282,  291,  294.—  Ed.  Jaeger ,  Bertrage  zur  path.  Anat.  des  Auges. 

^ien,  1855,  Taf.  5  et  seq >$}ebreich,  Atlas  der  Ophth.  Berlin,  1863,  Taf.  4,  5,  6.— Pagenstecher 
un<l  Samisch,  kl.  Beofejtahtungen.  Wiesbaden,  1861,  I.  S.  23,  II.  S.  9  —Sdmisch,  Beitriige  zur 
norm*  u.  path.  AnaN^fcAuges.  Leipzig,  186%.  S.  29. — Forster,  Ophth.  Beitrage.  Berlin,  1862,  S. 
b  28, 31,  99.— jStfhMigger,  Yorlesungen  liber  den  Gebrauch  des  Augenspiegels.  Berlin,  1864,  S.  86 
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88,  95, 110. — Classen,  Ueber  das  Schlussverfahren  des  Sehactes.  Rostock,  1863.  S.  32.  A.  f.  0.  X. 
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Geschwiilste  II.  Berlin,  1867.  S.  462 .—Oalezowski,  Gaz.  des  h6pit.  1862.  JSTro.  b.  —  Coccius,  de 
apparat.  opt.  Leipzig,  1868.  S.  15.— Oraefe,  A.  f.  O.  XII.  2.  S.  171.— Leber,  ibid.  XV.  3.  S. 
104.—  Ed.  Jaeger,  Hand-atlas,  Figs.  64,  66-69,  92,  94,  96-102,  122-128.  — Knapp ,  Arch.  f.  Aug. 
u.  Ohrenheilkd.  L  S.  22.  u.  f.— 0.  Becker,  kl.  Monatbl.  1868.  S.  352.— Nagel,  ibid.  S.  417,  420. 
—Mauthner,  Lehrb.  d.  Ophthalmoskopie.  S.  431.  u.  f.  451  .—Heymann,  Ophthalmogisches, 
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Bd.  S.  41. 
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Nephritic  Retinitis. 


Symptoms, — This  disease  is  characterized  by  the  formation  of  opaque,  punctate , 
isolated  spots  in  the  diffusely  cloudy  retina ,  especially  round  the  entrance  of  the  optic 
nerve,  accompanied  by  numerous  hemorrhagic  extravasations ,  great  local  congestion, 
and  marJced  diminution  of  the  vision . 

1.  The  ophthalmoscopic  appearance  varies  according  to  the  time  of  the  examin¬ 
ation.  At  the  very  commencement  of  the  affection,  great  congestion  is  noticed ;  the 
optic-nerve  entrance  and  surrounding  zone  appear  reddened  by  numerous  injected 
small  vessels ;  the  veins  enlarged  and  very  tortuous,  and  occasionally  lighter  and 
darker  spots  indicating  inequalities  of  the  retinal  surface.  The  arteries,  on  the  con¬ 
trary,  are  rarely  dilated,  but  are  rather  apt  to  be  smaller  than  normal.  Blood 
extravasations  soon  occur,  which  sometimes  appear  as  delicate  injections,  sometimes 
spots,  and  often  collect  so  as  to  cover  the  vessels.  To  this  is  soon  added  an 
extended  diffuse  veil-like  cloudiness  of  the  retina,  which  in  the  vicinity  of  the  optic 
papilla  rapidly  thickens  at  different  places,  and  presents  smaller  or  larger  white- 
gray  or  milk-white  spots,  with  irregular  boundaries,  which,  as  far  as  they  extend, 
more  or  less  completely  envelop  the  vessels  and  the  fundus  of  the  eye  (  Chro.  litli.  J \  K). 
I  Elsewhere,  especially  in  the  region  of  the  macula  lutea,  small  gray- white  or  milky 
I  points  form,  which  rapidly  increase,  form  clumps,  and  often  unite  by  increasing 
j  turbidity  of  their  interspaces. 

If  the  process  of  proliferation  still  continues,  the  dusky  and  reddened  papilla 
I  and  neighboring  zone  of  the  retina  continue  to  swell,  the  grayish  or  milky  spots 
I  increase  in  size  and  number,  spread  over  the  papilla,  enveloping  it  ma^Amd  more, 
1  change  their  color,  become  bright  whitish-yellow,  entirely  opaque^Mstening  like 
I  fat,  but  at  the  same  time  apparently  retract  into  the  posterior  layp^rt  the  retina,  so 
■  that  the  enveloped  vessels  and  extravasations  either  partiali^oV  wholly  advance 
|  again  and  become  more  or  less  distinctly  visible.  Finally,  tJ&@-4pots,  and  after  them 
|  also  the  groups  of  points  lying  in  the  vicinity  of  the  nyreAJlutea,  coalesce  to  a  ring- 
,  more  or  less  extensive,  fatty-looking,  yellqwim^r  grayish  wall  (Iwanoff), 
I  which  is  only  indistinctly  bounded  from  the  swottek  and  grayish-brown  or  infil- 
| hated  and  discolored  papilla,  but  towards  the  aquafor  usually  ends  in  a  zigzag  line, 
J  salient  points  generally  correspond  wip^wfe  larger  vessels.  This  boundary  is 
sometimes  quite  sharp,  sometimes  striatod(2j"fltdii,  so  that  the  zigzag  has  a  flame- 
appearance  ;  sometimes  it  is  indhsaSkt,  in  places  stippled,  or  has  a  marbled 
Appearance  {Chro.  lith.,  K).  The  ^eApneral  portions  of  retina  are  often  entirely 
Urinal  or  but  slightly  clouded.;  rrequently,  however,  they  have  a  marked  veil- 
Fe  cloudiness,  and  are  in  somvt3aces  strewed  with  gray- white  points  ( Liebreich , 
\L\moff).  ^ 

The  ophthalmoscopfoS^pearances,  during  the  proper  inflammatory  stage,  are 
pot  rarely  indistinct  om^bcount  of  haziness  of  the  vitreous.  The  globe  also  presents, 
s  a  rule,  no  promjft^t  objective  symptoms. 
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sionally  interrupted  by  temporary  arrests  or  improvements,  by  a  generally  irregular 
cloudiness  or  darkening  of  the  field  of  vision,  with  or  without  peripheral  limitations 
of  it.  Complete  amaurotic  darkening,  however,  rarely  occurs  from  this  form  of 
retinitis  alone. 

Causes.— The  form  of  inflammation  of  the  retina  here  described  may  possibly 
be  developed  under  the  most  varying  pathogenetic  relations.  Similar  ophthalmos¬ 
copic  appearances  have  been  observed  in  diabetes  {Ed.  Jaeger ,  Noyes,  Bouchut),  and 
even  in  neuro-retinitis  descendens  consequent  upon  cerebral  affections  ( Graefe ,  II. 
Schmidt).  As  a  rule  however  the  form  of  retinitis  in  question  is  dependent  upon 
Bright’s  disease  of  the  kidneys.  It  often  appears  in  the  early  stages  of  albuminuric 
nephritis,  but  it  usually  makes  its  appearance  in  the  later  stages  of  the  chronic  cases, 
and  is  frequently  recognized  only  after  fatty  or  coloid  (amyloid)  degeneration  has 
appeared,  or  when  the  kidneys  are  far  advanced  in  the  shrinking  process. 


f 


Hence  we  see  that  nephritic  retinitis  does  not  directly  depend  on  the  albuminuria.  Clinical 
observation  confirms  this  idea,  for  numerous  cases  occur  in  which  there  is  no  albumen  in  the  urine, 
or  if  present,  its  percentage  varies  without  any  corresponding  influence  on  the  course  of  the 
retinitis.  Just  as  little  can  the  anomalous  aeration  of  the  blood  ( Graefe )  be  considered  the  final 
cause,  for  the  changes  of  the  blood  recognized  at  the  present  time  are  common  to  all  cases  of 
Bright’s  disease,  while  neuro-retinitis  is  not  a  constant,  or  even  among  the  most  frequent,  results. 
For  a  time  organic  disease  of  the  heart  and  consequent  congestion,  edema,  hemorrhages,  &c.,  were 
thought  to  be  the  immediate  cause  {Iman,  Traube ),  and  this  the  rather,  as  hypertrophy  of  the  left 
ventricle,  valvular  disease,  &c.,  were  constant  accompaniments  of  nephritic  neuro-retinitis. 

( Schweigger .)  But  the  heart-disease  may  certainly  be  absent  {Nagel,  Secondi ,  Horner,  Pagen- 
stccher),  and  its  frequent  connection  with  the  form  of  retinitis  in  question  may  be  explained  by 
the  fact  that  Bright’s  disease  very  commonly  leads  to  heart-disease,  and  on  the  other  hand, 
the  latter  is  an  important  pathogenetic  cause  of  the  former.  {Rokitansky. ) 

Among  the  remote  causes  of  nephritic  neuro-retinitis  belong,  of  course,  every  thing  that  can 
excite  Bright’s  disease.  Occasionally  we  find  them  both  with  marasmus  and  cachexia  as  a  result 
of  typhus,  miasmatic  fevers,  protracted  suppuration,  tuberculosis,  &c.  ;  but  especially  as  secondary 
affections  after  exanthematous  diseases,  particularly  scarlatina,  after  cholera,  pyaemia,  after 
excessive  use  of  spirituous  liquors  or  active  diuretics,  &c.  {Rokitcrn^to/.)  Retinitis  and  albumi* 
nurea  are  also  observed  in  the  later  months  of  pregnancy  {ik^stlcher,  Secondi,  GalmwsU), 
and  then,  as  in  heart-disease,  the  nephritis  is  referable  to  nmd0fncal  obstructions  of  the  circula¬ 
tion  in  the  kidneys.  ( Virchow.) 

Course  and  Results.— Occasionally  tlie^TwVelopraent  of  the  retinal  trouble  is 
.  „y  acute ;  even  in  a  few  days  after  theQwyunencement  of  the  affection  of  vision, 
while  this  increases,  large  quantities  oJ^mTammatory  products  have  collected  in  the  | 
posterior  half  of  the  retina  O 

As  a  rule,  however,  the  couri  50*  slow  from  the  commencement,  and  frequently 
interrupted  by  arrests  of  prog^)  or  even  by  removal  of  collections  of  product  I 
already  formed.  In  such^Ael  a  long  time  intervenes  before  the  characteristic  | 
fatty-looking  prominenfie^iM  fully  formed. 

The  parts  often  n^injain  this  state  for  weeks  without  much  change ;  at  most,  I 
further  hemorrhag(^)ccur.  Finally  there  is  regressive  metamorphosis,  the  products! 
are  gradually  reabsorbed,  the  vessels  that  have  been  enveloped  again  appear  here  I 
and  there,  ih<Q)5rominence  becomes  partly  transparent,  loses  its  bright  fatty 
divides  ujwj^nne,  the  process  approaches  its  termination. 

It  is  ©^absolutely  necessary  that  this  prominence  should  form  entirely;  on  the  I 
contan^the  process  may  recede  at  any  stage,  and  the  retina  again  attain  its  entire! 
fActiSnal  activity.  Occasionally  the  process  does  not  go  beyond  simple  congestion  | 
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and  hemorrhagic  extravasations ;  in  other  cases  an  already-formed  diffuse  cloudiness 
dissolves  without  precedent  thickening,  and  if  this  occurs,  the  plaque-like  exuda¬ 
tions  disappear  without  uniting.  But  even  completely-formed  and  extensive  prom¬ 
inences  may,  under  favorable  circumstances,  recede  so  that  no  trace,  or  only  a  delicate 
cloudiness,  remains  behind,  which  but  slightly  interferes  with  the  functional  activity 
of  the  retina. 

The  prognosis  appears  to  be  proportionately  better  when  the  albuminous  nephritis  is  developed 
as  a  result  of  acute  exanthemata  ( Horner ,  Soring),  or  in  the  course  of  pregnancy,  and  is  not  far 
advanced,  so  that  the  restitution  of  the  normal  functional  activity  of  the  kidneys  is  not  difficult. 
Then  the  retinal  trouble  occasionally  recedes,  while  the  albuminurea  continues  for  a  time. 

(Secondi.) 


On  the  whole,  cures  are  uncommon ;  usually,  extensive  haziness  with  various 
functional  disturbances,  and  subsequently  atrophy  of  the  retina,  remain.  Occasionally 
also,  detachment  of  the  retina  occurs,  and  this  may  even  come  on  quite  early. 

After  clearing  up  of  the  clouded  portions  of  the  retina,  or  when  the  characteristic  prominence 
recedes,  the  spots  on  the  choroid,  peculiar  to  exudative  neuro-retinitis,  are  not  unfrequently  seen. 
(. LiebreicJi .)  They  indicate  a  local  exudation  of  inflammatory  product  on  the  outer  surface  of  the 
retina.  Sometimes  they  have  exactly  the  peculiarities  of  the  circumscribed  form,  sometimes  they 
are  characterized  by  remarkable  brilliancy  and  bright  white  color,  as  well  as  by  want  of  pigment 
collections,  and  by  very  irregular,  ragged  borders.  Striated  figures  formed  of  small  angular 
plaques  are  relatively  quite  often  found  near  the  macula  lutea.  ( Ghro .  lith .,  J.) 


Frequently  the  retinal  disease  does  not  reach  any  termination,  as  the  patient 
dies  of  the  constitutional  affection  before  the  fatty  prominence  in  the  retina  is  fully 
formed  or  can  retrograde. 

Uraemic  amaurosis  frequently  occurs  in  the  course  of  Bright’s  disease.  This,  as 
the  name  indicates,  is  connected  with  the  development  of  uraemia,  and  is  explained 
by  the  influence  of  a  blood  pregnant  with  urea  on  the  parts  of  the  brain  concerned. 
Hence  it  appears  in  company  with  other  symptoms  of  uraemia,  especially  during 
attacks  of  severe  headache,  dizziness,  lo'S  of  consciousness,  paralysis,  convulsions, 
maniacal  excitement,  &c.  It  is  further  distinguished  from  distoiO^ce  of  vision 
caused  by  nephritic  retinitis  and  neuritis  by  its  rapid  develojtfgpt ;  it  not  unfre¬ 
quently  causes  complete  blindness  in  a  few  hours  or  even  mhrcJjVs,  and  may,  on  the 
other  hand,  recede  just  as  quickly. 

It  is,  at  the  same  time,  to  be  remarked  that  uraemia  doq^imp^lways  lead  to  amaurosis  ;  that 
nephritic  retinitis  very  often  completely  runs  its  coufseNmhout  uraemic  amaurosis  having 
occurred,  and  that  this  is  especially  apt  to  appear  in>*^later  stages  of  retinal  inflammation ; 
while,  on  the  other  hand,  uraemic  amaurosis  withouthimwrimatory  affection  of  the  retina  is  rarely 
witnessed.  It  is  however  worthy  of  remark,  thaJj^Qgjfeater  part  of  those  affected  with  nephritic 
inflammation  of  the  retina  die  of  uraemia  soon  ^aftfiXthe  development  of  this  local  affection,  and 
that  occasionally,  shortly  after  uraemic  atta^j^Qtinal  inflammation  occurs. 

The  Treatment  must,  of  (oxyOe ,  be  first  directed  to  the  original  disease. 
The  works  on  special  therajDeg^cs  treat  of  this. 

Oculists  generally  recomme^^tie  internal  use  of  acids,  and  for  the  eye-disease  a  derivative 
treatment,  particularly  th^Q^eated  application  of  natural  or  Heurteloup’s  artificial  leeches. 
Abstraction  of  blood  mi^lQ^considered  as  dangerous  on  account  of  the  already  debilitated  state 
°f  the  patient,  and  is*  tn^  more  so  as  it  is  of  little  benefit.  On  the  other  hand,  iron  may  be  of 
advantage  under^fifWb  circumstances.  {Earner.)  Secale  cornutum  {Willebrand)  is  inactive, 
a  many  cases ^yneijptne  kidney-disease  was  evidently  receding,  and  the  nutrition  of  the  patient 
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had  not  suffered  much,  inunction  treatment  with  the  protective  bandage  was  tried  with  favor¬ 
able  results,  the  clearing  up  and  removal  of  the  exudation  patches  going  on  very  rapidly. 

Authorities.— Heymann,  A.  f.  O.  IL  2.  S.  137,  146,—  Liebreich,  ibid.  V.  2.  S.  265,  VI  2.  S. 
318,  Atlas  der  Ophth.  Berlin,  1863.  Taf.  10.— Nagel,  A.  f.  O.  VI.  1.  S.  191,  et  seq .—Graefe 
and  Schweigger,  ibid.  VI.  2.  S.  277,  282,  285.—  Schweigger ,  ibid.  S.  294,  311,  Vorlesungen  fiber 
den  Gebrauch  des  Augenspiegels.  Berlin,  1864.  S.  101.—  Iman,  Nederl.  Lancet,  1852.  S.  356.— 
Rokitansky ,  Lehrb.  der  path.  Anat.  Wien,  1861.  III.  S.  325 .—  Virchow,  Monatschrift  f. 
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J fauthner,  Lehrb.  d.  Ophthscop.  S.  362,  366. — Ed.  Jaeger,  Hand- Atlas,  Fig.  64. — H.  Schmidt, 
A.  f.  O.  XV.  3.  S.  252,  263,  266. 


Detachment  of  the  Retina,  Subretinal  Effusion. 


Pathology.— By  detachment  of  the  retina  we  understand  its  separation  from  the 
choroid,  by  the  interposition  of  a  watery  fluid  full  of  protein  matter.  The  detach¬ 
ment  is  at  first  always  partial,  confined  to  a  small  portion  of  the  retina,  and  it  often 
remains  so  ;  but  it  may  progress  in  all  directions.  It  may  begin  at  any  part  of  the 
retina,  but  when  partial  it  is  generally  at  the  lower  half,  probably  on  account  of 
the  immediate  sinking  of  the  fluid.  The  border  of  the  detachment  sometimes  de¬ 
scribes  a  roundish  or  elongated  oval,  but  is  usually  entirely  irregular,  and  in  the 
latter  case  its  posterior  section  extends  in  a  straight  or  slightly-crooked  line,  hori¬ 
zontally  or  obliquely,  below  the  optic  papilla. 

The  interspace  between  the  detachment  and  the  choroid  is  often  small,  but  fre¬ 
quently  projects  like  a  pouch  far  into  the  posterior  part  of  the  eye.  The  base  of  the 
detachment  is  therefore  sometimes  perpendicular,  sometimes  it  only  projects  gradually. 
With  the  progress  of  the  detachment,  its  posterior  border  approaches  the  optic-nerve 
entrance,  which  it  surrounds  gradually  from  both  sides,  and  finally  only  the  upper 
inner  quadrant  of  the  retina  remains  in  contact  with  the  choroid ;  even  this  is  some¬ 
times  separated,  and  the  retina  folds  up  like  an  irregular  funnel,  whose  wavy  walls 
are  attached  on  the  one  hand  to  the  ora  seitrata,  on  the  other  to  the  borders  of  the 
optic-nerve  entrance. 

In  recent  detachments  of  small  portions  of  the  retina,  the  tissue  may  remain  quite 
transparent;  when  the  detachment  has  existed  longer,  and  is  more  extensive,  the 
opacity  is  generally  complete,  sometimes  regular,  again  cloudy,  spotted,  or  striated. 
The  detached  portion  of  the  retina  always  appears  relaxed  and  in  folds,. and  moves  on 
rapid  motion  of  the  eye-ball — its  motion  being  greater  the  more  extmpwe  the  detach¬ 
ment  and  the  further  it  projects  into  the  eye;  for  the  disloc^S^  of  the  retina 
progresses  at  the  expense  of  the  vitreous,  of  which  at  leasUfl^posterior  half,  if 
not  more,  liquefies  and  is  absorbed  in  proportion  as  flifi4^collects  between  the 
retina  and  choroid,  so  that  the  detached  portion  of  the  r^S^r  has  fluid  on  both  sides 
of  it.  (Iwanoff.) 

In  very  small  detachments,  although  the  oscillations  ofcfcur,  they  are  too  slight  and  of  too  short 
duration  to  be  perceived  with  the  naked  eye.  When  lai^^detachments  do  not  move,  as  occasion¬ 
ally  happens,  it  is  probably  because  their  borders  attached  to  the  choroid  ;  hence  the  fluid  is 
encapsulated,  and  the  part  of  the  retina  in  questiarfcJHfept  tense.  (ScTiweigger.)  Then,  however,  it 
Is  usually  not  a  case  of  hydrops  subretinalis. retina  is  displaced  by  a  choroidal  tumor,  a 
cysticercus,  etc.,  or  by  some  firm  pathologidfc^^ytfauct,  which  is  usually  indistinctly  seen  through 
Ihe  cloudy  tissue  of  the  retina  stretched  ^jer  it.  But  if  under  such  circumstances  effusion  of 
eatery  fluid  occurs,  separating  the  rfcnJ  from  the  surface  of  the  tumor,  the  wavy  motion  may 
be  seen. 

^§> 

In  recent  cases  the  s^fc/tmal  fluid  is  serous,  watery,  colorless,  slightly  yellow 
or  reddish,  and,  as  immediately  after  tapping  showed  (Bowman),  contains 

touch  albumen,  whi&^jSfccasionally  coagulates  even  during  life  (Liebreich),  and  clings 
to  the  walls  of  th^avity,  as  thick  floculi  or  striated  masses.  In  old,  &nd  particularly 
111  total,  dettml^!(^hl£,  it  often  changes  its  cliemico-physiological  character,  as  the  pro¬ 
toin  materia/^&re  mixed  with  various  elements  from  the  surrounding  membranes. 
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Then,  beside  water,  the  fluid  forming  the  subretinal  effusion  contains  a  variable  but  usually 
large  amount  of  fibrinous  material,  which  separates  in  clots  on  exposure  to  the  air,  or  boiling 
coloid  masses  ( Rudnew ),  hematin  in  solution,  which  gives  the  fluid  a  yellowish,  reddish,  or,  if 
chemical  transformation  has  occurred,  a  brown  color ;  new  and  old  blood  corpuscles,  single  or 
in  groups,  in  various  stages  of  transformation,  sometimes  in  such  amount  as  to  give  the  fluid 
the  appearance  of  diluted  blood  ;  salts  in  solution,  which  are  frequently  precipitated  and  form 
actual  deposits  on  the  surface  of  the  choroid ;  pigment  granules  of  various  colors,  free  or  in 
groups,  sometimes  in  cells  of  considerable  size,  which  are  probably  newly  formed,  but  possibly 
may  be  the  metamorphosed  remains  of  the  tapetum  ;  newly-formed  pigment-cells,  and  nuclei 
with  granular  cells  ;  fat  in  globules,  large  drops  or  crystals,  occasionally  so  abundant  that  it 
may  be  seen  by  the  naked  eye  as  large  balls,  or  as  if  the  entire  subretinal  mass  were  changed 
to  a  pulpy  clump  of  glittering  cholesterine  crystals. 


Tlie  cloudiness  of  the  detached  portion  of  the  retina  certainly  depends  on  changes 
of  the  retinal  tissue,  although  coloring  of  the  subjacent  fluid  may  exercise  a  modify¬ 
ing  influence.  This  latter  can  not  be  the  chief  cause,  for,  if  we  except  the  frequent 
distinctness  of  the  protrusion,  the  darkest  portions  correspond,  not  to  the  summits 
of  the  folds,  but  to  the  depths  of  the  waves.  But  if  the  cloudiness  is  in  the  retina 
itself,  it  is  easy  to  ascribe  it  to  an  inflammation ;  and  this  is  the  more  probable,  as 
the  anatomical  examinations  so  far  made  (only  in  old  cases,  it  is  true)  have  very 
decidedly  shown  the  characteristic  symptoms  of  proliferation,  or  of  the  atrophy 
dependent  on  it.  (See  chapter  on  this.) 

If  we  bear  in  mind  that  the  cloudiness  is  almost  always  perceptible  at  the  very 
beginning  of  the  detachment,  that  is,  commences  with,  if  it  does  not  precede,  this, 
we  necessarily  arrive  at  the  conclusion  that  subretinal  effusion  is,  to  a  certain  extent, 
dependent  on  retinitis,  if  it  is  not  entirely  a  product  of  the  inflammation. 


From  recent  investigations  we  find  that  detachment  of  the  retina  is  sometimes  combined 
with  circumscribed  oedema  of  the  retina,  and  is  occasionally  confounded  with  it.  This  oedema 
sometimes  appears  in  the  form  of  large  cysts,  which,  proceeding  from  the  external  layers  of  the 
retina,  cause  this  membrane  to  bulge  forward  into  the  posterior  chamber  like  a  vesicle,  and 
ophthalmoscopically  as  well  as  in  anatomical  preparations  may  produce  the  impression  of  a 
subretinal  effusion  ( Ivianoff ).  ,  /Sl 

For  a  long  time  extravasations  of  blood  between  retina  andV^ofoid  were  regarded  as  the 
real  cause  of  detachment  of  the  retina,  and  this  view  has  ty^jGlbstinately  maintained  in  the 
face  of  a  more  reasonable  hypothesis  ( Graefe).  But  it  hasmb^v  been  entirely  abandoned,  since 
the  symptoms  as  well  as  the  actual  appearance  in  operam^ aivision  of  the  bulging  portion  of 
the  retina  and  in  the  drawing  off  of  the  effusion  hav^sSbwn  very  forcibly  the  error  of  this  sup¬ 
position.  Still  it  should  not  be  denied  that  som/Eime^  enormous  subretinal  extravasations  of 
blood  occur,  which  detach  the  retina  like  a  sa<k\^en  separate  it  all  round  from  the  choroid 
( Stavenhagen ).  Such  hemorrhagic  detachmeSfc  are  found  especially  after  injuries  of  the  eye 
and  partial  evacuation  of  the  intra-ocular  media,  and  exceptionally  in  progressive  staphyloma 
posticum. 

Symptoms. — a.  Often,  esfoaSlly  when  the  pupil  is  dilated,  the  detached  portion 
of  retina  may  be  distincj^y^yh  with  the  naked  eye,  without  the  aid  of  the  ophthal¬ 
moscope.  This  is  partlMlrly  the  case  when  the  retina  is  clouded  by  inflammation 
and  displaced  fonyagL within  the  focus  of  the  dioptric  apparatus.  If,  however,  it 
is  but  slightly  sei>«^i1xl  from  the  choroid  and  remains  quite  transparent,  even  when 
the  pupil  is  diJ^Jq  the  fundus  appears  but  slightly  clouded.  Retinal  detachments 
increase  th^©$Iiancy  of  the  eye. 

It,  If  dh(M:undus  be  illuminated  with  the  mirror,  it  is  seen  that  at  one  spot, 
usuaUf^e^ow,  the  yellowish-red  appearance  is  suddenly  changed  into  a  grayish  or 
gr^nisn  color  with  dark  shadowing  (Fig.  N),  and  upon  this  are  frequently  seen  one 
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or  more  vessels.  The  change  is  either  direct  or  marked  by  a  dark  line  of  shadow. 
By  more  careful  examination  the  detached  portion  of  the  retina  then  sometimes  ap¬ 
pears  as  a  tense,  smooth  vesicle.  As  a  rule  it  appears  as  a  loose,  folded  surface, 
elevated  above  the  surrounding  surface,  which  trembles  at  every  movement  of  the 
eye  or  sinks  and  rises,  in  more  extensive  detachments  generally  forms  one  or  more 
elevations,  which  are  joined  at  their  bases,  and  between  their  summits  appear  portions 
of  normal  fundus  (Fig.  O).  If  the  detached  portion  of  the  retina  is  still  very  trans¬ 
parent  and  only  slightly  elevated  above  the  choroid,  it  easily  escapes  notice,  only 
the  bending  and  oscillation  of  the  vessels  in  its  vicinity  are  very  marked.  The  fun¬ 
dus  appears  otherwise  but  little  changed,  or  at  most  somewhat  duller  or  slightly 
cloudy.  Here  and  there  however  fine  folds  are  often  observed  as  delicate,  bright,  or 
whitish,  movable  lines,  which  are  indistinct  towards  one  side,  sharply  defined  towards 
the  other,  and  sometimes  surrounded  by  a  dark  border. 

If  such  a  diaphanous  vesicle  projects  more  into  the  vitreous,  the  even  red  of  the 
choroid  and  the  msa  vorticosm  are  only  seen  when  the  light  from  the  mirror  falls 
perpendicularly,  and  the  subretina]  fluid  is  more  strongly  illuminated ;  elsewhere 
the  cavity  remains  dark,  and  the  detached  portion  of  retina  appears  between  the 
brighter  folds  as  a  blue-gray  or  dirty-green.  Often,  however,  the  opacity  is  much 
thicker ;  on  ophthalmoscopic  examination  the  sac  is  distinctly  seen,  appears  dirty 
yellowish-white,  with  deeper  shadows  in  some  places,  or  quite  opaque,  pale  gray¬ 
ish-yellow,  with  brighter  and  darker  parts. 

Frequently  the  cloudiness  extends  beyond  the  bounds  of  the  detachment  and  dis¬ 
appears  gradually  in  the  otherwise  normal  fundus,  or  totally  envelops  this  in  varying 
thickness.  Where  the  detachment  is  below,  we  often  find  a  portion  of  the  retina  to 
the  side  or  above  clouded,  and  it  is  then  probable  that  the  detachment  was  origin¬ 
ally  developed  there,  and  that  the  fluid  has  subsequently  sunk  down.  Hot  unfre- 
quently,  also,  the  optic-nerve  entrance  lies  in  the  opacity,  and  then  shows  the  signs 
of  diffuse  inflammation,  while  otherwise,  except  by  slight  redness,  it  evinces  no 
changes,  or  in  old  cases  it  may  have  the  signs  of  atrophy.  Often,  also,  the  character 
of  diffuse  neuro-retinitis  appears  in  the  entire  retina,  the  papilla  imtftfrited. 

In  partial  detachments,  even  at  the  first  glance,  the  posteriog&Jfier  is  seen  as  a 
dark,  almost  black  line,  blurred  on  one  side,  which  renders  Jfflpmore  evident  the 
contrast  between  the  detached  portion  and  the  surrounds^  parts  of  the  fundus. 
This  line  is  particularly  sharp  and  dark  when  the  base  detachment  is  perpen¬ 

dicular  or  overhanging,  and  where  the  sac  is  very  irfO&ife  it  may  change  in  length, 
direction,  and  color,  or  even  disappear  temporarjjb^ft^ording  to  the  position  of  the 
part  of  the  wall  in  question,  at  any  given  time.^vV  is  the  shade  cast  by  the  part  of 
the  base  of  the  detachment  not  illuminatec^v  the  mirror.  Where  the  base  slopes 
gradually,  this  dark  boundary-line  is  abseri^md  its  place  is  only  indicated  by  the 
curvature  of  the  vessels,  and  perhap^rfE^P”*6  s^ns  i*1  the  cloudy  retinal  tissue. 

Moreover,  the  papilla  and  yellow^J^t  are  not  unfrequently  permanently  or  tem¬ 
porarily  hidden  by  the  overhangi^gjh/ well  as  by  the  movements,  of  the  sac.  If  this 
obscuration  of  the  papilla  is>mty partial,  its  shape  varies  continually  with  every 
motion  of  the  detached  retkjx^oraetiines  it  appears  in  its  natural  circular  shape, 
sometimes  is  indented^onproe  side,  and  this  change  occasionally  gives  the  deceptive 
impression  that  the  itself  moves,  as  if  it  sometimes  elongated,  sometimes  con¬ 

tracted. 

In  total  cbd^ltanents  all  these  peculiarities  are  wanting,  the  entire  discolored 
fundus  wavjs  hwier  and  thither.  If  the  papilla  is  recognized  at  all,  it  is  only  occa¬ 
sionally  forOnoment  by  the  peculiar  arrangement  of  the  central  vessels. 
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The  retinal  vessels  are  distinctly  designated  on  the  wavy  surface.  They  usually 
appear  much  darker  than  normal,  in  some  places  even  black,  and  this  is  particularly 
true  when  portions  running  over  dark  parts  of  the  detachment  are  observed.  Over 
thick,  cloudy,  opaque  spots,  or  when  the  detached  retina  is  more  transparent,  and 
the  reflected  light  falls  perpendicularly,  thus  brightly  illuminating  the  space  behind 
the  detachment,  they  appear  of  a  clear  blood-red,  showing  a  certain  amount  of 
integrity.  ( Liebreich .)  Where  the  dioptric  media  are  clear,  the  vessels  are  distinctly 
seen  ;  rarely  they  appear  powdered  over  or  interrupted  by  cloudiness  of  the  inner 
layer  of  retina.  In  advanced  atrophy  of  the  detached  portion  they  are  invisible  in 
some  places,  or  appear  only  as  dense  white  or  black  granular-branched  strings.  Of 
course  they  follow  the  sections  of  retina  containing  them.  Hence  in  the  detachment 
they  appear  much  curved,  for,  ascending  an  eminence,  they  seem  arched  anteriorly ; 
then  sinking  hack  into  a  furrow,  they  disappear  to  appear  at  another  spot,  again  to 
curve  outward,  etc.  When  the  eye  moves,  they  actually  dance  around  the  fundus. 

If  pigment  collections,  extravasations,  cholesterine  crystals,  &c.,  cover  the  detached  retina,  it 
gives  a  very  peculiar  appearance.  There  is  a  motion  over  and  through  each  other  of  the  most 
varied  objects,  just  as  in  a  rotated  kaleidoscope.  But  if  the  globe  becomes  motionless  the  excur¬ 
sions  lessen,  and  the  individual  objects  return  to  their  former  relative  positions.  These  diseased 
products  attached  to  the  retina  are  thus  distinguished  from  similar  masses  suspended  in  a  fluid 
vitreous.  These  latter  may  also  oscillate,  but  finally  always  sink  to  the  floor  without  preserving 
a  certain  relative  position. 

Of  course  all  these  appearances  presuppose  the  transparency  of  the  dioptric  media. 
But  this  requirement  is  not  often  fulfilled  ;  on  the  contrary,  opacities  of  the  vitreous 
usually  accompany  subretinal  effusion,  and  even  precede  it  in  most  cases.  They  are 
occasionally  partial,  and  appear  like  delicate  clouds  over  the  detachment.  More 
frequently,  however,  they  extend  over  a  large  part  of  the  fundus.  Usually,  also, 
they  tremble  or  even  wave  about  on  motion  of  the  eye ;  they  are  moreover  not  per¬ 
manent,  for  they  sometimes  increase  in  size  and  become  more  dense,  at  others  con¬ 
tract  and  become  clearer,  or  even  totally  disappear  for  a  tin^.  Before,  as  well  as 
during,  relapses  of  the  inflammatory  process,  they  usua^Q^rease  in  extent  and 
density,  and  hence  they  should  not  he  neglected  in  form(m1i  prognosis. 

Frequently,  also,  a  view  of  the  interior  of  the  eye  is  huwjXea  by  cataract,  especially  by  polar 
and  capsular,  more  rarely  by  simple  lenticular,  cataract^^Wie  polar  form  depends  mostly  on  the 
same  causes  as  the  detachment ;  the  capsular  catsHj^Qisually  results  from  the  irido-choroiditis 
which  comes  on  subsequently.  The  lenticular  ca^ract  re  probably  usually  the  result  of  the  dis¬ 
turbances  of  nutrition  showing  themselves  by  ai^pliy  of  the  eye-ball. 

c.  The  subjective  symptoms  are^mo^ess  marked,  provided  that  the  functional 
power  of  the  retina  has  not  yet  bo^Kfeected  by  inflammation  or  atrophy;  then  the 
detachment  is  indicated  in  tha  fiefirfaf  vision  as  a  bright  but  vacant  spot.  This  is, 
however,  often  reddish  or  bcffwfcish  when  there  are  extravasations  of  blood.  When 
the  patient  looks  at  the  pyWa  distant  bright  wall,  this  spot  as-umes  the  appear¬ 
ance  of  a  cloud  with  irregular  contours.  The  detached  retina  rarely  retains  its 
functions  so  far  as  fo^Junit  the  recognition  of  large  objects.  ( Pagenstecher .)  The 
interruption  cauj  The  visual  field  corresponds  in  position  to  the  detachment. 
Hence  in  rectwireases  .it  is  usually ,  and  in  old  cases  almost  constantly ,  in  the  upper 
half  of  the  ft^^of  vision,  so  that  simply  from  this  localization  of  the  blind  spot  we 
may  witl^ome  probability  infer  the  existence  of  retinal  detachment.  ( Graefe .) 
Theve^©Lt*of  the  interruption,  on  the  contrary,  is  often  greater  than  corresponds 
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with  the  base  of  the  space  filled  with  fluid,  which  is  explained  by  the  fact  that  the 
material  changes  of  the  retinal  tissue  extend  beyond  the  limits  of  the  detachment. 

The  clearness  of  perception  in  the  rest  of  the  retina  may  still  be  normal,  and  if 
the  parts  about  the  macula  lutea  are  not  involved  in  the  detachment,  a  certain 
amount  of  sharpness  of  vision  may  still  remain.  More  frequently,  however,  and  in 
old  cases,  almost  always  the  sharpness  of  vision  is  considerably  diminished,  and,  as 
the  detachment  usually  extends  up  to  the  horizontal  meridian,  or  beyond  it,  the 
fixation  is  usually  excentric.  In  many  cases  the  function  is  even  reduced  to  quan¬ 
titative  perception  of  light,  or  even  this  is  wanting.  This  does  not,  however,  depend 
entirely  on  the  grade  and  extent  of  the  detachment.  A  certain  amount  of  sensitive¬ 
ness  to  light  has  been  observed  in  total  detachments.  It  is  remarkable  that  the 
impressions  are  then  projected  outwardly  in  the  direction  of  the  axis  of  vision. 
(Graefe) 

Where  the  retina  has  preserved  a  high  grade  of  functional  activity  in  some 
places,  the  patients  often  complain  of  distorted  or  colored  vision.  All  over  the  field 
of  vision,  or  only  on  the  borders  of  the  interruption,  objects  seem  to  have  colored 
outlines,  to  be  curved,  bent,  distorted,  or  partly  hidden.  They  often  partially 
disappear,  rise  again,  and  wind  about  in  tortuous  or  zigzag  lines,  when  the  eye 
moves. 

This  shows  a  change  of  position  of  a  part  of  the  retinal  elements  which  receive  and  localize 
the  impressions  of  light.  Hence,  when  the  eye  is  at  rest,  a  close  correspondence  of  the  apparent 
distortions  of  objects  with  the  place  and  direction  of  the  detachment  may  often  be  observed. 

KClmen.) 

The  colored  border  and  wavy  motion  of  objects  are  characteristic  of  the  metamorphopsia 
dependent  on  retinal  detachments.  {Knapp.) 


At  the  same  time  a  certain  state  of  excitability  of  the  visual  organ  appears  in 
the  very  commencement  of  the  disease.  The  patient  is  much  annoyed  by  the  sub¬ 
jective  appearance  of  colored  or  white  balls,  drops,  twinkling  stars,  fiery  wheels, 
shooting  rockets,  &c.,  which  often  surround  the  field  of  vision,  and  Appear  particu¬ 
larly  after  active  movement  or  excitement  of  the  circulation,  &c.^V/# 

Causes. — The  detachment  of  the  retina,  like  that  of  thesN&eous  humor,  with 
which  it  is  pathogenetically  very  closely  connected,  is  eithB^Secondary  and  to  be 
then  referred  to  the  shrinking  of  the  vitreous,  which  fr^-iecome  adherent  to  the 
retina  and  has  undergone  tendinous  degeneration ;  >«A3,esults  from  the  pressure  of 
a  fluid  inflammatory  product  which  has  been*poiiped  out  between  the  retina  and 
choroid,  and  it  may  then  be  described  to  a  certaip>.extent  as  primary.  We  have  here 
to  do  solely  with  the  latter,  since  the  formerris  no  subject  for  clinical  treatment  and 
has  already  been  mentioned.  /W 

The  primary  detachment  of  the  rqrig^iaXloubtless  favored  in  a  high  degree  by 
ectasiae  of  the  sclera  and  by  diminu&Mfc  of  the  intra-ocular  media.  It  occurs  in  the 
majority  of  cases  in  eyes  affc^Te^-with  staphyloma  posticum,  particularly  of  a 
rapidly  progressive  character,  am^mere  the  way  to  it  seems  to  have  been  opened  by 
the  detachment  of  the  vitre^ftp  usually  existing  with  it.  It  is  also  frequently  ob¬ 
served  after  perforations^Qhe  sclera,  accidental  and  operative  as  well  as  ulcerative, 
if  they  are  accompartfo^by  extensive  loss  of  vitreous.  We  must  not  however  here 
regard  merely  an  irfc^hscd  serous  transudation  as  the  cause  of  the  detachment,  as  in 
detachments  of  tljte  vitreous,  since  in  such  cases  the  separation  of  the  retina  is  always 
preceded  bv  a*S^ry  marked  opacity  of  the  vitreous  and  even  of  the  retinal  tissue, 
which  is  without  doubt  of  inflammatory  origin. 


198 


DETACHMENT  OF  THE  RETINA. 


This  circumstance  seems  to  have  led  to  the  belief  that  every  detachment  of  the  retina  with¬ 
out  distinction  is  owing  to  the  traction  of  the  inflammatory  thickened  and  contracting  vitreous. 
This  view  is  however  certainly  gainsayed  by  the  change  of  position  of  the  primary  subretinal 
effusion  by  sinking  and  by  its  curability. 

Moreover,  detachment  of  the  retina  has  been  observed  not  very  uncommonly  in 
eyes  of  perfectly  normal  structure  and  previously  of  apparently  perfectly  healthy 
appearance.  It  is  also  a  not  very  unusual  consequence  of  the  most  various  forms  of 
neuro-retinitis,  especially  of  the  exudative  variety. 

Abscesses  ( Graefe ,  Berlin)  or  tumors  (. Hirschberg )  of  the  orbit  have  exceptionally 
given  rise  to  the  inflammatory  process  leading  to  detachment  of  the  retina.  The 
subretinal  effusion  however  is  often  developed  in  consequence  of  secondary  choroidal 
formations. 

If  under  these  conditions  a  large  quantity  of  fluid  has  been  poured  out  between  the  tumor 
and  the  retina,  the  detachment  appears  to  depend  simply  upon  pure  inflammation,  and  the 
correct  diagnosis  is  rendered  very  difficult.  Still  we  often  find  a  foothold  in  the  very  marked 
increase  of  the  intra-ocular  tension,  with  narrowing  of  the  anterior  chamber,  which  has  lasted 
in  spite  of  the  long  continuance  of  internal  inflammation  and  very  extensive  detachment ;  in 
the  extinction  of  the  other  etiological  conditions  of  detachment  of  the  retina  ( Graefe ) ;  in  the 
often  extremely  rapid  extension  of  the  disease  over  the  whole  retina  ( Alf, \  Graefe) ;  in  the  un¬ 
usual  position  of  the  sac,  and  in  the  somewhat  marked  dilatation  of  the  episcleral  vessels  in 
the  vicinity. 

Course  and  Results. — Subretinal  effusion  is  often  developed  very  gradually 
under  very  obscure  symptoms,  so  that  in  patients  of  slight  intelligence  it  remains 
for  a  long  time  entirely  unobserved.  Usually  the  delicate  veiling  and  indistinct¬ 
ness  dependent  upon  opacities  of  the  vitreous,  or  the  distorted  and  colored  appear¬ 
ance  of  eccentrically  situated  objects  first  attracts  attention ;  but  the  defect  of  the 
visual  field  only  appears  after  careful  examination,  while  the  detachment  is  as  yet 
scarcely  indicated,  and  is  only  recognizable  by  careful  manipulation  of  the  oph¬ 
thalmoscope.  Weeks  then  often  pass  before  the  affection  amjears  sharply  defined 
objectively  and  subjectively.  On  the  other  hand,  we  es  meet  with  very 

rapidly  developed,  enormous  subretinal  exudations,  esJ^lally  after  wounds  with 
loss  of  vitreous,  or  the  sudden  growth  of  a  staphylomXVosti  cum. 

If  the  detachment  was  not  originally  in  the  lo^jOialf  of  the  retina,  the  effusion 
changes  its  place  in  the  course  of  weeks  or  nnn@s ;  pari  of  the  fluid  sinks  down¬ 
ward,  causing  a  secondary  detachment,  whi^^J/i^rest  is  absorbed.  The  formerly 
detached  portion  then  becomes  adherenj&p  the  choroid.  It  may  re-acquire  its 
normal  appearance,  and  possibly,  also,  its>Ml  functional  activity.  But  it  usually  re¬ 
mains  more  or  less  cloudy,  and  gijjX^indistinct  images ;  indeed,  the  interruption 
often  continues,  but  it  is  usuallg^je^  extensive.  If  the  primary  detachment  was 
very  near  the  yellow  spot,  or  ras  only  hidden  by  the  overhanging  sac,  without 
participating  in  the  disease*  '©on  may  be  very  decidedly  improved  by  the  diminu¬ 
tion  of  the  fluid,  and  thVjcestoration  of  functional  activity  to  the  retina,  which 
becomes  again  attacbqjCj  For  as  the  effusion  seeks  the  deepest  part  of  the  globe 
which  corresponds  equator,  that  is,  to  a  very  eccentric  section  of  the  retina, 

the  secondary  ^ftfCraption  falls  in  a  part  distant  from  the  center  of  the  visual  field 
and  in  its  upf^yfcalf,  and  is  easily  overlooked,  or,  like  the  “blind  spot”  {Mariotte' &), 
filled  out  l^Athe  judgment;  and  this  happens  the  more  readily  as  it  is  smaller  than 
the  priif^rjr Interruption  was. 

BmVL'etinal  detachments  at  any  place,  whether  occurring  there  primarily  or  by 
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sinking,  may  disappear  by  resorption  of  the  fluid.  Thus,  possibly,  a  permanent  and 
true  cure  may  result.  Unfortunately,  subretinal  effusion  does  not  often  take  this 
course,  or  does  not  follow  it  to  the  end.  The  above-indicated  conditions  are  re¬ 
peated.  Frequently  the  detached  portion  is  re-adjusted,  but  its  tissue  does  not 
clear  up,  or  the  functional  activity  does  not  return,  as  the  nervous  elements  have 
been  seriously  affected  by  the  original  disease. 

Sometimes,  also,  the  fluid  leaves  coagula,  which  attach  the  retina  to  the  choroid,  and  are 
seen  as  indistinct  cloudy  striae  and  laminae,  with  some  rupture  of  the  tapetum.  Exception¬ 
ally  the  adjustment  of  the  sac  is  imperfect,  but  still  it  re-acquires  a  certain  amount  of 
qualitative  sensitiveness  to  light  (Pagenstecher). 

Such  an  incomplete  cure,  and  still  more  rarely  a  true  one,  can  onlv  be  looked 
for  in  recent  cases,  or  at  least  in  those  not  yet  very  old,  and  where  the  detachment 
is  not  extensive.  If  such  results  have  been  observed  in  extensive  or  even  total 
detachments,  or  after  they  have  existed  for  months,  they  are  rare  exceptions, 
and  can  not  influence  the  prognosis.  Great  cloudiness  and  excessive  limitation  of 
vision  are  unfavorable  symptoms,  for  they  lead  us  to  suspect  deep  material  change 
of  tissue.  The  prognosis  is  most  influenced,  and  is  even  governed  by  the  cause. 
Indeed,  experience  teaches  that,  under  otherwise  favorable  circumstances,  those 
detachments  recede  most  readily  which  have  been  developed  in  normal  eyes  as  a 
result  of  injuries,  with  slight  solution  of  continuity  of  the  sclera,  or  none  at  all,  as 
a  result  of  disturbance  of  circulation,  but  above  all,  as  a  result  of  injuries  which 
act  temporarily,  that  is,  in  cases  where  the  original  cause  quickly  disappeared,  and 
the  state  of  the  affected  part  allowed  a  complete  removal  of  the  disturbance  of 
nutrition.  Where  the  subretinal  effusion  forms  on  an  already  diseased  base,  per¬ 
haps  it  is  only  one  symptom  of  a  commencing  or  already  progressing  atrophy  of  the 
eye ;  or  where  the  cause  continues  to  act,  as  is  usually  the  case  in  staphylomatous 
disease  of  the  sclera  and  choroid,  there  is  no  hope,  although  even  here  temporary 
improvements  and  arrests  of  progress  are  among  the  possibilities.  t 

Sometimes  it  comes  to  a  permanent  stand-still,  or  incomplete  curafinyonsequence 
of  the  spontaneous  rupture  of  the  detached  portion  of  retina.  OTuKmhindered  en¬ 
trance  of  the  subretinal  fluid  into  the  vitreous  humor  dimini siC^or  does  away  with 
the  tearing  and  tension  to  which  the  lower  portions  of  iJi<£mhtached  retina  are  ex 
posed  from  the  side  of  the  watery  exudation  which  is  ^3mned  in  tense  vesicles,  or 
shakes  about  in  loose  sacs.  By  these  means,  howe^^pmt  only  a  source  of  irrita¬ 
tion,  but  also  a  direct  mechanical  factor  for  the  ifereSse  of  the  detached  portion  is 
done  away  with.  Q 

When  the  effusion  is  very  extensive  the  favn&Ay4  effect  of  the  rupture  is  but  slight,  for 
there  still  exists  in  these  cases  the  danger  ob^H^iing  of  the  lower  part,  since  the  detached 
portions  of  retina,  by  reason  of  their  owft^^fent,  are  subject  to  excursive  movements  when¬ 
ever  the  eyeball  changes  its  position  r^p^V^  On  the  contrary,  when  the  detachment  is  small 
or  of  moderate  size,  their  range  of  motion  is  slight  or  inconsiderable,  and  the  effect  is  often 
very  marked.  The  sac  collapses,  i£s  wans  meet  the  choroid  and  become  gradually  adherent  to 

and  not  uncommonly  the  nevt^fiSaon  becomes  complete.  Then  only  a  small  opening  with 
irregular  borders  remains  att^^point  of  perforation,  the  edges  of  the  wound  having  some¬ 
what  retracted  by  f olding^^^artially  rolling  in  upon  themselves.  They  thus  form  a  sort  of 
wall,  which  appears  briS^J^hite  or  yellow,  by  reason  of  the  opacity  of  the  retina  and  exuded 
adhesive  matter,  and  contrasts  strongly  with  the  normal  choroid,  or  with  the  choroid  spotted 
V  reason  of  desfria^wta.  of  the  tapetum,  which  appears  plainly  in  the  opening  (Liebreich). 

When  thoteatment  has  been  defective  or  entirely  neglected,  the  affection  steadily 
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increases  in  the  majority  of  cases,  and  the  detachment  extends,  constantly  accom¬ 
panied  by  repeated  returns  of  the  inflammatory  process,  or  the  opacity  of  the  retina 
and  papilla  increases  without  any  increase  in  the  extension  of  the  effusion,  and  the 
functional  power  of  the  eye  grows  less  and  less  until  it  is  finally  entirely  destroyed. 
Usually,  however,  symptoms  sooner  or  later  appear,  which  point  to  choroiditis  or 
irido-choroiditis.  The  result  is  then  decided — the  eyeball  becomes  softer,  and 
phthisis  bulbi  is  unavoidable. 

Frequently  the  loss  of  one  eye  does  not  end  the  evil ;  the  second  is  sooner  or 
later  affected.  Retinal  detachment  and  finally  atrophy  occur  in  it  also.  In  nor¬ 
mally-formed  eyes,  and  where  tlie  effusion  is  developed  as  a  direct  result  of  external 
injury,  this  most  unfortunate  of  all  terminations  is,  it  is  true,  not  to  be  dreaded. 
But  where  myopia  and  especially  progressive  posterior  scleroidal  staphyloma  cause 
the  process,  as  is  generally  the  case,  the  second  eye  is,  as  a  rule,  affected,  the  cause 
acting  almost  always  in  both  eyes. 

Later  in  the  progress  of  the  disease,  after  atrophy  has  set  in,  intense  photopsia  sometimes 
appears,  which  becomes  so  annoying  to  the  patient,  that  in  some  cases  it  has  been  thought 
advisable  to  divide  the  optic  nerve  ( Graefe ).  Unfortunately  this  procedure  has  not  proved  of 
much  value,  for  the  phosphenes  have  again  appeared  shortly  after  the  operation,  and  even 
iridochoroiditis  has  been  observed  to  follow  ( Lcindesberg ). 


The  Treatment  is  to  be  directed  to  the  prevention  of  irritation  that  can  main¬ 
tain  and  increase  the  inflammatory  process  to  the  greatest  possible  limitation  of  the 
excursive  movements  of  the  eyeball,  which  foster,  in  a  mechanical  manner,  the  de¬ 
tachment,  and  to  powerful  incitation  of  absorption.  Extensive  experience  teaches 
us  that  in  simple  detachments  of  the  retina,  and  in  those  combined  with  staphyloma 
posticum,  the  procedure  recommended  for  diffuse  neuro-retinitis  seems  to  offer  the 
oest  results — i.  e.,  the  mercurial  inunction  in  connection  with  the  strictest  care  of 
the  eyes  and  the  systematic  use  of  the  binocular  protective  bandage.  In  recent 
cases  it  has  rendered  exceedingly  satisfactory  results,  and  even  in  old  cases  and  of 
great  extent  favorable  results  have  sometimes  been  very  un^pbctedly  obtained. 


Recently  it  has  been  recommended  to  pierce  the  sclera,  atd^fpoint  where  the  retina  is  de¬ 
tached,  with  a  fine  knife,  and  draw  off  the  subretinal  fluid  JHyhel),  then  to  apply  a  protective 
bandage  and  treat  antiphlogistically,  as  after  other  qvq^V^L-ations.  If  necessary,  the  opera¬ 
tion  should  be  repeated  once  or  twice.  Its  success  haA$Tbeen  proved  ( Graefe ,  Secondi),  al¬ 
though  in  some  cases  temporary  improvement  w^&^med.  Hence  this  operation,  which  is 
called  “  ophthalmocenthese”  had  better  be  av^idad*/ 

The  favorable  influence  exercised  ^Spontaneous  rupture  of  the  detached  por¬ 
tion  of  retina  in  some  cases  upon  t]©*further  course  of  the  affection,  has  suggested 
the  idea  of  an  operative  divisionjjythe  sac  ( Graefe ),  and  some  successes  obtained 
by  this  method  have  made  popular.  Still  we  gain  much  less  by  it  (. Pagen - 

steelier,  Hasner ,  Lcm&esbei  ;n  by  pharmaceutic  treatment  with  an  appropriate  re¬ 
gimen  ;  it  is  often  entity  unsuccessful,  and  has  not  unfrequently  induced  or  at 
least  hastened  the  afrQjJiy  of  the  eye  by  inciting  a  degenerative  iridochoroiditis. 

That  we  may  cdrafcin  a  better  view  into  the  eye,  the  operation  should  always  be 
performed  with^vT] pupil  widely  dilated,  and  the  patient  sitting  up.  The  instru¬ 
ment  to  be  a  fine  sickle-shaped  needle,  or,  still  better,  a  delicate  double-edged 

Dalrympla  ‘‘stop-needle,”  such  as  is  used  for  discision  of  cataract  .by  keratonyxis. 
The  h^tffkqyelids,  and  globe  being  securely  held,  the  needle  is  to  be  passed  perpen¬ 
dicularly through  the  sclera  about  four  or  five  lines  behind  the  edge  of  the  cornea, 
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advanced  about  eight  lines  into  the  vitreous,  and  then  turned  to  the  detachment,  to 
divide  the  latter  by  slight  strokes  ( Graefe ).  At  the  same  time  we  should  avoid 
wounding  the  larger  retinal  vessels  or  the  choroid,  which,  from  the  continual  giving 
way  of  the  sac,  will  require  all  the  care  of  the  operator. 

As  experience  teaches  that  such  sharp  linear  solutions  of  continuity  readily 
adhere  again,  it  has  been  recently  recommended  to  tear  the  detached  portion  instead 
of  simply  puncturing.  For  this  purpose,  two  needles  are  passed  through  the  sclera 
at  suitable  distances  from  each  other;  then  approaching  their  points  through  the 
vitreous  at  the  surface  of  the  sac,  they  are  made  to  tear  the  latter  sufficiently  by 
making  lever-like  movements  with  them  {Bowman). 

It  has  also  been  attempted  to  combine  tapping  the  subretinal  fluid  with  division  of  the  de¬ 
tachment.  For  this  purpose  a  trocar  needle  is  used,  which  is  usually  introduced  through  the 
sclera  between  the  superior  and  external  recti  muscles,  about  four  or  five  lines  behind  the 
border  of  the  cornea,  and  then  passed  through  the  vitreous  into  the  sac.  The  fluid  is  allowed 
to  escape,  and  the  opening  in  the  retina  is  enlarged  ( Wecker). 

The  after-treatment  corresponds  with  that  of  other  operations  on  the  globe. 
Keeping  in  bed,  antiphlogistic  regimen,  and  particularly  the  continuous  use  of  a 
protective  bandage  over  both  eyes  for  several  days,  are  the  chief  points.  Vitreous 
opacities  of  an  inflammatory  character  readily  occur ;  these,  however,  soon  disappear. 
The  operation  is  not  usually  followed  by  great  reaction. 
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Pathology. — A  distinction  is  usually  made  between  pure,  nervous,  or 
and  cloudy  atrophy. 

Pure,  or  better,  gray  or  gelatinous,  atrophy  is  always  characterized  originally  by 
increase  of  the  connective  tissue.  This  swells  from  proliferation  and  the  deposit  of 
a  gray,  glutinous  mass,  which  contains  a  large  number  of  delicate,  clear,  nucleated 
cells  in  variable,  often  great,  numbers,  and  becomes  gelatinously  translucent.  The 
nervous  elements  appear  separated,  often  broken  up,  and  finally  separate  into 
various  forms,  but  usually  into  spherical  smooth  masses,  which  partly  undergo  fatty 
disintegration,  change  to  non-nucleated  fat  granular  masses,  but  partly  sclerose,  and 
become  coloid  or  amyloid  bodies.  Sometimes  the  proliferation  of  the  neurilemma, 
sometimes  the  fatty  degeneration  and  sclerosis  of  the  medulla,  preponderate. 
Finally  the  connective-tissue  framework  atrophies  to  a  thick  gray,  vitreous,  stiff 
mass,  which  falls  into  uneven  laminae  on  pressure,  or  to  a  hard,  opaque,  filamentary 
callosity,  which  contains  in  it  the  remains  of  inflammatory  cell-proliferation,  and 
fatty  or  sclerosed  medullary  substance.  (Rokitansky.) 

In  cloudy  atrophy  the  nervous  elements  conduct  themselves  in  the  same  way,  if 
they  have  not  already  become  fatty  during  the  inflammation ;  the  difference  lies 
chiefly  in  the  prominence  of  the  connective-tissue  new  formation ;  the  process 
represents  a  degenerative  hypertrophy  of  the  connective  tissue,  and  retains  this 
character  subsequently,  even  after  atrophy  has  occurred. 

1.  In  either  form  the  nerve-trunk  is  finally  reducedX&iiard  tendinous  cord,  in 
which  the  nerve-filaments,  and  often  also  most  of  the^J^els,  are  destroyed.  As  the 
outer  sheath  of  the  orbital  portion  does  not  contra cOi*oportionately,  it  no  longer  fits 
the  trunk,  but  lies  loose  and  in  folds  around  it,  II  *G':  tialf-filled  tube.  The  connection 
between  the  two  is  kept  up  by  a  delicate,  rglafiauj  wide-meshed  network  of  connect¬ 
ive  tissue,  which  is  probably  surrounded  l(vjJ  ^triable  amount  of  serous  fluid. 
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In  excessive  atrophy  as  a  result  of  progrofsftre  shrinkage,  even  the  base  of  the  interval  between 
the  two  nerve-sheaths  is  removed  towardHhelevel  of  the  choroid,  and  on  account  of  the  diminu¬ 
tion  o£the  anterior  end  of  the  nerve,  thfcuwrerval  widens,  so  that  the  anterior  end  of  the  interspace 
between  the  sheaths  forms  a  broa^ori^-shaped  sinus,  which  lies  within  the  posterior  scleral 
opening  behind  the  lamina  CI•ib^^f,,,' 

In  sections  of  the  atroph  Wid0rve  -trunk,  parallel  to  the  nerve-axis  and  lying  near  each  other, 
we  may  still  recognize  strfeoj  the  formerly  existing  nerve-bundles  and  their  neurilemma;  but 
from  the  increase  of  tln^laUer,  the  former  are  pressed  more  apart  than  normally.  Instead  of 
nerve-filaments  we  hmjud  brownish-yellow  translucent  substance,  formed  into  strings  by  the 
sheath,  which  consjfcpbhiefly  of  a  molecular  organic  base,  coloid,  amyloid  masses,  and  shrunken 
nucleated  for^idtons.  At  the  same  time  we  often  meet  groups  of  pigment  free  or  inclosed  w 
aells,  whictlA^C^aused  by  hemorrahagic  extravasations  or  new  formations,  obliterated,  often 
chalky  ves^els^  cholesterine,  and  chalky  masses.  Sometimes  the  chalk  is  in  excess  in  some  places  | 
and  coU^Tminto  larger  masses,  which  appear  encased  in  the  atrophied  medulla  of  the  nerve  or 
imillaS^fc^ae/e.)  Exceptionally,  also,  partial  ossification  of  the  atrophied  connective  tissue  wtf  | 
:^^in  some  places. 
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2.  In  the  optic  papilla  and  in  the  retina,  the  two  forms  of  atrophy  are  more  dis- 
tnct  anatomically  than  symptomatically. 

Pure  or  gray  atrophy  usually  limits  itself  to  the  head  and  actual  expansion  of 
the  nerve,  hence  to  the  filament  and  ganglion  layers  of  the  retina  (H.  Muller),  and 
on  the  contrary,  leaves  undisturbed  the  mosaic  layers  of  the  latter  as  well  as  the 
tapetum  and  choroid.  The  destruction  of  the  nervous  elements  and  the  atrophy  of 
the  connective-tissue  framework  necessarily  cause  a  decrease  in  volume,  which  is 
especially  perceptible  in  the  optic  papilla.  For  as  the  cauda  equina  of  the  optic 
nerve  is  reduced  to  a  thin  layer  of  obsolete  connective  tissue,  which  contains  only  a 
few  coloicl  bodies  and  remains  of  nuclei,  the  papilla  flattens,  sinks  in,  and  appears 
excavated.  The  deepest  part  of  the  excavation,  which  usually  corresponds  to  the 
porta  vasorum,  does  not  often  extend  behind  the  posterior  choroidal  boundary. 
{R,  Muller .)  But  such  cases  do  occur ;  for  the  membrana  cribrosa  readily  partici¬ 
pates  in  the  proliferation  of  the  neurilemma.  It  is  then  relaxed  like  the  latter,  and 
naturally  loses  its  power  of  resistance.  If  the  diminution  of  resisting  power  reaches 
acertain  point,  even  the  normal  intraocular  pressure  suffices  to  make  the  membrane 
give  way ;  it,  with  the  obsolete  stratum  lying  on  it,  recedes ;  the  result  is  a  deep, 
sloping  excavation,  or  exceptionally  one  with  steep  edges,  such  as  constantly  occurs 
in  glaucoma. 

The  assertion  that  such  excavations  are  exclusively  found  in  glaucomatous  affections,  and  are 
pathognomonic  of  this  disease  ( Graefe ),  is  disproved  by  actual  observation.  ( Mauthner .) 

A.  large  portion  of  the  numerous  small  vessels  of  the  papilla  and  retina  is  entirely 
destroyed,  and  this  is  one  cause  of  the  peculiar  paleness  presented  by  the  papilla 
affected  with  gray  atrophy.  The  adventitious  tissue  on  the  trunks  and  larger 
branches  of  the  central  vessels  often  thickens  decidedly,  from  participation  of  the 
framework  in  the  original  proliferation.  As  a  result  of  the  shrinking,  the  caliber 
often  diminishes,  and  occasionally  even  complete  obliteration  of  some  of  the  chief 
branches  occurs  in  advanced  atrophy. 

Cloudy  atrophy  usually,  but  not  always,  extends  through  all  thp^ft^ers  of  the 
retina,  and  the  tapetum  and  uvea  also  generally  sympathize  to  a  mmsfck^extent ;  the 
I  retinal  atrophy  is  only  one  symptom  of  atrophy  affecting  the  4  globe.  The 
excavation  of  the  papilla  is  less  distinct,  even  when,  as  often  l^tams,  the  membrana 
I  cribrosa  is  pressed  backward,  for  the  cavity  seems  filled  uu^J^rhe  increase  of  the 
I  connective  tissue. 

I  The  anatomical  characteristics  of  cloudy  atrophyraiV-most  marked  in  complete 
I  retinal  detachments.  Cj 

I  For  after  the  termination  of  the  inflammatory  proca^jl*  tissue-development,  the  retina,  folded 
I  lQto  a  funnel  or  spindle  shape,  appears  discolored  p^Va^tensive  fatty  contents  of  a  dirty  yellow- 
I  Pty  color,  spotted  with  numerous  small  exfe^Awiltions  of  blood.  The  framework  filaments 
I  usually  then  exist,  but  only  at  intervals,  in  a  dflyfect  hypertrophied  condition  ;  they  have  mostly 
I  been  destroyed  in  the  proliferation,  and  t(^ethCT  with  the  gray  connective  tissue  are  replaced  by 
I  ^indistinctly  filamentary  or  perfect  connective-tissue  stroma,  in  which  lie  numerous  oval  or 
■  spindle-shaped  nuclei,  partly  fatty  *qV^blerosed,  or  even  actual  connective  tissue  corpuscles. 
I  li’hen  fully  developed,  the  stroma  ^s^lly  shows  an  areolar  stamp ;  in  the  intergranular  layers, 
I  owever,  a  radiated  formatiomdffibndle-shaped  filaments  running  perpendicular  to  the  surface 
1 j5  Seen.  In  the  neighborh^^^Vthe  optic-nerve  entrance  the  connective  tissue  often  collects  in 
I  °Dg  and  thick  twij  ir^Tes,  which  spread  out  from  the  membrana  cribrosa  and  lose  them- 

I  te^es  to  the  areolar  This  neoplastic  connective  tissue  presses  in  every  where  between  tlia 


°toer  elements 


ai 


Ground  them ;  but,  on  the  other  hand,  it  continues  through  the  limitans. 
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which  has  become  perforate,  into  the  degenerated  vitreous,  and  unites  the  retina  with  this.  What 
remains  of  the  internal  limiting  membrane  often  appears  thickened  and  cloudy,  as  a  result  of 
deposition  of  molecular  detritus  on  its  posterior  surface.  Not  unfrequently  these  depositions  are 
figured  in  various  ways,  and  interwoven  with  remains  of  atrophied  vessels.  In  the  beginning, 
especially  in  the  anterior  zone,  a  large  part  of  the  nervous  elements  of  the  retina  are  still 
observable ;  nevertheless,  they  almost  always  show  every  where  the  character  of  advanced  fatty 
degeneration  and  sclerosis.  This  is  particularly  true  of  nerve-fibres  and  ganglion-cells.  The 
bacillar  layer  usually  suffers  quite  early,  its  elements  appear  partly  discolored,  swelled,  and 
clouded  with  fat.  The  granules,  on  the  contrary,  hold  out  longer,  and  then  usually  betray  their 
participation  in  the  disease  by  decided  fatty  brilliancy.  Near  to  and  between  the  nervous 
elements,  strewed  in  the  connective-tissue  stroma,  we  find  quantities  of  coloid  bodies,  free  fat 
granules  and  fat  globules,  which  latter  are  beginning  to  be  destroyed,  or  have  even  already 
changed  to  cholesterine,  whose  crystals  lie  around  in  groups.  Besides  this,  old  and  recent  extrava¬ 
sations  of  blood  are  every  where  seen,  but  rarely  large  amounts  of  neoplastic  pigment.  The  smaller 
vessels  are  usually  destroyed  or  degenerated,  and  even  of  the  trunks,  only  part  are  pervious. 
Their  walls  are  mostly  thickened,  changed  to  loose  connective  tissue,  which  is  united  with  the 
areolar  stroma  and  contains  numerous  cells,  partly  fatty  or  sclerosed.  Besides  this,  it  is  usually 
strewed  with  fat  granules,  pigment,  and  chalky  salts,  and  with  coloid  disc-like  pendants.  In 
many  cases  the  degenerated  vessels  traverse  leaf-like  connective-tissue  new  formations,  whence 
they  acquire  the  appearance  of  winged  leaf-stems,  or  are  beset  with  papillary  outgrowths.  Not 
unfrequently  the  vessels  are  entirely  obliterated  in  spots,  changed  to  solid  connective-tissue 
strings,  or  filled  with  necrotic  blood* cells  or  with  coloid  masses.  Occasionally  some  are  athero* 
matously  degenerated,  and  then  present  themselves  to  the  naked  eye  as  twigged,  chalky,  white, 
hard,  brittle  strings.  (  Wedl>  H.  Muller.') 

In  the  subsequent  course  the  nervous  elements  are  gradually  destroyed  by  progressive  fatty 
degeneration  and  sclerosis,  so  that  finally  only  atrophied  granules  in  variable  amount'are  found; 
the  fat  granules  are  destroyed,  in  the  same  way  the  extravasations  of  blood,  and  even  the  coloid 
bodies,  after  precedent  granulation,  become  scarcer.  Fatty  degeneration  and  resorption  i 
occur  in  the  connective-tissue  stroma  and  its  cellular  elements ;  it  diminishes  decidedly  in  mass, 
and  finally  atrophies  partially  or  entirely  to  an  indistinct  fibrous  or  indifferent  hard,  tough  tissue,  I 
which  is  traversed  by  a  few  thick  tendinous  cords  and  degenerated  vessels,  and  contains  only  a 
slight  amount  of  free  fat,  granular  pigment,  atrophied  cells  and  remains  of  granules,  and  here  and 
there  coloid  bodies,  and  is  also  attached  to  the  degenerated  vitreous.  Exceptionally  small  bony  I 
plates  appear  in  it;  indeed,  as  far  as  the  degenerated  retina  is  in  contact  with  the  bony  plate  cover-  | 
ing  the  choroid,  it  also  becomes  bony.  wsA 

.  i 

Where  the  retina  has  remained  attached  to  the  gfi^oid  the  signs  of  degeneration  I 
are  usually  less.  As  a  result  of  inflammations  wirf^trge  morbid  product,  especially 
of  the  nephritic  form,  the  posterior  portions  foe  retina  and  the  tissue  of  the  I 
papilla  sometimes  become  denser,  opaque^arfclyihll,  colored  grayish-yellow  or  white. | 
In  some  cases  we  may,  even  with  thumped  eye,  see  filamentary  striae  in  1 
thickened  portion,  radiating  from  the  J^apTIla  into  the  retina,  and  with  their  ragg 
fringed  ends  extending  beyond  the  <©lque  spot.  Occasionally,  also,  we  meet  hard, 
white,  variously-figured  cicatriti^j masses  of  tendinous  lustre,  which  extend  clear  I 
through  the  retina;  but  tli&Oyre  exceptions.  In  much  the  greater  number  of  J 
cases,  especially  after  sitAJjPdiffuse  retinal  inflammations,  degenerative  atrophy  I 
shows  itself  only  by  sjtfnQmcrease  of  the  thickness,  by  a  very  delicate  and  scarcely  I 
noticeable  gelatinou^QrJwhitish  veil-like  cloudiness,  which  is  somewhat  thicker,  aid  I 
sometimes  also  ♦sightly  striated  about  the  optic-nerve  entrance  and  its  immediate  I 
vicinity,  and  bymkrtial  degeneration  of  the  vessels. 

In  low^^yfes  of  the  atrophy  we  may  often  still  distinguish  all  the  layers  of  the  retina 
their  peculiar  nervous  and  connective-tissue  arraugements,  although  the  individual  parti 
alread^Variously  changed  in  the  manner  above  described,  and  are  partly  replaced  by  coloi  I 
ma^^^id  fatty  granules.  But  as  the  atrophy  progresses  the  layer  arrangement  is 
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According  to  the  variety  of  the  preceding  inflammation,  sometimes  the  inner,  at  other  times  the 
outer,  layers  of  the  retina  are  deteriorated  into  an  indistinctly-striated  tissue  clouded  by  molecular 
masses;  or  else  the  entire  retina  has  changed  to  a  homogeneous  or  slightly-striated  thin  but 
tough  and  hard  membrane,  in  which,  of  the  former  constituents,  only  atrophied  cell-like  forma¬ 
tions  and  (about  the  optic-nerve  entrance)  atrophied  vessels  and  bundles  of  connective  tissue 
remain. 


•Very  often  collections  of  pigment-cells  and  granules  appear  in  tlie  degenerated 
tissue  of  the  atrophied  retina  which  lies  on  the  choroid.  Usually  there  are  only 
a  few  scattered  shoots,  heaps,  or  clump-like  masses  which  lie  along  the  vessels  or  on 
the  border  of  the  optic  papilla.  In  other  cases  the  pigment  is  confined  principally 
to  the  anterior  and  middle  zones  of  the  retina,  and  then  appears  in  very  small  irreg¬ 
ularly  notched,  elongated  heaps,  not  unlike  bone-corpuscles,  whose  long  axis  is 
enerally  directed  toward  the  posterior  part  of  the  retina.  And  lastly,  large  amounts 
f  neoplastic  pigment  occur,  especially  in  the  posterior  half  of  the  retina,  and  form 
irge  and  small  clumps  that  are  irregularly  situated  and  unite  to  form  various  figures 
and  cover  large  portions  of  the  fundus. 

There  is  no  doubt  that,  as  a  result  of  degenerative  atrophy,  pigment  may  form 
I  independently,  by  a  transformation  of  the  contents  of  the  neoplastic  cells  ( Bonders , 
Schweigger ) ;  for  not  unfrequently  pigment  collections  are  found  in  the  anterior 
layers  of  the  retina,  out  of  all  connection  with  the  cells  of  the  tapetum,  and  when 
3  is  no  pigment  in  the  posterior  strata.  Extensive  or  even  moderate  develop- 
I  meats  of  pigment  in  the  retina  are,  however,  only  found  after  exudative  inflammation, 
and  then  result  from  the  transformation  of  the  neoplastic  cells  in  the  retina,  which 
taken  p’ace  under  the  influence  of  the  proliferation  of  the  tapetum  cells;  for 
I  various  observations  prove  a  direct  connection  between  the  pigment  collections  in 
I  the  retina  and  the  groups  of  proliferating  tapetum  cells,  and  the  gradual  pressing 
I  forward  of  the  pigment  formation  from  the  latter  through  the  different  layers  of  the 
I  retina  has  been  observed.  (H.  Muller ,  Pope.)  {Rudnew,  Iwanoff.) 

This  relation  is  usually  very  marked  in  large  confluent  groups  of  pigment.  The  peculiar  deli- 
pate  figures  resembling  bone-corpuscles,  on  the  contrary,  are  generally  only  connected 

I  with  choroidal  collections  of  pigment.  So  far  as  has  been  hitherto  observed^y^  appear  to  be 
I  connected  with  the  finer  blood-vessels,  which  greatly  degenerate  during  th^nj£^phy.  This  also 
|  ^plains  their  peculiar  arrangement  and  radiated  direction. 

After  exudative  inflammations,  we  may  often  see  the  exudation  l^td^fwhich  attach  the  cho- 
I  mid  to  the  atrophied  retina.  In  old  cases,  however,  this  neoplastiCV1^11^1131  can  rarely  be  any 
I  bnger  distinguished  as  a  separate  layer.  The  degenerated  retini/orcto^educed  to  a  delicate  cloudy 
I  membrane,  appears  to  lie  immediately  on  the  greatly  atrophied  chaimid,  and  the  union  is  often  so 
|  mtimate  that  the  two  membranes  can  with  difficulty  be  sepaw^d. 

In  cases  where  the  atrophy  of  the  retina  has  not  progiVesed  far,  the  vitreous  is  usually  per* 
mtlypreserved  ;  at  its  peripheral  parts  alone  may  oftenGjjjffound  delicate,  gauze-like  cloudinesses 
I  ^jeh  are  caused  by  cellular  proliferations  and  thejlQyisequences.  On  the  contrary,  when  the 
I  vetina entirely  degenerates,  and  is  reduced  to  a^w^teTindistinctly-striated  membrane,  which  is 
I  attached  to  the  highly-atrophied  chopXNhe  vitreous  liquefies,  and  we  find  only  some 
|  Active-tissue  remains  of  it,  which  lie  /TtSte'nnner  limiting  membrane. 

The  Symptoms,  in  accordt^J  with  the  anatomical  conditions,  vary  consider- 
%,  even  if  we  only  take  h©  consideration  those  cases  where  the  atrophying 
letina  lias  remained  attactiaAjb  the  choroid,  and  where  the  clearness  of  the  dioptric 
niedia  permits  us  to  fundus.  The  decided  whiteness  of  the  optic  papilla  is 

|  ll‘e  only  certain  chai^Vfceristic,  as  the  other  symptoms  vary. 

Pure  or  grav^r^phy  usually  shows  itself  by  decided  paleness  of  the  outer  half 
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of  the  papilla.  At  the  very  commencement,  we  often  see  an  oblique  oval  on  the 
optic  papilla  ;  this  is  distinguishable  from  the  surrounding  parts  by  its  bright  color. 
Its  inner  pole  usually  surrounds  the  poms  opticus,  while  the  outer  approaches  the 
temporal  edge  of  the  papilla.  Its  indistinct  border,  and  the  passage  of  the  vessels 
over  it  without  curvature,  prevent  its  being  mistaken  for  physiological  excavation. 
This  paleness  extends  rapidly,  mostly  toward  the  yellow  spot,  and  sometimes  reaches 
the  outer  part  of  the  connective-tissue  ring;  beyond  this,  however,  it  never  ad¬ 
vances.  Thus  the  oval  becomes  a  circle ;  then,  as  its  branches  separate  more  and 
more,  while  its  zenith  approaches  the  inner  border  of  the  papilla,  the  part  remaining 
of  normal  color  is  reduced  to  a  crescentic  border  on  the  nasal  side  of  the  optic-nerve 
entrance.  This  border,  also,  finally  disappears,  so  that  the  entire  papilla  becomes 
bright  gray  or  white,  often  with  an  inclination  to  blue,  opaque,  satiny,  or  mother-of- 
pearl  brilliancy,  and  frequently  appears  slightly  excavated.  Hence  it  contrasts 
strongly  with  the  rest  of  the  fundus,  which  usually  shows  no  change,  and  conse¬ 
quently  appears  more  sharply  hounded  than  usual.  ( Ghro .  lith .,  M.)  In  gray  atrophy 
its  diameter  is  not  perceptibly  diminished.  Previously  existing  physiological  exca¬ 
vations  are  completely  annulled  by  advanced  atrophy.  {Ed.  Jaeger .) 

The  bright  reflex  sometimes  shows  itself  by  the  brilliancy  of  the  eye,  hence  may  look  like 
amaurotic  cat’s-eye. 

The  small  vascular  twigs,  normally  quite  numerous  on  the  papilla,  are  wholly  or 
mostly  absent.  On  the  other  hand,  the  chief  trunks  and  large  branches  of  the  arteria 
and  vena  centralis  are  usually  present.  They  no  longer  advance  in  curves  from 
the  porus  opticus,  but  bend  just  in  the  level  of  the  membrana  eribrosa,  and,  close  in 
contact  with  this,  run  to  the  retina.  The  thickening  of  their  adventitious  membrane 
shows  itself  ophthalmoscopically  by  a  delicate  bright,  often  shining,  border,  on  both 
sides  of  the  vessels.  {Liebreich.)  Even  in  far-advanced  atrophy,  their  caliber  is 
frequently  unchanged.  In  other  cases,  however,  the  arteries  appear  contracted,  butj 
the  veins  normal,  or  even  dilated ;  or  veins  and  arteries  ara  both  much  affected,  thin, 
with  few  branches  {Ghro.  lith.,  M.),  and  often  also  mu<tfr6^tened.  Sometimes,  too,, 
some  of  the  branches  are  wanting ;  they  are  less  nui^fcbtis,  or  we  find  in  their  pi 
others  that  differ  from  the  normal  state  in  positio^QJTlrection,  and  in  relation  to  the 
porus,  and  appear  to  be  collateral.  In  veirvQSe  cases,  the  vessels  are  entirely, 
absent.  {Graefe.) 

In  cloudy  atrophy,  also,  the  ophthal/uSacSquc  appearance  of  the  optic-nerve  en 
trance  is  much  paler  than  normally  C  tntfxolor  of  the  papilla  inclines,  at  least  a| 
intervals,  to  white  or  gray.  But,  e^^t  in  some  old  cases,  the  tendinous  brilliancy 
and  sharp  contours  of  the  abov^arietv  are  wanting ;  for  a  more  or  less  decided, 
veil-like  cloudiness  comes  ov^Qtne  whole  fundus,  including  the  papilla,  by  wide 
the  border  of  the  latter^  iiQ&vZ  for  less  enveloped,  and  a  whitish,  grayish,  or 
yellow  tone  given  to  tharf&Hlus.  {Ghro.  lith.,  L.  - 

Cj  ■ 

Occasionally,  howevCT^in  the  papilla,  we  see  the  atrophied  membrana  eribrosa  (wt 
often  pushed  forw^ftjjhat  is,  excavated),  with  its  tendinous  or  mother-of-peari  brilliancy,  shininfl 
through  the  sup^mhil  hypertrophied  connective-tissue  layer.  In  the  latter  class  of  cases,  tbic'f 
and  hence  sti^gTy-refracting,  striae  or  spots  are  sometimes  seen,  partly  covering  the  disc,  oj 
even  prqjj^&^  beyond  it  into  the  retina  itself.  Then  it  appears  as  if  the  border  of  the  °P  1 
papilla  displaced,  or  as  if  cicatricial  processes  stretched  out  from  the  excavation  ovei  | 

retim&A 
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In  cloudy  atrophy,  the  papilla  not  unfrequently  appears  smaller,  or  even  irregu¬ 
larly  angular. 

This  change  is  often  only  apparent,  and  is  caused  by  the  protrusion  of  pigment-cells  from 
the  border  of  the  choroid.  But  where  the  atrophy  of  the  optic  nerve  is  accompanied  by  that 
of  the  whole  eyeball,  and  the  intra-ocular  pressure  is  much  diminished,  the  diminution  of 
surface  sometimes  actually  exists  and  depends  on  atrophy  of  the  superjacent  connective- 
tissue  layer. 

In  cloudy  atrophy  the  vessels  usually  suffer  more  than  in  pure  atrophy,  as  well 
on  account  of  the  preceding  proliferation  as  from  the  subsequent  atrophy  of  the 
connective  tissue.  The  chief  branches  of  the  arteria  and  vena  centralis  are  more 
frequently  contracted,  deficient  in  offshoots,  shortened  ( Chro.  Uth .,  L),  or  even  invisi¬ 
ble  ophthalmoscopically.  But  the  vessels  that  are  present  appear,  through  the  cloudy 
connective-tissue  framework  of  the  retina  and  papilla,  as  if  enveloped  in  a  mist. 
They  are  totally  obscured,  where  there  are  thick  tendinous  masses 


In  some  cases,  instead  of  the  branches,  we  see  striae  of  pigment,  or  dull,  white  strings 
which  either  represent  vessels  actually  obliterated,  or  still  pervious,  but  which  from  the  thick¬ 
ness  and  opacity  of  their  walls  do  not  let  the  blood  show  through. 

These  atrophied  vessels  must  be  clearly  distinguished  from  delicate,  whitish- 
yellow,  ramifying  and  anastomosing  cords,  which  in  a  more  rectilinear  or  winding 
course  pass  through  the  atrophied  retina  in  the  most  varying  directions.  These 
are  probably  situated  in  the  external  layers,  and  their  anatomical  character  has  not 
i  yet  been  explained  (Ed.  Jaeger). 

Moreover,  in  cloudy  atrophy,  the  collections  of  pigment  usually  lie  in  the  retina 
|  (Chro.  Uth. ,  L),  and  occasionally  even  in  the  papilla  (Liebreich).  They  are  somc- 
s  irregular  clumps,  sometimes  delicate  outslioots,  jagged  lines  and  bodies 
I  resembling  bone-corpuscles,  again  extensive  patches,  uniting-  at  some  points.  The 
first  two  forms  usually  appear  very  distinctly  ophthalmoscopically,  as  they  ordinarily 
lie  in  the  anterior  layers  of  the  retina.  But  the  latter  form  appears  flowered  over 
by  the  hypertrophied  framework  of  the  retina,  and  accompanied  by  the.  changes  of 
I  the  fundus  peculiar  to  exudative  neuro-retinitis. 

Exceptionally  we  find  cicatricial  laminated  deposits  and  nests  of  chol^prine  crystals  in 
be  retina  ( Coccius ).  The  former  are  recognized  by  their  bluish-wh»j^Bolor,  the  latter  by 
fieir  mother-of-pearl  brilliancy. 

Atrophy  always  manifests  itself  subjectively  by  di^hmtion  of  sharpness  of 
I  vision,  and  usually  also  by  increasing  lateral  li  mitatioC^rrlie  visual  field.  But  in 
advanced  stages  there  is  usually  complete  amaurosk^  The  grade  and  extent  of  this 
I  disturbance  of  function  are  not,  however,  at  all jn4q*n'tionate  to  the  changes  appa- 
I  ■tot  on  ophthalmoscopic  examination.  This  i^$pecially  true  of  pure  atrophy.  In 
s,  even  when  the  papilla  is  clear- wliite  or^fejagli,  tendinous -looking  and  excavated, 
ihere  is  not  unfrequently  a  very  decid^spentral  sharpness  of  vision.  When  the 
illumination  is  good,  the  patient  r«Q  without  hesitation  the  finer  numbers  of 
Jaeger’s  type,  and  limitation  of  theSserd  of  vision  cannot  always  be  made  out.  But, 
°u  the  other  hand,  many  case^JJHir  where,  when  the  papilla  appears  normal,  or 
tfie  signs  of  atrophy  are  justdCgmning,  vision  is  reduced  to  quantitative  perception 
plight,  or  is  absolutel^jfoe.  That  is,  the  destruction  of  the  nerve- elements  in 
Papilla  and  retina  ii^St  always  in  proportion  to  the  changes  apparent  ophthal- 
1 1110scopically ;  they  «Aen  remain,  at  least  partially,  capable  of  conducting  in  spite 
|  the  connectiv^C^uc  1 


f  being  greatly  atrophied ;  but,  on  the  other  hand,  it  often 
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happens  that  the  nerve-elements  are  destroyed  before  decided  atrophy  of  the  frame¬ 
work  has  occurred.  Moreover,  the  disturbance  of  function  of  the  eye  is  not  solely 
dependent  on  the  nutritive  state  of  the  retina  and  papilla.  The  atrophy  occurring 
here  is  often  only  a  symptom  of  the  result  of  an  identical  or  even  of  a  different 
process  running  its  course  in  the  brain  or  spine,  which  may  destroy  the  conducting 
power  of  the  nerve,  or  the  specific  activity  of  its  central  organ,  before  the  orbital 
portion  of  the  optic  nerve  and  its  expansion  have  begun  to  suffer.  These  differences 
are  intimately  connected  with  the  causes,  and  very  much  influence  the  entire  type 
of  the  disease.  This  will  be  treated  of  in  the  chapter  dedicated  to  Amaurosis. 

1.  By  amaurosis  however  we  understand  nothing  more  than  the  inability  to  per¬ 
ceive  objects  lying  in  certain  portions  of  the  field  of  vision,  with  a  degree  of  dis¬ 
tinctness  corresponding  to  the  intensity  of  illumination  and  the  size  of  the  visual 
angle  (amblyopia),  or  even  to  distinguish  light  from  darkness  (amaurosis).  This 
inability  is  dependent  upon  certain  material  changes  in  the  retina  and  optic  nerve. 

The  impairment  of  vision  not  only  varies  in  degree  within  the  largest  limits, 
but  is  often  irregularly  distributed  upon  the  various  parts  of  the  visual  field.  This 
must,  therefore,  be  carefully  examined  in  all  directions,  in  order  to  gain  a  clear  idea 
as  to  the  amount  of  impairment  to  the  functions  of  the  eye,  and  with  this,  perhaps, 
to  form  a  conclusion  as  to  the  situation  and  extent  of  the  principal  disease. 

The  most  careful  estimation  of  the  central  acuteness  of  vision  is  very  important, 
and  the  manner  in  which  the  distinctness  of  the  perception  diminishes  in  each  indi¬ 
vidual  sector  of  the  field  toward  its  periphery,  as  well  as  the  size  and  form  of  the 
whole  field  of  vision. 


The  measurement  of  the  central  sharpness  of  vision,  after  what  has  been  said  in  a  previous 
part  of  this  work,  needs  no  further  description.  Still,  one  method  more  may  be  mentioned, 
by  which  we  are  enabled  to  measure  the  sensitiveness  of  the  center  of  the  retina  to  light. 
The  apparatus  consists  of  a  black  disk,  upon  which  a  line  of  uniform  thickness  is  drawn,  from 
the  center  toward  the  periphery.  This  line  is  interrupted  at  several  points.  If  the  disk  be 
turned  quickly  on  its  axis,  the  parts  of  the  fine  appear  as  circles.  Their  distinctness  decreases 
with  their  diameter,  and  may  be  expressed  by  the  fraction  ;  dfcs  the  thickness  of  the  line,  ] 
l  the  radius  of  the  circle,  i.  e.,  the  distance  of  the  part  of  the  flom  the  center  or  axis  ( 
the  disk,  and  ™  indicates  Ludolf’s  numbers.  The  sensitiven^j  of  the  diseased  center  of  the 
retina  to  light  is  decided,  then,  by  the  proportion  of  the^OVness  of  the  largest  circle  recog- 1 
nized  by  the  patient,  to  the  clearness  of  one  recognizedH^a  healthy  eye,  in  the  same  amount  I 
of  illumination,  and  at  the  same  distance  from  the  tichelske). 

It  is  much  more  difficult  to  get  an  exact  to  the  shape  and  extent  of  the  visual  I 

field.  For  the  purpose  of  a  preliminary  exjmiiV^^n,  it  is  sufficient  if  the  surgeon  place  him- 1 
self  before  the  patient,  with  a  lateral  illumj^n^ion,  and,  while  the  other  eye  is  closed,  causes  I 
him  to  fix  his  view  on  the  eye  of  the  cxamVi^r,  and  rotates  one  or  two  fingers  of  the  hand,  m 
a  gentle  manner,  about  the  peripheiw^^he  visual  field.  We  can  easily  find  out,  in  this  way,  j 
if  the  perception  of  the  eye  observe^^  inferior  to  that  of  the  observer,  especially  if  we  avoid  I 
any  self-deception  on  the  part^i®^  patient  by  constantly  altering  the  number  of  the  fingers,  I 
and  causing  the  patient  to  naM$hein,  at  the  same  time  taking  care  that  the  line  of  vision 
is  not  directed  upon  the  fingiixr  instead  of  the  eye  of  the  surgeon. 

For  the  same  purposeNwr may  bring  a  sheet  of  paper  before  the  affected  eye,  at  a  distance  I 
of  from  one  to  one  half  feet,  upon  which  a  number  of  black  points  are  made,  wnio 

radiate  from  a  coitfSyfi  center.  The  picture  of  the  field  of  vision  may  be  made  from  the  I 
number  and  sit^W>n  of  the  points,  which  the  affected  eye  is  able  to  recognize  in  fixing  his  I 
view  upon^&ifchter.  The  best  method,  however,  is  to  place  the  patient  before  a  blackboard,  I 
about  one  from  it,  then  to  cause  him  to  fi^  his  eye  upon  one  point  in  it,  while  10  j 
examinSi^noves  a  piece  of  chalk  around  the  periphery  of  the  field  of  vision,  and  thus  indica  e 
e^cmQfchl  spot  where  the  chalk  enters  the  visual  field.  Yet  this  does  not  make  an  exact  I 


fcdary.  Small  interruptions,  slight  impairments  in  conductive  power,  are 


not  made! 
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distinct  enough  by  this  method.  For  the  estimation  of  these,  very  weak  and  different  degrees 
of  illumination  are  required,  which  may  be  had  with  the  aid  of  a  photometric  apparatus 
[Graefe,  Forster). 

For  the  purpose  of  recording  the  defect  of  the  visual  field,  several  very  ingenious  instru¬ 
ments  have  recently  been  invented  ( Hcymann ,  Kondin).  The  perimeter  gives  the  most 
exact  results  ( Forster ,  Moeser),  in  so  far  as  it  regards  the  cup-like  form  of  the  visual  field, 
without  respect  to  other  advantages,  and  consequently  avoids  a  series  of  errors  which  neces¬ 
sarily  arise  from  the  varying  distances  of  the  test-object  and  from  false  projections  of  its 
retinal  image. 

In  cases  of  cataract,  closure  of  the  pupil,  etc. ,  when  the  light,  on  its  way  to  the  retina, 
must  pass  through  media  which  are  optically  irregular,  greater  interruptions  may  be  discovered 
by  the  following  method.  The  room  is  darkened,  and  the  flame  of  a  candle  is  swept  around 
the  visual  field,  and  the  various  points  noted  from  which  the  light  is  dimly  seen  or  not  noticed 
at  all.  Under  such  circumstances  the  reaction  of  the  individual  parts  of  the  retina  to  externa 
pressure  ( Serres  d'  Uzes),  or  to  galvanic  irritations,  may  be  diagnosticated  ( Remak ).  Yet 
the  results  are  not  as  trustworthy  as  those  obtained  by  the  lamp.  Where  we  desire  to  dis¬ 
tinguish  between  partial  anaesthesia  and  actual  hindrances  in  conduction,  they  render  very 
valuable  assistance. 

In  the  former,  phosphcenes,  sparks  of  light,  are  seen  in  the  parts  incapable  of  perceiving 
light,  while  they  are  wanting  in  amaurotic  defects  {Graefe).  The  examination  as  to  the 
ability  of  distinguishing  colors  is  also  of  some  importance  in  completing  the  diagnosis.  This 
becomes  very  much  reduced  in  portions  of  the  retina  which  are  amblyopic. 

A  definite  proportion  however  does  not  necessarily  exist  between  its  diminution  and  that 
of  the  acuity  of  vision,  since  the  ability  to  distinguish  colors  has  often  suffered  very  markedly 
before  a  defect  in  the  acuity  of  vision  is  noticed,  and  sometimes  there  is  complete  achro¬ 
matopsia  with  an  acuity  of  vision  which  is  relatively  but  slightly  injured  {Chisholm,  Quag- 
lino).  These  cases  of  chromatodesopsia  have  already  attracted  attention  and  have  prompted 
a  number  of  experiments,  which  have  demonstrated  that  the  sensibility  to  colors  lying  at  the 
extreme  limits  of  the  spectrum  is  the  first  to  suffer,  next  that  of  the  colors  nearer  the  center, 
and  finally  the  yellow  disappears.  Later  experiments  have  corroborated  these  results  in  so 
far  as  they  have  proved  that  the  color-amblyopia  is  first  manifested  by  the  characteristic 
defect  of  red  blindness  ( Schelske ,  Benedikt),  or  even  by  the  disappearance  of  the  violet 
( Galezowski ).  More  recently  investigations  with  the  spectroscope  and  Rose’s  cyanometer 
have  rectified  these  results  by  proving  that  in  the  spectrum  the  red  first  disappears,  then 
foe  yellow  and  green,  and  finally  the  blue.  Thus  we  see  that  the  colors  cease  d;o  excite  the 
retina  qualitatively  in  the  same  order  as  they  are  arranged  in  the  spectrum^t^Mdi  the  single 
exception  that  violet  disappears  before  blue.  The  same  relation  is  therefo^^fepeated,  which 
foay  be  demonstrated  as  regards  the  ability  to  distinguish  colors  in  the^fwA-mal  eye,  by  the 
padual  diminution  of  the  intensity  of  illumination.  It  has  also  been  shown,  that  the  chroma- 
Wesopsia  in  amblyopia  increases  from  the  centre  towards  the  g^^iery ;  that  in  hemiopia 
^ is  usually  confined  to  the  amblyopic  portion  of  the  visual  field^/emo'often  precedes  consider- 
%  the  diminution  of  the  acuity  of  vision  in  central  defecfaTjJ&reover  it  is  often  limited 
solely  to  the  region  of  the  central  defect  or  else  extendi  beyond  this  to  a  varying  degree. 
Itmay  also  here  begin  with  red  blindness,  and  increasimf?y  green  and  blue  blindness,  finally 
cods  in  complete  achromatopsia  {Leber). 

Sometimes  we  also  meet  with  subjective  symptoms^  as  photopsia,  chromopsia,  etc.  These 
°Hcr  less  information  of  the  extent  of  the  interiawmca,  than  of  the  nature  of  the  real  affec- 
tiou  and  the  morbid  processes  accompanyingSfe^' 

[It  is  very  useful  to  be  able  to  the  state  of  the  field  of  vision  at  different 

Fes  in  the  course  of  a  case  of  amblyopia  or  amaurosis.  The  following  method  will 
tommend  itself. 

The  examination  is  mad^Othe  usual  way,  letting  the  patient  sit  down  in  a  chair 
^  lean  against  the  ba^A^o  as  to  keep  the  head  more  steady.  The  blackboard, 
fo°ut  4  feet  x  3  feet.  l^Haced  exactly  one  foot  in  front  of  the  eye,  covering  the  eye 
to  be  tested,  and^irecting  the  patient  to  continue  to  look  steadily  at  a  small 
cross.  The  pie^oWhalk  is  approached  in  various  directions,  and  when  seen,  the  spot 
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marked  on  the  board.  Connecting  these  dots  together,  we  have  the  periphery  of  the 
field  of  vision,  and  can,  in  like  manner,  examine  the  central  portion. 

In  order  to  have  a  permanent  record  of  the  case,  a  light  frame  is  placed  over  the 
blackboard,  across  which  in  both  directions  fine  white  thread  is  stretched  at  every 
three  inches.  The  threads  lie  against  the  board,  and  it  is  thus  divided  up  into  squares. 
Care  is  taken,  of  course,  that  the  central  cross  at  which  the  patient  looks  shall  cor¬ 
respond  to  the  meeting  of  two  threads. 


Fig.  34. 
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Then  on  the  11  register  of  the  field  of  vision,”  which  is  reduced  to  and  the 
6qaares  of  which  are  therefore  £  inch,  the  outline  of  the  field  of  vision  is  drawn, 
copying  the  line  in  each  square  from  the  blackboard.  This  gives  a  field  correspond¬ 
ing  to  the  eye,  at  one  inch  from  the  paper,  being  fa  of  the  distmce  of  the 
patient’s  eye  from  the  blackboard.  There  are  two  registers  printed,  one  for  each 
eye.  On  the  other  side  of  the  sheet  the  necessary  data  of  the  case  can  be  written. 
The  plates  of  the  field  of  vision  hitherto  used  in  reports  of  cases  published,  give  us,  in 
reality,  only  the  shape  of  the  outline,  and  perhaps,  by  shading,  some  idea  of  the  rela¬ 
tive  amount  of  vision  of  different  parts.  In  this  method  we  have  the  true  size  of  the 
field,  and  should  it  be  desired  to  have  the  case  illustrated,  the  artist  has  a  positive 
size  to  go  by.  The  register  has  been  adapted  for  an  octavo  volume.  The  examina¬ 
tion  and  record  in  an  ordinary  case  will  not  take  more  than  fifteen  minutes.  The 
registers  are  2|  +  3|  inches,  corresponding  to  a  2|  and  3|  feet  blnckboard  ( B .  Joy 
Jeffries).] 

In  general,  we  may  distinguish  between  interruptions  and  contractions  or  limita¬ 
tions.  By  the  first,  we  understand  a  defect  fully  inclosed  in  the  monocular  visual 
field;  but  by  the  latter,  a  deficiency  extending  from  the  periphery  more  or  less  into 
the  visual  field.  Both  kinds  are  very  often  evident  in  ordinary  vision. 

The  interruptions  seem  to  the  patient  like  circumscribed  spots,  of  varying  shape, 
which  lie  immovably  in,  or  near,  the  center  of  the  visual  field.  Patients  are  apt  to 
speak  of  them  as  vacant  points  on  the  visual  field,  or  as  a  whitish-gray  mist,  more 
rarely  as  having  colored  boundaries,  or  as  dark-gray  or  black  clouds,  which  either 
completely  cover  the  objects  or  allow  them  to  glimmer  through,  and  which,  unlike 
scotomata,  are  not  lost  in  the  other  portions.  In  some  cases  they  surround  a  normal 
or  clearer  part  like  a  ring,  and  this  is  usually  the  center  of  the  visual  field. 

One  case,  however,  was  observed,  where  there  was  a  central  interruption,  which 
was  separated  from  the  blinded  periphery  by  a  girdle,  where  the  acuteness  of  vision 
was  slightly  impaired. 

Interruptions  appear  most  plainly  in  monocular  vision.  If  they  lie  centrally,  they 
disturb  vision  very  much,  particularly  that  of  near  objects,  since  th^fco^r  the  words 
in  reading,  making  them  very  indistinct,  or  causing  them  not  to  W  len  at  all. 

The  patient  is  thus  compelled  to  allow  the  axis  of  vision  to  swe^  ijjC^the  objects,  in  order  to 
use  healthy  parts  of  the  retina.  By  continued  exercise,  eccentric  of  the  retina  gain  a  per¬ 

ceptive  power  far  exceeding  the  normal.  But  if  the  interrupj^jrN  are  very  eccentric,  they  are 
often  overlooked,  and  only  seen  when  the  patient  turns  hisfettefinon  to  them.  Small,  eccentric 
interruptions  may  be  even  entirely  unnoticed,  perhaps  lj^cause,  as  in  Mariotte's  spot  [the  blind 
spot]  (Wittich),  the  excitations  of  the  adjoining  elem^bphelp  to  'fill  up  the  blanks,  and  give 
on  idea  as  to  the  peculiarities  of  the  object.  For  evid^it  reasons,  such  eccentric  spots  are  covered 
in  binocular  vision  much  more  easily,  by  the  pera^jJ&m  of  the  normal  eye.  In  central  interrup¬ 
tions  this  is  more  difficult.  This  is  apt  to  trou |£jW5©ocnlar  vision  very  much,  particularly  in  the 
beginning  of  the  appearances  of  the  spots, they  diminish  the  distinctness  of  the  percep¬ 
tions  of  the  corresponding  parts  of  the  heaJBMp  retina,  dazzling,  as  it  were,  the  healthy  eye. 

The  contractions  of  the  fielc^of  vision,  as  long  as  they  are  limited  to  the 
periphery,  are  much  less  marMfShan  the  interruptions.  The  patient  frequently  does 
bot  notice  them  at  all.  It j»^mres  some  experiments  to  determine  that  they  certainly 
exist.  But  as  they  ex<^^toward  the  center  of  the  retina,  the  impairment  of  vision 
begins  to  be  of  imponh^fce,  particularly  in  monocular  vision,  and  in  binocular  vision, 
^situation  can  ntffcAe  covered  by  a  corresponding  part  of  the  other  retina.  These 
also  are  seen  hv  CM  patient  in  empty  spots,  or  surrounded  by  a  cloud,  or  as  very  dark 
places  in  wh|QK)bjects  are  not  seen  at  all,  or  in  dim  outline.  Their  boundaries  are 
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sometimes  distinct,  again  ill-defined ;  that  is,  the  distinctness  of  the  retinal  images 
suddenly  increases  on  a  certain  line,  or  very  gradually,  within  a  certain  zone.  This 
is  an  important  distinction,  indicating  with  some  probability,  at  least,  the  tempor¬ 
ary  limitation  of  the  process,  or  the  advance  of  the  disease  causing  these  contrac¬ 
tions. 

True  amblyopic  contractions  of  the  field  of  vision  most  frequently  begin  on  the- 
temporal  portion,  but  often,  also,  on  the  nasal  side,  rarely  above  or  below.  The 
border  generally  extends  in  a  tortuous  course,  deviating  more  or  less  from  the  prin¬ 
cipal  direction.  If  the  defect  extends,  it  does  so  more  rapidly  on  the  periphery  of 
the  field  of  vision  than  in  the  parts  lying  near  the  center,  so  that  the  ends  of  the 
boundary  have  often  approached  each  other,  or  even  run  together  before  the  con¬ 
traction  has  reached  the  center  or  passed  beyond  it.  The  field  of  vision  thus 
becomes  slit- shaped. 

The  form  assumed  by  the  field 
of  vision  in  the  different  stages 
of  the  above  processes  is,  more¬ 
over,  extremely  variable.  For 
example,  in  progressive  atrophy 
of  the  optic  nerve  dependent 
upon  tabes,  it  inclines  to  the 
form  of  a  sector,  the  point  of 
which  is  turned  towards  Mari- 
otte’s  spot  (Fig.  35  M  after 
Forster),  and  this  almost  al¬ 
ways  includes  a  quadrant,  lying 
rather  often  upward  or  upward  and  outward,  rarely  inwards  or  downwards.  This  sector  begins 
as  a  peripherical  limitation  which  presses  more  and  more  towards  the  center  F ,  while  the  lateral 
borders  rapidly  extend  in  the  periphery,  and,  finally  bending  at  an  obtuse  angle,  surround  a  part 
of  the  visual  field,  in  order  to  become  limited  to  the  slit-form  (Forster). 


Fig.  35. 


In  isolated  cases  we  meet  with  concentric  limitations,  which  extend  from  the 
Fig>  36.  outmost  portion  of  the 

field  more  or  less 
r^e^ularly  to  the  center,  and 
thus,  in  the  beginning,  di¬ 


minish  very  much  the  func¬ 
tion  of  the  whole  periphery 
of  the  retina,  or  render  it 
blind.  Hemopic  contrac¬ 
tions  also  occur,  here  and 
there ;  one  half  of  each  retina 
becomes  amblyopic  or  amau- 

rotic  at  the  same  time,  or  tlw^hffections  occur  within  a  short  time  of  each  other. 
The  hemiopia  is  then  ge^erifly  iu  corresponding  sides  of  the  two  retinas.  It  is  to  e 
ascribed  to  a  disease  gf  one  root  of  the  optic  nerve.  . 

In  case,  therefofc£Phe  morbid  process  is  here  strictly  limited,  the  liemopia  is 
sharply  cut  off  by^we  vertical  line  of  separation  of  the  two  monocular  visual  fields. 
It  descends  n^Mdicularly  through  the  point  of  fixation  F,  but  has  an  irregular  blunt- 
hooked  appearance  above  and  below  the  latter;  it  then  bends  at  an  acute  angle,  an 
at  theo*sj“fyhery  surrounds  the  still  .normal  part  in  the  form  of  a  narrow  margin 
(Ficjkpfi^after  Forster). 
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This  form  of  the  hemiopic  field  of  vision  corresponds  to  the  division  of  the  nerve  fibers. 
The  uncrossed  bundles  of  optic  nerve  fibers  which  pass  through  the  chiasm,  only  supply  a  small 
portion  of  the  external  half  of  the  retina ;  the  rest  receives  its  fibers  from  the  crossed  bundles, 
which  generally  enter  at  the  inner  side  of  the  papilla,  and,  partially  curving  over  upon  the  ex¬ 
ternal  side  of  the  retina,  likewise  inclose  the  district  of  the  uncrossed  bundles. 


Homonymous  or  lateral  liemiopia  has  also  been  exceptionally  observed.  It  is 
generally  temporal,  in  which  the  temporal  sides  of  both  monocular  visual  fields  have 
been  obscured,  that  is,  the  inner  halves  of  the  retina  are  incapable  of  performing 
their  functions.  They  are  to  be  referred  to  defects  of  conducting  power  of  the  optic 
nerve  bundles  crossed  in  the  chiasm  ( Sdmisch ,  D.  E.  Midler,  Loewegreri). 

Nasal  hemiopia  occurs  very  rarely,  in  which  the  nasal  sides  of  both  monocular 
visual  fields  are  obscured,  that  is,  the  external  sides  of  the  retina  and  the  uncrossed 
bundles  of  optic  nerve  fibers  have  lost  their  functional  power  ( Graefe ,  Pagenstecher). 
Amblyopia  of  the  superior  or  inferior  halves  of  both  retinae  has  also  exceptionally 
j  been  observed. 

Interruptions  and  limitations  of  the  visual  field  seldom  occurring  alone,  we  are 
unable  to  speak  of  a  partial  amaurosis.  This  is  most  frequently  the  case  in  inter¬ 
ruptions,  not  so  often  in  hemiopia,  or  even  in  lateral  and  concentric  limitation.  Such 
a  condition,  where  it  really  exists,  is  very  often  only  temporary.  As  a  rule,  an  exact 
examination  of  the  visual  field  shows  us  that  the  defect  is  much  more  extensive,  and 
that  it  is  combined  with  an  impairment  of  vision  extending  over  the  whole  of  it. 
Although  the  symptoms  exhibit  only  a  partial  increase  in  the  loss  of  conducting 
power  of  the  nerves,  we  generally  recognize  a  very  considerable  loss  in  the  central 
,  acuteness  of  vision,  and  with  it,  an  abnormally  rapid  reduction  of  the  relative  power 
of  perception  in  the  adjacent  parts  of  the  monocular  fields  of  vision.  In  the  inter¬ 
ruptions  which  lie  in  or  near  the  center,  on  the  contrary,  we  often  find  a  regular 
,  lessening  in  all  directions  of  the  relative  acuteness  of  vision.  More  rarely,  however, 
do  we  see  an  irregular  loss. 

According  to  the  above,  such  conditions  differ  chiefly  from  the  so-called  amauro- 
I  sis  in  degree,  and  not  in  extent.  In  the  latter  affection  the  perceptiYfc^jower  in  the 
monocular  visual  field  is  reduced  to  quantitative  perceptions  of  and  is  finally 

I  completely  destroyed. 

As  long  as  there  is  a  quantitative  perception  of  light,  the  iris  A^^ossess  its  reactive  power 
I  ^impaired.  Immobility  of  the  pupil  exists  only  in  complete^flfo&irosis,  or  where  paralysis  of 
1  toe  ciliary  system  or  mechanical  hindrances  render  the  mo^eijbirts  of  the  iris  impossible.  A 
I  good  objective  evidence  of  the  reduction  of  vision  to  qualitative  perception  of  light,  and  still 
I  more  of  absolute  amaurosis,  is  found  in  the  unsteady,  sfcm particularly  in  the  excessive,  move- 
|  ments  of  the  affected  eyeball.  This  evidence  is  only/pirely  wanting,  if  the  other  eye  is  covered, 
I  tfhile  a  partial  and  indistinct  qualitative  perceptjjmpf  fight  is  sufficient  to  keep  the  globe  in  a 

|  certain  direction  for  a  time.  . 

In  order  to  detect  a  simulated  amaurosisjw^scarcely  need  deceptive  manoeuvers  with  prisms 
I or  the  stereoscope,  as  many  think.  T^ey-e^deavor  to  confuse  the  patient  by  placing  prisms 
I  with  the  base  upwards  or  downwards  ft§£pre  the  supposed  amblyopic  eye,  and  thus  try  to  pro- 
I  face  binocular  diplopia  ( Graefe )  ;>  qjgky  covering  the  pupil  of  the  normal  eye,  sometimes  partly, 
I  betimes  entirely,  with  the  ansdeooF  a  horizontal  prism  unbeknown  to  the  patient,  and  thus 
I  fusing  the  conditions  for  priqfT^mar  and  binocular  diplopia  to  change  in  a  manner  which  is 
I  difficult  for  the  patient  to^^vtaine  (Alf.  Graefe).  Another  method  is  to  place  a  prism  hori- 
1  mutally  before  the  eye.  ai^Kto  choose  as  object  fines,  of  which  two  run  parallel  to  the  axis, 
I  atd  a  third  perpendictjAr  to  them.  These  must  necessarily  be  seen  double  in  the  binocular 
d  act  (Berti  thers  judge  of  the  functional  capacity  by  the  corrective  adduction 

I  bought  about  iiKthe  interest  of  binocular  single  vision  by  a  prism  held  before  the  eye  with 
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the  base  outwards  ( Welz).  Finally,  the  same  end  can  be  reached  by  bringing  a  ruler  between 
the  eyes  and  a  specimen  of  type,  and  then  changing  its  position  unbeknown  to  the  patient,  so 
that  sometimes  one  eye  is  covered,  sometimes  the  other  ( Javal ). 

It  is  npt  to  be  denied,  however,  that  some  patients  betray  themselves  by  such  a  procedure, 
and  the  result  shows  that  binocular  double  images  exist.  But  these  experiments  indicate  nothing 
more  than  that  qualitative  perception  of  light  exists,  but  by  no  means  exclude  a  severe  amblyopic 
impairment  of  vision.  Moreover,  it  is  well  to  remember  that  all  these  experiments  must  fail 
where  the  common  visual  act  fails,  and  that  monocular  vision  is  something  very  usual  in  cases 
in  which  one  eye  has  been  injured  from  whatever  cause.  These  experiments  may,  therefore, 
lead  so  much  the  more  easily  to  false  conclusions,  as  by  experience  we  know  that  simulated 
affections  are  but  very  rarely  purely  imaginary,  but  rather  represent,  as  a  rule,  exaggerations 
of  existing  weakness. 

[Graefe’s  method  of  detecting  simulated  amaurosis,  by  means  of  prisms  placed  before  the 
sound  eye,  seems  to  us  to  be  of  more  importance  than  is  here  ascribed  to  it  by  Professor  Stell- 
wag.  We  add  another  method.  Since,  in  simultaneous  vision  with  both  eyes,  the  separated 
fields  of  the  stereoscope  are  united  in  one,  simulation  becomes  evident  if  we  find  this  union  in  a 
case  of  alleged  monocular  amaurosis.  We  have,  for  instance,  in  the  one  field,  horizontal 
parallel  lines  about  one-quarter  of  an  inch  apart,  in  the  other,  vertical  parallel  lines  the  same 
distance  from  each  other ;  then  in  the  united  field  of  vision  both  systems  of  lines  are  united  in 
regular  squares.  As  soon  as  these  signs  are  seen,  therefore,  we  know  that  there  can  be  no  mo¬ 
nocular  amaurosis. 

We  may  even  go  a  step  further,  and  use  the  stereoscope  quite  independently  of  the  existence 
of  simultaneous  vision  with  both  eyes.  In  thj^  respect  it  is  superior  to  the  prisms.  If  we  draw 
in  each  separate  field  of  vision  a  vertical  line,  whose  image  passes  through  the  center  of  the 
retina,  then  in  the  united  stereoscopical  field,  not  only  are  both  lines  seen  as  one,  but  every  ob¬ 
ject  situated  to  the  right  of  one  of  those  lines  is  projected  to  the  right  side  of  the  field  of  vision, 
and  appears  as  if  it  were  seen  with  the  right  eye.  The  same,  of  course,  is  the  case  with  the  left 
eye.  This  gives  us  the  means  of  determining,  in  cases  of  simulated  monocular  amblyopia,  the 
acuteness  of  vision,  and,  if  necessary,  even  the  range  of  accommodation. 

For  this  purpose  we  arrange  matters  as  follows  :  We  have  at  the  bottom  of  the  stereoscope 
a  sheet  of  paper  marked  only  with  the  two  lines  above-mentioned.  Now,  if  we  have  a  case  of 
alleged  amblyopia  of  the  left  eye,  we  place  in  the  left  field  of  the  stereoscope,  but  to  the  right 
side  of  the  vertical  line,  any  object,  say  a  piece  of  printed  paper.  With  this  exception  the 
whole  of  the  bottom  of  the  stereoscope  is  left  blank.  In  the  united  stereoscopic  field  the  paper 
will  then  appear  as  if  on  the  right  side.  It  will  make  so  strong  ^Nbipression  of  being  seen 
with  the  right  eye  that  it  is  doubtful  if  any  one  is  able  to  resist  J^OWith  a  stereoscope  which 
allows  the  convex  lenses  to  be  approached  to  or  withdrawn  frojMhS  bottom  of  the  stereoscope, 
we  may,  at  the  same  time,  ascertain  the  range  of  accommcxmyion  ( Schweigger ).  ] 

vQ 

Pathogenesis. — The  opaque  atrophy  of  thevfcetina  and  optic  nerve  is  always 
developed  from  a  manifest  neuritis  or  neurc^reymtis.  The  transition  from  one  con¬ 
dition  to  the  other  is,  as  a  rule,  very  gradual  and  not  always  entirely  symmetrica] 
in  all  parts  of  the  previous  inflamma(gjy  focus.  It  is  usually  connected  with  a 
marked  clearing  up  of  the  inflammably  opacity,  which  is  explained  in  part  by  the 
absorption  of  the  fatty  products  a(g^e ;  but  is  also  due  in  part  to  a  successive  trans¬ 
formation  of  the  connective-t^fc&ffoma,  and  the  increase  of  the  optical  homogene¬ 
ousness  connected  with  W  QNfact  the  characteristic  opacity  of  the  fundus  is  not 
uncommonly  seen  to  climinjsn  considerably  in  course  of  time,  with  continual  dimi¬ 
nution  of  the  powei;  envision,  and  it  sometimes  even  happens  that  the  periphery  of 
the  tendinous  white^$p>illa  becomes  again  perfectly  distinct  and  the  retina  almost 
invisible.  In  ♦si^v'a  case  the  ophthalmoscopic  appearances  resemble  entirely  those 
of  pure  atrqft^^ 

The  transformation  of  the  opaque  into  the  gray  atrophy  naturally  follows  so 
much ^he^yiore  easily  and  completely,  the  less  productive  has  been  the  preceding 
inflcJnmSxion.  Moreover,  since  the  exudation  is  often  extremely  slight  and  difficult 


DISCOLORATION  OF  THE  PAPILLA. 


215 


to  demonstrate  ophthalmoscopically,  it  not  uncommonly  appears  as.  if  tlie  neuritis 
or  neuro-retinitis  had  passed  directly  into  pure  atrophy. 

There  is,  therefore,  a  species  of  connecting  link  between  the  inflammatory 
atrophy  and  gray  atrophy,  in  the  latter  of  which  the  stage  of  irritation  is  only  mani¬ 
fested  by  slight  hypersemia  and  swelling,  and  is,  therefore,  often  overlooked.  There 
is  at  first  but  little  disturbance  of  vision,  and  the  patients  frequently  only  seek  medi¬ 
cal  advice  when  the  shrinking  has  already  begun. 

From  all  this  it  appears  that  there  exists  between  the  inflammatory  and  the 
primary  atrophy  not  so  much  an  essential  difference,  but  rather  one  of  degree ;  for 
we  often  meet  simultaneously  with  both  forms  in  different  parts  of  the  retina  and 
optic  nerve,  and  even  near  one  another  in  the  same  region. 

Cases  moreover  frequently  occur,  in  which  it  is  extremely  difficult  to  make  the 
ophthalmoscopic  appearances  and  the  subjective  symptoms  agree  with  the  resulting 
atrophy.  Very  often  the  characteristic  sign  of  atrophy,  the  paleness  of  the  optic 
papilla,  appears  so  rapidly  after  the  development  of  the  original  disease  or  after  the 
effect  of  some  injury,  that  there  cannot  properly  be  any  question  of  an  intervening 
destruction  or  shrinking,  even  when  the  natural  translucency  of  the  papilla  and  the 
extinction  of  other  objective  signs  do  not  militate  directly  against  the  idea  of  such 
a  degeneration.  The  paleness,  at  first  limited  to  a  small  portion  of  the  papilla, 
rapidly  extends,  without  any  signs  of  a  previous  hyperaemia  and  swelling  having 
been  noticed  in  the  affected  parts,  until  finally  the  whole  papilla  appears  clear  white, 
and  in  the  upright  image  has  a  bluish  or  greenish  color,  particularly  with  a  mirror 
of  low  reflecting  power,  which  is  said  to  depend  upon  a  peculiar  change  in  the 
nerve-fibers  {Ed.  Jaeger ,  Mauthner ).  The  disturbance  of  vision  is  also  extremely 
variable  in  degree  and  time,  and  may  in  fact  improve  permanently  or  at  least  for  a 
long  time  with  or  without  a  return  of  the  natural  reddish  tint  of  the  papilla,  so  that 
the  acuity  of  vision  approximates  the  normal  standard,  particularly  at  the  center. 
As  a  rule,  however,  the  power  of  vision  diminishes  more  and  more,  with  intervening 
improvements,  while  the  objective  appearances  remain  the  same  for  months  and 
even  years.  Finally  the  larger  vessels  begin  to  shrink,  and  we  hayo^h4  image  of  a 
true  atrophy  in  all  its  well-marked  characters. 

Looking  at  all  these  signs  together,  we  can  scarcely  divestThftfclves  of  the  sup¬ 
position  that  it  depends  at  first  chiefly  upon  a  lack  of  bkrSi  in  the  small  vessels, 
and  that  the  peculiar  discoloration  of  the  nerve-fibers^^ell  as  the  indubitable 
atrophy,  which  is  usually  developed,  are  secondary  </5im^ons,  which  are  caused  by 
the  defective  blood  supply.  In  so  far  now  as  tliete  aSe^rounds  for  believing  merely 
in  the  rarest  cases,  which  admit  of  the  lack  of  ©>  d  in  the  small  vessels-  being  re¬ 
ferred  to  a  mechanical  hindrance  to  the  circulation,  and  because,  even  when  this 
were  actually  supposable,  the  numerous  anri§j5nioses  between  the  vessels  of  the  optic 
papilla  and  choroid  must  very  soon  V  fay  around  it  by  collateral  circulation ; 

therefore,  there  is  evidently  nothing  £e€vbut  to  consider  spasms  of  the  vessels  as  the 
cause  of  the  lack  of  blood,  altlfrmJn  the  long  continuance  of  the  ischaemic  condi¬ 
tion  can  with  difficulty  be  ma^to  agree  with  this. 

This  hypothesis,  being  presupposed  correct,  would  regard  the  relation  of  the  simple  dis¬ 
coloration  of  the  optic  true  atrophy  as  that  of  cause  and  effect,  and  would  require  a 

strict  separation  of  tho^^^onditions.  In  practice,  however,  they  are  too  little  distinguished 
from  one  another,  to*  aoSn.it  of  the  separation  being  correctly  carried  out.  It  is  true  that  the 
|  Perceptible  shriirida^iof  the  large  vessels  is  designated  as  the  indispensable  condition  for  the 
I  ^cognition  of^i  reA  atrophy,  and  where  this  is  absent,  we  speak  merely  of  a  discoloration 
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( Ed .  Jaeger ,  Mauihner) ;  still  it  is  evident,  that  when  the  symptom  in  question  is  unequivo¬ 
cally  present,  the  atrophy  must  already  be  far  advanced,  and  it  is  not  an  easy  matter  to  arrange 
the  lower  degrees  of  development  of  the  process  in  the  nosological  system  as  entirely  different 
conditions,  which  cannot  be  distinguished  from  the  discoloration. 

If  we  recollect  that  one  and  the  same  cause  leads  primarily,  under  apparently 
exactly  similar  conditions,  sometimes  to  discoloration,  sometimes  to  rapidly  progres¬ 
sive  atrophy,  sometimes  to  manifest  inflammation ;  if  we  recollect  further,  that  these 
conditions  also  pass  directly  into  one  another  and  are  connected  with  one  another 
by  numerous  intermediate  forms :  then  we  can  scarcely  doubt  their  close  relation¬ 
ship,  and  we  shall  not  perhaps  err  if  we  suppose  them  to  be  merely  different  forms 
of  reaction  of  the  sympathetic  nerve.  It  may  be  inferred,  moreover,  from  the  fre¬ 
quently  demonstrable  sensibility  of  the  cervical  cord,  and  from  the  still  small  num¬ 
ber  of  cases  in  which  galvanization  of  the  cervical  sympathetic  produced  marked 
improvement  of  the  above  conditions  (. Benedikt ),  that  the  latter  plays  no  unimpor¬ 
tant  role. 


Causes  and  Course. — A.  The  affection  of  the  optic  nerve  which  culminates  in 
pronounced  atrophy  of  the  nerve  and  retina,  very  frequently  develops  itself  prima¬ 
rily.  The  process  is  then  often  limited  to  the  anterior  part  of  the  optic  nerve  and 
does  not  extend  beyond  the  chiasm.  In  other  cases,  however,  it  does  extend  over  to 
the  other  optic  nerve  and  corpus  striatum  of  the  same  side.  It  may  usually  be  fol¬ 
lowed  in  the  latter  as  far  as  the  geniculate  bodies,  exceptionally  as  far  as  the  nuclei 
of  origin  in  the  optic  thalami  and  corpora  quadrigemina,  or  even  along  the  con¬ 
necting  fibers  into  the  posterior  columns  of  the  spinal  cord  or  into  the  cortex  of  the 
brain. 


1.  The  proliferative  process,  in  the  intracranial  part  of  the  nerve,  often  begins 
primarily,  and  passes  through  all  its  phases  without  affecting  any  other  part  of  the 
cranial  cavity.  In  such  cases  the  impairment  of  vision,  with  any  abnormal  ophthal¬ 
moscopic  appearances  of  atrophy  of  the  nerve  or  of  neuritis ^Yat  may  exist,  are  the 
only  symptoms.  At  the  greatest  they  may  be  united  witli^^ojysms  of  headache. 

The  diagnosis  of  primary  and  pure  affection  of  the  optMt^i  is  chiefly  based  on  the  ab¬ 
sence  of  any  important  concomitant  symptoms.  Still,  it  sBmhi  be  remembered,  that  not  un- 
frequently  destructive  processes  run  their  course  in  thkyerebrum,  morbid  tumors  grow  to  a 
considerable  size,  etc. ,  without  betraying  any  markgchfl^nptom.  On  the  other  hand,  it  should 
not  be  overlooked  that  exceptionally  several  cefebAiSaerves  begin  to  proliferate  at  once, 
although  there  is  no  connection  between  the  in§amn¥atory  foci,  either  in  the  substance  or  the 
membranes  of  the  brain. 

echoy  many  to  the  pain  in  the  head  than  it  actually 
Resent,  in  every  pathogenetic  variety  of  amaurosis, 
ic  eyes  in  the  increased  straining  to  which  they  are 
>e  transferred  to  the  vaso-motory  nerves,  as  indicated 
the  conjunctiva,  retina,  and  optic  papilla.  Such  pain 
up  all  use  of  the  eye.  In  isolated  cases,  however,  the  irri- 
fnflammation  may  radiate,  and  thus  the  headache  may  play  a 
similar  part  in  primary <qJ©tion  of  the  nerve,  as  pain  in  the  spinal  cord  in  gray  degeneration 
of  the  posterior  portfon  ( Graefe).  Here,  as  there,  the  pain  has  a  congestive  character,  in¬ 
creases  at  every^hsOfcbance  of  circulation,  in  stooping,  or  any  sudden  motion,  etc.  It  thus  is 
not  very  diffei^em^fom  that  which  accompanies  intracranial  hyperaemia  otherwise  caused,  and 
which  often  appears  in  company  with  true  encephalitis  or  meningitis. 

iffection  of  the  optic  nerve  often  occurs  without  any  decided  or  sufli- 
Occasionally  there  seems  to  be  a  hereditary  disposition  to  the  disease. 


A  greater  diagnostic  importance  is  ascj 
deserves.  It  may  be  wanting,  or  it  ma; 
There  is  a  source  of  irritation  for  ai 
subject.  This,  as  in  asthenopia, 
by  the  overloading  of  the  vgsi 
generally  disappears  after 
tation  from  the  seat  of  lp 
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Thus  cases  by  no  means  uncommonly  occur,  where  several  members  of  one  family  ( Himly , 
ifooren ,  Graefe),  even  in  several  succeeding  generations  (Beer),  become  amblyopic  during 
certain  periods  of  life.  Still  it  is  here  not  always  a  question  of  primary  disease  of  the  nerve, 
but  often  of  intracranial  troubles  of  another  kind,  states  of  congestion,  etc.,  which  only  lead 
indirectly  to  proliferation  in  the  optic  nerve. 

In  other  cases  there  may  be  similar  exciting  causes,  with  those  of  diffuse  and 
nephritic  neuro-retinitis. 

We  can  not  see  why  such  injurious  influences  chiefly  affect  the  optic  papilla.  On 
the  other  hand,  under  such  circumstances,  the  characteristic  ophthalmoscopic  symp¬ 
toms  occasionally  precede  the  impairment  of  vision,  and  allow  us  to  believe  that  the 
morbid  process  gradually  proceeded  from  the  deeper  parts  of  the  nerve  to  the  eye. 

The  affection  of  the  optic  nerve  may  moreover  be  caused  in  a  purely  mechanical 
way  by  division  of  the  connection  or  by  sudden  limitation  of  a  part  of  the  sensory 
apparatus  by  hemorrhagic  extravasations,  serous  exudations,  inflammatory  foci  or 
secondary  formations  in  the  orbit  or  within  the  skull  (see  Diseases  of  the  Encephalon). 
It  is  then,  however,  usually  not  so  much  the  compression  as  such,  as  the  encroach¬ 
ment  of  the  morbid  process,  which  occasions  the  affection  of  the  nerve. 

In  one  case  the  affection  of  the  optic  nerve  could  be  referred  to  an  extravasation,  which 
surrounded  the  chiasm  and  compressed  it  ( Stevenson ).  One  or  both  roots  of  the  optic  nerve 
have  twice  been  found  lacerated  by  splinters  of  bone  which  had  been  loosened  from  the  base 
of  the  skull  (& 'teffan,  Chassaignac).  The  source  of  binocular  amaurosis  more  often  lay  in  apo¬ 
plectic  destruction  of  tissue  or  in  compression  of  one  optic  thalamus  (Beck,  Andrea  and 
others)  or  of  other  parts  of  the  brain  (see  Diseases  of  the  Encephalon). 

2.  In  some  cases  local  liypercemia  has  been  regarded  as  the  cause.  Conditions 
of  congestion  may  doubtless  be  very  important,  where  the  nuclei  of  origin  of  the 
nerve  fibers,  or  these  latter  have  themselves  already  suffered  limitation  at  any  point 
in  their  course,  whether  by  neighboring  tumors,  serous  exudations,  serous 
products,  etc.  Cases  of  actual  amaurosis  are  then  observed,  which  merely  appear 
or  become  markedly  worse,  if  a  disposition  to  congestion  is  occasioned  in  conse¬ 
quence  of  increased  activity  of  the  heart ;  but  they  again  recede,  ejmerTpntirely  or 
to  the  former  degree,  when  the  disturbance  of  the  circulation  ®r^)een  lessened 
or  removed.  It  should  moreover  not  be  overlooked,  that  intraqgffiHl  over-distention 
of  blood  may  become  indirectly  mechanical  impediments  fo>Qpction  by  the  cede- 
matous  infiltrations  accompanying  them.  Besides,  they. tfCl^easily  excite  and  ac¬ 
company  inflammatory  processes,  which  do  not  alw^sjD&ray  themselves  by  the 
characteristic  signs  of  inflammation,  but  remain  i^ncealed  often  for  a  long  time, 
even  when  very  rich  in  products,  until  finally  theQ^ns  of  gray  atrophy  or  even  of 
a  manifest  neuro-retinitis  descenclens  are  seen,  the  ophthalmoscope.  Still,  it  is 
extremely  doubtful  whether  these  explanatk^Jipply  to  all  cases. 

The  presence  and  precedence  of  certAAsymptoms  of  cerebral  hyperaemia  or  per- 
V  of  partial  intra-ocular  over-dister^ijn  of  the  vessels,  the  often  sudden  appear- 
ance  or  still  more  rapid  increase  c^^Le  visual  disturbance,  the  not  uncommonly 
marked  variation  of  the  latter  (fording  as  circumstances  favor  an  increase  or  de¬ 
crease  of  the  obstruction ;  fu^fl^r,  the  occasional  rapid  recession  of  the  amaurosis 
an<l  the  results  attributed  and  there  to  local  blood-letting ;  finally,  the  absence 
cf  all  symptoms  poiiimh^to  changes  of  tissue,  are  sufficient  grounds  for  insisting 
Qpon  the  congestive  djharactef  of  a  part  of  the  cases. 

With  such  rqseN^ions  we  may  call  those  cases  of  amaurosis  congestive,  which  appear 
betimes  after  dntenorrhoea  ( Mackenzie ,  Himly ,  Lawson,  Graefe),  at  certain  periods  of  preg- 
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nancy  ( Mackenzie ,  Ringland  u.  A*  Lawson ,  Kraus),  after  violent  mental  emotions  {Beer), 
after  attacks  of  conghing,  sneezing,  vomiting,  daring  confinement  (  Tiller sp  erg  er)  or  excessive 
muscular  exertion  of  any  kind,  in  consequence  of  constriction  of  the  neck  by  tight  clothing  or 
by  choking  {Himly,  Mackenzie),  after  over-exertion  of  the  eyes,  etc.  With  a  like  reservation 
we  may  class  in  this  category  also  those  cases  of  amaurosis  which  are  said  to  have  been  ob¬ 
served  after  and  on  account  of  the  suppression  of  certain  habitual  secretions  and  hemorrhages 
( Mackenzie ,  Himly,  Avlt,  Graefe ),  particularly  of  the  foot-perspiration  {JDeval,  Spengler, 
Mooren,  Krismann,  Benedikt)  and  the  secretion  of  milk  {Beer).  Many  of  those  cases  of 
amaurosis  may  also  be  classed  in  this  group,  which  have  been  observed  during  {Seidel)  but 
more  frequently  after  pneumonia,  chronic  pulmonary  catarrh,  anginae,  etc. ,  and  sometimes  in 
blisters  {Sichel).  Whether  the  .occasional  intermittent  disturbances  of  vision  accompanying 
intermittent  fever  {Himly,  Zehcnder ),  as  well  as  the  amblyopia  occurring  in  the  cachexia  of 
intermittent  fever  {Schreder),  should  here  find  their  proper  place,  it  is  hard  to  determine. 


3.  In  other  cases  the  affection  of  the  optic  nerve  has  been  connected  with  an 
anaemic  state.  In  this  category  are  those  cases  of  amaurosis  which  are  met  with, 
sometimes  with  great  anaemia,  in  the  later  stages  of  diabetes,  and  after  severe  dis¬ 
eases  in  consequence  of  exhausting  drain  of  the  fluids  of  the  body  ( Mackenzie ,  Himly), 
in  extreme  chlorosis  ( Gunier ),  but  particularly  after  metrorrhagia  {Arlt,  Mooren), 
haemoptysis  (Rittmann),  gastric  hemorrhage  {Ed.  Jaeger,  Graefe,  Filcentscher,  Sellheim, 
Mooren,  Jacobs ,  Colsmann,  Hutchinson).  The  amaurosis  is  generally  bilateral,  and 
wTas  frequently  preceded  by  disturbances  in  other  nerves,  so  that  they  could  only 
be  regarded  as  one  of  the  signs  of  extensive  intracranial  affections.  The  amaurosis 
was  often  announced  by  a  gradual  sinking  of  the  relative  acuity  of  vision  through¬ 
out  the  whole  extent  of  the  visual  field,  generally  with  lateral  deviation  at  first, 
sometimes  varied  in  degree,  or  even  receded  completely.  In  other  cases  the  dis¬ 
turbance  of  vision  advanced  very  rapidly  to  complete  loss  of  the  perception  of 
light,  or  appeared  suddenly,  remained  sever#!  days  or  weeks  at  the  same  point,  and 
gradually  disappeared  entirely,  or  left  behind  it  considerable  defects.  As  a  rule, 
however,  wdiatever  the  course  taken,  the  signs  of  beginning  atrophy  of  the  optic 
nerve  showed  themselves  within  a  short  time,  more  frequent^  after  certain  signs  of 
inflammatory  proliferation  had  first  appeared  in  the  optifcj(apfy.la  and  retina.  Some¬ 
times,  it  is  true,  there  is  a  transient  improvement  of  fisual  power,  but  never  a 
true  cure ;  the  atrophy  rather  appeared  to  be  alwa1pQ>rogressive,  even  when  subse¬ 
quently  the  original  affection  had  been  permcm^nWy  removed,  and  the  function  of 
the  other  affected  nerves  had  been  brought  uiy1\V;he  normal  standard. 

d5 

As  regards  the  connection  between  amamSfods  and  loss  of  blood,  we  should  particularly  con¬ 
sider  that  the  former  often  did  not  make  it^^p^earance  until  after  the  hemorrhage,  even  after 
the  equilibrium  in  the  vessels  had  been^pstored ;  further,  that  the  hemorrhage  did  not  by  any 
means  appear  so  considerable  as  to^wmnt  of  deducing  from  it  alone  an  anaemic  condition 
( Graefe).  It  is  therefore  very  m-opjwd^that  the  affection  of  the  optic  nerve  must  be  referred 
to  vasomotor  disturbances.  T^^pxreme  attenuation  of  the.  retinal  vessels,  which  has  been 
observed  in  same  cases  ( agrees  with  this  view ;  and  the  marked  opacity  of  the  retina 
and  papilla,  seen  by  otlidQs  {fOd.  Jaeger),  may  be  referred  first  as  well  to  inflammation  as  to 
fatty  degeneration  of  it&  elements,  in  consequence  of  defective  blood  supply. 

Diabetic  amaurosivulrs  been  discovered  to  be  in  great  part  merely  a  paresis  of  the  accom¬ 
modation  {GracfeM^gcl).  In  some  cases  there  was  a  manifest  neuro-retinitis.  The  more 
frequent  accqjfo^mnent  and  isolated  occurrence  of  functional  impediments  in  various  other 
nerves  (Aert^^^Ls  well  as  the  observation  of  hemiopic  limitations  of  the  visual  field  ( Graefe), 
e  intracranial  affection  which  lies  at  the  bottom  of  the  rest  of  the  cases  of 


indicate  tfiav 
amai 
wImcIi 


has  also  been  demonstrated  several  times  ( Luys ,  Tardieu),  may  form  foci, 
chN^fry  very  much  in  situation  and  size. 
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4.  In  another  series  of  cases  the  cause  is  sought  in  the  action  of  certain  morbid 
or  foreign  substances,  mixed  with  the  blood,  upon  the  central  organs,  nerve,  and 
retina.  At  the  head  stands  the  saturnine  amaurosis  {Beer).  It  is  true  the  suspicion 
has  been  justified  that  many  of  the  older  observations  might  be  referred  to  mere 
paralysis  in  the  ciliary  system.  In  some  cases  albuminuria  may  also  have  been  at 
work  (. Danjoy ),  or  the  cause  may  even  have  been  a  nephritic  neuro-retinitis  {Des- 
marres ,  Lancereaux ,  Lecorche ,  Follin ,  Danjoy ,  Ed.  Meyer).  Still  it  is  a  fact  that 
lead-poisoning  can  really  cause  amaurosis.  It  has  been  exceptionally  observed  after 
a  preceding  violent  headache,  other  nervous  symptoms  being  absent  {Desbois,  Tan - 
querel),  and  has  again  disappeared  (. Hirschler ),  though  it  also  may  become  perma¬ 
nent  (Ban).  As  a  rule,  however,  it  is  not  developed  until  after  repeated  attacks 
of  colic  or  .other  forms  of  lead-poisoning.  It  is  then  sometimes  developed  very 
gradually,  and  is  soon  associated  with  a  demonstrable  atrophy  of  the  optic  nerve. 
More  frequently  it  appears  suddenly  accompanied  by  other  alarming  nervous  symp¬ 
toms  during  an  acute  attack  of  lead-poisoning,  and  then  usually  increases  rapidly, 
to  complete  transient  or  permanent  blindness.  If  all  signs  do  not  deceive,  anaemia 
of  the  brain,  with  or  without  ceclematous  swelling,  is  the  greatest  cause,  not  only 
of  the  various  nervous  symptoms,  among  which  we  rank  the  disturbance  of  vision, 
but  also  the  constipation  and  the  diminished  secretion  of  urine.  The  anaemia  itself 
is  again  to  be  referred  to  the  action  of  the  lead,  demonstrated  chemically  in  the 
brain  ( Bouillaud ),  upon  the  small  vessels  {Rosenstein).  Connected  with  this  is  the 
urrnic  amaurosis ,  as  this  form  seems  also  to  depend  upon  ancemia  of  the  brain ,  and 
is  to  be  derived  from  the  action  of  the  urea  retained  in  the  blood  upon  the  vasomo¬ 
tor  nerves  ( Traube ). 

Recently  the  abuse  of  alcoholic  drinks  has  again  been  regarded  as  a  cause  of 
amaurosis,  and  as  a  proof  of  this  the  circumstance  that  by  complete  giving-up  of 
alcoholics  the  disease  may  often  be  brought  to  a  standstill  or  may  even  be  cured 
[Sichel,  Erismann).  Of  this  we  are  certain,  that  amblyopia  is  observed  in  an 
extremely  large  percentage  of  cases  in  habitual  drinkers.  Symptoms  of  irritation 
of  the  brain  as  a  rule  precede  its  appearance,  and  marked  hypof^Shia  of  the 
optic  papilla  may  in  the  beginning  be  demonstrated  in  the  majogj^of  the  cases. 
Later  the  symptoms  point  to  torpor  of  the  brain,  while  the  oudjftvpapilla  becomes 
gradually  pale  and  finally  shows  all  the  characteristic  of  atrophy.  The 

disturbance  of  vision  often  manifests  itself  at  the  beginni»|S$i  the  affection  under 
tbe  form  of  nyctalopia,  but  the  amblyopia  soon  beatfnra^entirely  manifest.  The 
latter  generally  increases  slowly,  often  with  interr^ptibrfs  up  to  very  considerable 
degrees,  without  there  being  an}  limitation  orQty^ect  of  the  visual  field.  The 
power  of  distinguishing  colors  as  a  rule  remains  perfectly  normal.  Sometimes, 
however,  cliromatoclesopsia,  sometimes  red-(jtmaness,  may  be  demonstrated  in  the 
central  portions  of  the  retina  {Leber),  ^m^lynpia  potatorum  is  always  binocular, 
and  is  developed  in  both  eyes  to  abc^ffy^he  same  extent.  It  seems  that  with  the 
development  of  this  condition,  to^thju*  with  the  action  of  alcoholized  blood  upon 
die  brain,  the  most  various  disturbances  of  nutrition,  caused  by  the  drinking  and 
die  coincident  irregular  lifoNiflay  be  of  pathogenetic  significance  {Erismann). 
^any  believe  that  chronic^fl^mngitis  should  be  regarded  as  a  frequent  exciting 


cause. 


The  abuse  of  t$ 
tihhel,  Loureir<sMR 


tis  also  said  to  play  a  part  among  the  causes  of  amaurosis  ( Mackenzie , 
ifchinson,  Thielesen ,  Jackson ),  and  this  hypothesis  is  corroborated  by  the 
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frequent  recession  of  the  affection  after  complete  abstinence  from  this  article  of  luxury. 
The  tobacco  amaurosis  is  said  to  appear  independently  but  very  rarely,  and  is  much  oftener 
connected  with  the  alcoholic  amaurosis,  and  moreover  only  occurs  in  persons  who  smoke  the 
commonest  sorts  of  tobacco  in  very  dirty  pipes.  It  is  believed  that  the  affection  of  the 
optic  nerve  is  to  be  explained  by  the  action  of  large  quantities  of  nicotine  upon  the  brain 
( Erismann ). 

As  regards  those  cases  of  amaurosis  which  are  said  to  have  been  occasioned  by  large  or 
frequently  repeated  doses  of  opium,  mydriatics,  Ignatius  bean,  nux  vomica,  etc.  (Beer, 
Himly ),  by  ergot  (J.  Meyer),  the  same  thing  holds  good.  Still  these  forms  have  been  much 
less  sufficiently  investigated,  and  we  can  only  so  far  satisfy  ourselves  that  the  majority  of 
the  cases  may  have  been  confounded  by  mydriasis.  Amaurosis  has  been  twice  met  with  after 
large  doses  of  quinine,  and  it  is  believed  that  congestion  is  occasioned  by  the  administration 
of  quinine,  from  the  fact  that  cures  are  brought  about  by  local  bleeding  ( Graefe ). 

5.  There  is  no  clonbt  that  a  pathogenetic  connection  exists  between  the  amau¬ 
rotic  affection  of  the  optic  nerve  and  certain  severe  febrile  diseases,  acute  exan¬ 
themata,  typhus  and  puerperal  fevers,  etc.,  even  pneumonia,  anginse,  acute  intestinal 
catarrh,  etc.  In  the  course  of  these  diseases  we  sometimes  meet  with  a  bilateral 
amaurosis,  which  develops  in  a  symmetrical  manner  very  rapidly,  and  is  then 
accompanied  by  a  high  degree  of  mydriasis.  More  rarely  the  amaurosis  is  uni¬ 
lateral,  without  there  being  any  other  symptoms  which  point  to  any  portion  of  the 
brain  or  meninges  being  involved.  This  form  of  amaurosis  often  progresses  with¬ 
out  any  demonstrable  changes  in  the  interior  of  the  eye;  sometimes,  however, 
changes  do  exist,  but  are  limited  to  slight,  transient,  and  very  variable  swelling 
and  opacity  of  the  papilla,  as  well  as  to  symptoms  of  slight  congestion.  The 
usual  result  is  a  cure,  frequently  with  no  trace  of  the  preceding  trouble  {Graefe). 


In  some  cases  it  has  been  believed  that  such  cases  of  transitory  amaurosis,  appearing 
after  typhus  or  scarlet  fever,  might  be  explained  by  oedema  of  the  membranes  of  the  brain 
or  of  the  optic  nerve  (Betke,  Ebert).  On  the  whole,  however,  the  exciting  cause  is  obscure. 
The  circumstance  that  the  iris  in  this  form  of  amaurosis  reacts  perfectly  as  well  to  reflex 
irritation  as  to  direct  innervation,  proves  that  the  hindrance  to  the\conducting  power  of  the 
optic  nerve  is  situated  beyond  the  corpora  quadrigemina,  neai^it  td\the  cortex  of  the  brain 
( Graefe).  0^ 

B.  In  another  series  of  cases  the  affection  depends  without  doubt  upon  a 
sudden  interruption  in  the  arterial  current  in  th^CI^ost  anterior  part  of  the  retina 
and  optic  nerve,  since  the  disturbance  of^i@n  always  appears  with  lightning- 
like  rapidity,  or  at  least  develops  within  t^ejblrbrtest  time,  to  complete  amaurosis, 
and  is  accompanied  by  a  very  marked m^ninution  in  caliber  of  some  or  all  of  the 
main  branches  of  the  central  retinljJartery.  These  branches  seem  under  such 
conditions  either  completely  em™  attenuated  to  fine,  round,  white  threads,  or 
else  an  extremely  delicate,  conmtyus  column  of  blood,  exceptionally  interrupted 
(  Quaglino),  may  be  recognft&j^m  their  axis  as  a  red  line.  The  attenuation  generally 
affects  the  whole  length  e«Ghe  arteries  and  is  so  considerable,  that  the  secondary 
branches  cannot  be  pase^lved,  and  even  the  main  trunks  can  only  be  distinctly 
recognized  at  the  <ufi*nce  of  the  optic  nerve  and  in  its  vicinity.  In  other  cases 
the  attenuation  i^piited  to  parts  of  the  arteries,  the  portion  nearest  the  porus 
opticus  apphd^^tolerably  full,  while  the  periplierical  ends  disappear  entirely 
(Knapp),  central  are  almost  empty,  and  the  vessels  increase  in  size  again 

toward§\he  equator  (Blessig).  Again  a  vessel  is  contracted  like  a  thread  in  the 
midd^^o  its  course,  but  contains  blood  both  at  the  porus  opticus  and  in  the 
pe^Jiery  (Sclmisch,  Hirschmann) ;  or  finally  exactly  the  opposite  takes  place : 
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an  artery  appears  well-filled  for  a  certain  distance,  and  then  becomes  attenuated 
in  both  directions  (  WecTcer,  Just).  A  particularly  characteristic  sign  of  the  affec¬ 
tion  is  that  the  attenuated  arteries  cannot  as  a  rule  be  made  to  pulsate  by  a  pres¬ 
sure  exerted  upon  the  globe,  and  that  no  change  whatever  can  be  remarked  in 
the  caliber  of  the  arteries  and  veins  in  this  maneuver  (Knapp).  In  one  case,  however, 
the  pulsations  were  very  marked  (Secondi). 

The  retinal  veins  are  at  the  same  time  generally  somewhat  smaller  than 
normal,  and  more  rarely  are  attenuated  to  thin  threads  (Steffan,  Landesberg ). 
Sometimes  they  appear  perceptibly  contracted  merely  for  a  certain  distance,  par¬ 
ticularly  in  the  region  of  the  papilla,  but  in  other  places  somewhat  dilated.  Some¬ 
times  the  central  portion,  sometimes  the  peripherical  portion,  sometimes  a  piece 
from  the  middle  is  contracted  or  dilated.  In  some  cases  they  are  very  unsym- 
metrically  filled,  parts  widely  distended  alternate  with  portions  almost  empty,  and 
exceptionally  the  column  of  blood  has  been  found  several  times  interrupted,  and 
its  several  sections  seen  in  irregular,  undulatory  movements  (Ed.  Jaeger,  Graefe 
Steffan,  Liebreich).  In  one  case  a  vein  contained  coagulated  blood  for  a  distance, 
which  was  just  undergoing  disintegration  (Liebreich).  Shortly  after  the  appear¬ 
ance  of  the  disturbance  of  vision  the  optic  papilla  appears  sometimes  pale,  some¬ 
times  of  the  same  color  as  that  of  the  sound  eye,  sometimes  distinctly  reddened, 
and  usually  its  blood-contents  vary  during  the  cause  of  the  affection.  Its  margin 
is  at  first  entirely  distinct,  but  sometimes,  usually  after  the  lapse  of  a  few  hours 
or  days,  rarely  later  (Graefe),  the  retinal  tissue  begins  to  become  cloudy  near  the 
papilla  as  well  as  in  the  region  of  the  macula  lutea.  The  opacity  is  very  dense, 
grayish  or  bluisli-white,  tolerably  homogeneous,  or  slightly  cloudy  with  diffuse 
edges,  exceptionally  finely  dotted  (Graefe),  and  later  in  the  disease  sometimes 
interlaced  with  vessels.  It  usually  extends  from  both  the  above-named  starting- 
|  points  in  all  directions,  but  may  also  be  limited  to  the  region  of  ramification  of 
a  single  main  branch,  in  case  the  latter  alone  was  empty  of  blood,  and  may  be 
developed  at  any  portion  whatever  of  the  fundus  (Just,  Blessig). 

I  The  fundus  itself  appears  in  its  normal  coloring  where  it  is  not  covered  like  a 
veil  by  the  opaque  retina.  In  the  region  of  the  macula  1  ^  1  n  becomes 

darker,  as  a  rule,  though  not  always  (Schneller,  Quaglino  rs  like  a  deep 


blood-red*spot  of  varying  size  and  form,  in  which  extravasation^^  blood  may  often 
he  demonstrated  with  certainty.  Hemorrhagic  extravasati&jg-are  by  no  means  un¬ 


common,  and  are  occasionally  found  in  the  most  varion^spots,  particularly  in  the 
region  of  the  papilla.  They  sometimes  do  not  am>eVc*dmtil  very  long  after  the 
commencement  of  the  affection.  > 


situation  corresponds  to  the  region  of  ] 

Sometimes  the  attenuated  arteries 
Very  rarely  a  normal  caliber  (Fc&o, 
j  fluently  regain  their  former  degi'e^of  fullness.  *] 


The  power  of  vision  is  almost  alwa; 
cases,  however,  the  amaurosis  remains  ; 


s  ourse  of  time,  but  attain  only 

5,_  v.  The  veins,  on  the  contrary, 

•of  fullness.  The  opacity  of  the  retina  usually 
time  or  becomes  somewhat  loosened,  and  then 


a;  royed  from  the  first.  In  some 

pears  as  a  limitation,  which  in 
an  empty  main  branch. 


disappears  completely  within 
aPpears  under  the  fori 
'he  macula  lutea  also 


disappears  completely  within  aj^'t  time  or 


aPpears  under  the  fori  “  uiely  punctate  cloud, 
'he  macula  lutea  also  i  gradually  pale,  and 


“  ulely  punctate  cloud.  The  red  spot  in  the  region  of 


i  gradually  pale,  and  finally  entirely  unrecognizable. 


^he  power  of  vision,  lib^ever,  is  only  reel 


Re  power  of  vision,  li^ 
I  ^es  (Schneller) ; 
h°ou  recedes  <he^tfst  s 


**»  ( Schneller ) ;  ^L^bataporary  improvement  is  the 
a°ou  recedes  tliewst  signs  of  the  ever-succeeding 


^ever,  is  only  reestablished  in  the  most  rare  exceptional 
iporary  improvement  is  the  most  which  is  observed,  which 
signs  of  the  ever-succeeding  gray  atrophy  appear. 
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The  explanation  of  these  symptoms  has  been  sought  sometimes  in  an  embolus, 
sometimes  in  an  over-balance  of  the  contractility  of  the  vessels  over  the  intra- vascular 
blood-pressure,  and  sometimes  in  a  compression  of  the  central  artery  in  consequence 
of  a  retrobulbar  neuritis. 


deuce 


If  we  consider  all  the  cases  of  so-called  embolus  of  the  central  retinal  artery  which  have 
been  published,  we  find  that  the  hypothesis  of  an  obliteration  of  the  central  artery  by  an  embolus 
can  really  be  maintained  only  in  a  single  case,  in  which  an  embolus  is  said  to  have  been  actually 
found  (Schvieigge? ).  If,  however,  we  study  the  drawings  of  the  case,  we  cannot  for  a  moment 
doubt  the  insufficiency  of  the  observation,  for  it  is  perfectly  impossible  that  an  embolus,  after 
existing  for  a  year  and  a  half,  should  appear  like  a  clay  pellet  in  a  pea-shooter.  After  such  a 
lapse  of  time,  an  embolus  must  have  been  completely  destroyed  in  the  shrinking  masses  of  ex¬ 
udation,  and  thus  it  would  be  impossible  to  distinguish  it  from  inflammatory  thrombosis.  In 
the  remaining  cases  all  direct  signs  of  an  embolus  were  absent ;  this  was  diagnosticated  solely 
from  the  combination  of  circumstances,  and  its  seat  laid  in  the  retrobulbar  portion  of  the  central 
artery.  If,  however,  we  recollect  the  intimate  connection  between  the  arterial  branches  of  the 
retina  and  the  nutrient  vessels  of  the  optic  papilla,  it  becomes  perfectly  incomprehensible  how 
an  obstruction  of  the  main  trunk  alone  should  lower  the  arterial  supply  to  the  retina  per¬ 
manently  to  the  smallest  amount,  particularly  as  under  other  conditions,  e.  g. ,  in  glaucoma, 
after  division  of  the  optic  nerve  close  to  the  globe,  etc.,  the  development  of  a  collateral  circu¬ 
lation  succeeds  without  difficulty.  By  the  displacement  of  an  embolus  in  the  ophthalmic 
artery  (Stepan),  however,  the  difficulty  of  a  correct  explanation  is  increased,  and  it  is  entirely 
overlooked  that  during  the  whole  course  of  these  cases  not  a  single  symptom  points  to  a 
transient  deficiency  of  blood  in  the  choroid  and  adjuvant  tissues  of  the  globe.  Besides  all  this, 
the  arteria  ophthalmica  is  given  off  from  the  carotid  at  almost  a  right  angle,  and  this  is  ex¬ 
tremely  unfavorable  for  the  conduction  of  an  embolus  into  the  very  narrow  central  artery 
(Knapp).  Finally,  the  chief  objection  is,  that  in  a  very  pronounced  case  of  so-called  embolism, 
the  embolus  has  been  searched  for  by  trustworthy  hands  and  has  not  been  found,  a  sure  proof 
that  all  the  above  symptoms  may  also  be  developed  without  obstruction  of  the  central  artery 
(Iwanoff). 

In  favor  of  the  dependence  of  retinal  ischaemia  upon  diminution  of  the  lateral  pressure  in  the 
arteries,  it  has  been  asserted  that  the  condition  appeared  with  an  extremely  weak  scarcely  per¬ 
ceptible  action  of  the  heart  and  pulse ;  that  in  one  case  an  extreme  degression  of  the  general  nutri¬ 
tion  and  extreme  anaemia  after  typhus  fever  seemed  to  furnish  the^SMse  (Iledaus) ;  finally,  that  a 
greater  filling  of  the  retinal  arteries,  and  consequently  a  comi&Jhble  increase  in  the  power  of 
vision,  has  been  obtained  by  iridectomy  (Alf.  Graefe),  or^Md&ted  paracentesis  of  the  cornea 
(Secondi),  relatively  by  improvement  of  the  nutrition,  wffKh,  in  one  case,  ended  in  permanent 
cure.  It  has  been  assumed  that  the  central  arteryUfea been  compressed  by  the  intra-ocular 
pressure,  when  its  contents  flow  on  under  slight  tfSMifcc  pressure,  and  that  the  supply  of  the 
blood  might  sink  below  the  amount  necessary/foKffi^e  functional  activity  of  the  retina  (Alf. 
Graefe).  In  so  far,  however,  as  the  intr^ocHJdr  pressure  is  determined  in  amount  by  the 
pressure  of  the  blood,  this  hypothesis  coniwS'Jicts  itself. 

As  regards  finally  the  compression  of  the  central  artery  by  retrobulbar  neuritic  exudations 
(Graefe),  not  only  are  all  objective  of  this  wanting,  but  several  symptoms  are  moreover 

markedly  opposed  to  this  view,  are :  the  sudden  blindness  with  previously  normal 

power  of  vision,  the  absence  o^J^)toms  of  congestion,  and  particularly  the  non-development 
of  the  collateral  circulation/hytepite  of  the  presence  of  anatomical  conditions  for  an  injection  j 
of  the  retina]  vessels  fro^Tt ^’"choroidal  circulation.  How  else  could  the  empty  condition  of  a 
single  main  branch  be  expWned  ? 


Looking  at  ^Ndiis  testimony,  we  necessarily  arrive  at  the  conviction  that  wel 
have  here  4*^0Swith  spasms  of  the  vessels  ( Zehender ),  which  sometimes  extend  to  J 
all  the  of  the  central  retinal  artery,  even  including  their  corresponding  J 

veins,  ^dmetimes  are  confined  to  several  arterial  trunks,  or  even  to  portions  of  them,  J 
and^ehcftr  the  collateral  injection  impossible  by  reason  of  the  active  contraction  of  j 
tl^jvalls  of  the  vessels.  The  sudden  blindness,  moreover,  and  the  frequent  prec< 
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dence  of  temporary  attacks,  agree  well  with  the  spastic  character  of  the  affection 
(j SehneUer ,  Knapp,  Mauthner ),  as  well  as  the  observation  of  a  case  in  which  the 
ischaemic  amaurosis  repeatedly  recurred  during  a  long  time  under  the  form  of  tran¬ 
sitory  attacks,  and  could  even  be  produced  at  will  by  the  action  of  cold  ( Secondi ). 
Moreover,  the  circular,  unflattened  form  of  the  narrowed  vessels,  the  thread  like  form 
of  the  column  of  blood  contained  in  them,  the  generally  almost  imperceptible  pas¬ 
sage  of  the  full  parts  of  the  vessels  into  the  empty,  and  the  attenuation  sometimes  of 
central,  sometimes  of  peripherical,  sometimes  of  intervening  portions  of  the  arteries 
and  veins  can  be  made  to  correspond  solely  to  spasmodic  conditions  of  the  muscu¬ 
lar  walls.  In  like  manner  the  unchangeableness  of  the  caliber  under  an  external 
pressure  exerted  upon  the  globe,  and  the  impossibility  of  exciting  pulsations  by 
le  means  (Knapp),  can  not  be  satisfactorily  connected  with  any  other  conceivable 
disturbance  of  circulation.  The  defective  filling  of  the  veins,  so  far  as  it  does  not 
depend  upon  spasmodic  conditions,  results  naturally  from  the  insufficient  blood 
supply,  and  the  interruption  as  well  as  the  oscillatory  motion  of  the  column  of  blood 
contained  in  the  veins  can  be  very  easily  explained  by  the  weakness  of  the  cardiac 
I  pressure  acting  from  the  arteries  through  the  capillaries.  The  dark-red  spot  in  •  the 
region  of  the  macula  lutea,  and  the  not  unfrequent  subretinal  hemorrhagic  extrava¬ 
sations,  as  well  as  the  detachment  of  the  choroid  observed  in  one  case  (Liebreich), 
may  be  laid  to  the  account  of  a  great  distention  of  the  choroidal  vessels,  which  is 
evidently  of  a  compensatory  character.  The  veil-like  opacity  in  the  region  of  the 
papilla  and  retina,  which  always  yields  sooner  or  later  to  the  symptoms  of  gray 
atrophy,  may,  moreover,  be  referred  as  well  to  fatty  degeneration  and  sclerosis  of 
i  elements,  as  to  inflammatory  exudations,  until  exact  observations  upon  the 
layer  have  decided  the  question. 


e  must  not  object  to  these  explanations,  that  the  arterial  current  must  be  discontinuous 
I  in  a  pressure  acting  upon  the  globe  from  without  inward,  in  order  to  cause  darkening  of  bhe 
visual  field,  and  that  in  the  stage  of  asphyxia  of  cholera,  with  a  diminished  blood  supply,  the 
I  vision  of  the  patient  does  not  essentially  suffer ;  for  it  is  evident  that  the  spasm,  which  fre- 
I  fluently  appears  simultaneously  in  the  arteries  and  veins,  prevails  to  no  l^s^ct^ree  in  the 
|  capillaries,  and  must  naturally  limit  the  function  of  the  retina  much  more  is  the  case  in 
the  above-mentioned  conditions,  where  the  capillary  net-work  suffers  ljJP^Mn  distention,  as 
the  normal  coloring  of  the  fundus  in  respect  of  the  choroid  irrefutaJbjS^epresents.  Besides 
I  this,  spastic  contractions  have  also  in  fact  been  observed  under  circumstances,  during 
I  epileptic  attacks,  where  they  have  with  reason  been  connect^^^rtn  the  accompanying  dis- 
|  t'irbances  of  vision  {Jackson),  and  once  in  glaucoma,  where  tfe  presented  the  appearance 
a  pearl-necklace  ( Liebreich ),  and  thus  repeated  a  condition  which  is  found  in  the  intestinal 
ssels  in  cases  of  poisoning  by  calabar  bean  {Bauer).  Q' 

0.  The  affection  of  the  optic  nerve  causin^finaurosis  is  very  often  the  result  of 
I  ^rtain  localized  processes  in  the  cerebr  * 

b  Basilar  meningitis  is  very  promii^jSin  this  respect ;  it  may  be  either  primary 
|or  secondary.  When  appearing  in  ^n^icute  form  the  disease  can  not  be  mistaken. 

In  the  chronic  insidious  casp^however,  there  are  sometimes  no  decided  symp- 
)ms-  Febrile  attacks  may  ooe^fe;  permanent,  often  excruciating  headache,  which 
I  ■%  be  increased  by  tappin^vte  side  of  the  head ;  fullness  in  the  head,  tottering, 
I  Sequent  vomiting,  etc.,^|xWi  will  be  diagnostic  aids. 

I  Occasionally  thesev  symptoms  are  very  obscure,  or  are  only  seen  at  inter- 
I A  so  that  thcN/r§^tion  may  be  easily  overlooked ;  but  there  is  generally 
I indication,  Aanrxhe  fact  that,  corresponding  to  the  great  tendency  to  exten- 

l  ^ 
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sion  of  surface  which  characterizes  this  form  of  meningitis,  a  number  of  cerebral 
nerves  are  generally  affected,  and  symptoms  of  paralysis,  as  well  as  those  of 
irritation,  are  apt  to  occur.  This  is  not  so  much  the  case  in  other  intracranial  mor¬ 
bid  conditions. 

Paresis  of  some  muscles,  with  morbid  contractions  of  others,  are  very  often 
observed.  ( Qraefe ,)  The  amaurosis  itself  is  apt  to  be  accompanied  by  evidences  of 
hyperaesthesia  of  the  optic  nerve,  photopsia,  chromopsia,  &c.  A  more  important 
circumstance  is,  that  the  proliferation  of  tissue  always  passes  from  the  arachnoid 
and  pia  mater  into  the  cortical  substance  of  the  brain,  and  goes  to  a  considerable 
depth,  e.  g.  in  the  optic  thalamus.  (L.  Meyer,)  The  affection  of  the  optic  nerve, 
under  such  circumstances,  appears  during  the  course  of  the  meningitis.  In  acute 
forms  of  the  latter,  the  impairment  of  vision  often  shows  itself  shortly  after  the 
appearance  of  the  principal  disease,  and  goes  on  rapidly  to  blindness.  In  chronic 
meningitis,  on  the  contrary,  the  optic  nerve  frequently  remains  unaffected  for  a  long 
time,  or  the  impairment  varies  in  the  beginning,  becoming  worse  and  then  better, 
or  disappearing  entirely  for  a  time,  until  it  is  at  last  completely  seated,  and  goes  on 
slowly  or  rapidly.  In  the  first  case,  the  affection  of  the  optic  nerve  ha3  almost 
always  the  character  of  an  inflammation,  and  the  ophthalmoscope  shows  it  to  be  a 
descending  neuro-retinitis.  In  other  cases  there  is  gray  atrophy  of  the  nerve ;  at 
least,  it  appears  like  this,  as  seen  with  the  ophthalmoscope. 

Exceptionally,  amaurosis  and  decided  marks  of  atrophy  of  the  optic  nerve  do 
not  occur  until  a  long  time  after  the  complete  disappearance  of  the  meningitis.  It 
seems,  then,  as  if  the  cause  were  not  so  much  an  immediate  continuation  of  the  in¬ 
flammation  from  the  membranes  of  the  brain  to  the  envelopes  of  the  nerve-fibers, 
but  rather  a  contraction  of  the  intracranial  portions  of  the  nerve,  and  of  the  accom¬ 
panying  nutrient  vessels,  through  shrinkage  and  obliteration  of  the  portions  of  the 
membranes  which  have  been  inflamed.  The  post-mortem  examination  has  often 
shown  actual  tying  together  of  the  affected  nervous  cords,  by  cicatritial  tissues. 


It  is  evident  that  all  the  causes  of  meningitis,  whatever  they  maw%X  must  be  reckoned  among 
the  remote  causes  of  amaurosis.  Thus,  tuberculosis,  scrofula,  rh  TO  .tinn,  pyaemia,  typhus  fever, 
puerperal  fever,  the  exanthemata,  injuries  ( Pagemtecher ),  on  a<Sfint  of  their  frequency,  deserve 
mention  as  such  causes.  We  have  already  spoken  of  theJ^at  swelling  of  the  optic  nerve  in 
inflammatory  cedematous  conditions  of  the  membi’anes  of/fh^brain,  such  as  exceptionally  occur  ir 
Bright’s  disease.  Finally,  facial  erysipelas  maybe  mentim^a  as  a  cause  of  amaurosis,  it  frequently 
being  accompanied  by  meningitis.  More  frequeatly^  how  ever,  erysipelas  seems  to  act  on  the 
optic  nerve  from  the  orbital  tissue,  and  thus^  leV^g/to  amaurosis,  whose  origin  is  either  a  true 
neuritis,  or  simple  atrophy  and  may  be  qften  a  temporary  affection,  of  not  very  decided 

character  ( Fronmuller ).  Q 

2.  In  some  ca«es  periostitis  ^jl^ie  base  of  the  skull,  with  its  coincident  con¬ 
ditions  and  results,  is  the  c^^^Mntracranial  affections  of  the  optic  nerve.  If  it 
appears  acutely,  there  is  gangly  pain  in  the  head,  in  the  beginning.  This  is  usually 
described  as  violent  infchflfacter ;  it  continues  for  some  time,  but  then  recedes  and 
only  appears  again  at  mtervals.  A  slight  tap  on  the  temporal  region,  especially  if 
one  side  be  toucJa^P^nmediately  after  the  other,  causes  pain,  and  this  seems  to 
radiate  from^  <*v^rtain  part  of  the  base  of  the  brain.  The  impairment  of  vidon 
begins  verjXapy,  and  generally  advances  rapidly  to  a  certain  hight.  Not  unfre- 
quently,  beginning,  diffuse  cerebral  symptoms  are  also  observed,  and,  beside3, 

paralv^ior  spasmodic  contraction  of  some  of  the  muscles  supplied  by  cerebnd 
no^yesv  Especially  in  acute  periostitis,  the  inflammatory  irritation  extends  far 
hd  the  borders  of  the  chief  seat  of  inflammation,  and  involves  parts  lying  some 
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distance  off.  But  if  the  severity  of  the  first  attach;  be  over-subdued,  the  seat  of  the 
disease  narrows,  and  in  the  remaining  morbid  conditions  a  circumscribed  affection 
of  the  base  of  the  brain  is  observed. 

The  amaurosis  is,  then,  in  accordance  with  the  situation  of  the  latter-named 
affection,  a  hemiopia  of  the  same  side  in  both  eyes  ( Graefe ),  or  it  may  be  a  total 
blindness  of  one  or  both  eyes. 

But  where,  on  the  contrary,  the  periostitis  is  chronic  in  its  course,  from  the 
beginning,  even  the  characteristic  pain  may  be  absent,  or  only  appear  at  intervals 
with  slight  severity,  and  not  remain  for  a  long  time.  Tapping  on  the  head  may  also 
cause  no  pain.  The  diagnosis  is  then  generally  very  difficult.  The  very  vague  and 
diffused  cerebral  symptoms,  as  well  as  the  limitation  of  the  affection  to  nerves  which 
pass  over  a  certain  part  of  the  base  of  the  cranium,  may  also  occur  in  tumors  of  the 
base  of  the  brain. 

Moreover,  these  symptoms  are  often  obliterated  by  the  existence  of  a  secondary 
meningitis,  extending  over  a  large  space.  The  affection  of  the  optic  nerve  is  doubt¬ 
less,  in  the  majority  of  cases,  to  be  explained  by  immediate  transplantation  of  the 
proliferation  of  tissue  upon  the  neurilemma.  In  acute  periostitis  it  is  generally  a 
true  neuritis.  In  chronic  periostitis  it  is  frequently  gray  atrophy;  yet  it  is  some¬ 
times  to  be  referred  to  pressure  upon  the  nerves  and  their  nutrient  vessels.  The 
most  favorable  opportunity  is  afforded  for  this,  if  the  morbid  collection  extends  to 
|  tbe  optic  foramen,  narrowing  its  caliber  by  the  development  of  a  tumor ;  yet  even 
compression  is  not  always  the  immediate  cause,  but  often  there  is  a  transition  of  the 
proliferative  process  upon  the  interstitial  tissue  of  the  optic  nerve.  {Horner,  Roster ). 

These  conditions,  and  the  immediate  connection  of  the  bones  of  the  face  with  those  of  the 
base  of  the  skull,  furnish  the  key  for  the  fact,  that  amaurosis  sometimes  results  from  traumatic 
periostitis  of  the  orbit  {Horner),  from  ozoena  {Jungkeri),  from  abscesses  of  the  antrum,  with  sub¬ 
sequent  caries  of  the  orbit,  as  is  often  caused  by  diseased  teeth.  ( Salter ,  Buzer. )  In  other 
respects,  the  etiology  of  basilar  periostitis  is  the  same  as  that  of  periorbitis. 

3.  Tumors  of  the  base  of  the  brain  play  a  very  prominent  and  exceedingly  varia¬ 
ble  part,  in  the  origin  of  intracranial  affection  of  the  optic  nerve,  ^occasionally 
happens  that  the  nerve  itself  is  involved  in  the  morbid  growth,  beitad\pe*forated,  as 
it  were,  by  the  tumor,  and  loses  its  conducting  power  through  thf^tetruction  of  the 
nervous  elements,  which  takes  place  for  some  distance.  Tfc^Wipheral  portion 
then  generally  becomes  atrophied;  exceptionally,  how^Mpthe  symptoms  of  a 
manifest  inflammation  are  seen  with  the  ophthalmoscfljjQ)  much  more  frequently 
the  tumor  affects  the  nerve  in  a  purely  mechanical  wd^^nrrounding  a  portion  of  it, 
W pressing  it  together;  or  it  crowds  it  to  one  sid^^nd  thus  causes  a  considerable 
distension;  or  presses  it  against  the  bones  beneSti?,  or  finally  compresses  it  within 
|  the  optic  foramen.  The  reaction  of  the  nei  d&o  these  influences  is  almost  always 
ln  the  form  of  gray  atrophy,  which  is  corajiw^ed  with  more  or  less  rapidity  upon 
the  globe.  But  it  is  not  necessary  that^^^e  should  be  immediate  contact  between 
the  tumor  and  the  intracranial  port  rmQr  the  optic  nerve.  The  brain  itself  is  often 
the  agent  in  transferring  the  morbVsLprocess ;  since,  in  consequence  of  the  increase 
I  the  contents  of  the  cerebrl^Jpand  of  the  intravascular  pressure,  it  presses  with 
I  ^creased  power  on  the  bom^jDstratum,  and  thus  cuts  off  or  flattens  out  the  optic 
I  Dei*ve  in  some  portions^vC^ 

I  Exceptionally,  the  wntar  presses  the  cavernous  sinus  together,  or  grows  into  it. 
I  Thu:,  venous  congestions  are  caused  in  the  veins  belonging  to  the  ophthalmic  artery, 
^hesi  ^cate  th^s^lyes  by  preference  in  the  optic  papilla,  and  the  anatomical 
8tr°cturv  at  th^Kpart  increases  the  resistance  to  the  vascular  current. 
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Yet  basilar  tumors  are  most  frequently  injurious  to  the  optic  nerve  and  retina, 
by  the  irritation  which  they  set  up  in  their  vicinity.  Of  course  these  are,  in  many 
cases,  confined  to  the  adjacent  parts ;  but  they  often  first  attack  the  arachnoid  and 
pia-mater,  and  thus  reach  more  remote  nervous  tracts  as  meningitis,  or  the  com¬ 
pressed  cerebral  portions  are  affected  with  inflammation,  softening,  gray  atrophy, 
with  or  without  cerebral  hemorrhage.  (K.  Fischer ,  H.  Jackson .)  If,  then,  the  optic 
nerve  falls  within  any  of  these  parts,  where  this  reaction  occurs,  it  is  soon  involved 
in  the  process  in  the  form  of  gray  atrophy  or  manifest  neuritis.  If  the  morbid  pro¬ 
cess  be  once  excited,  it  soon  continues  in  a  centrifugal  direction,  so  that  it  may  he 
observed  with  the  ophthalmoscope.  Yet  the  ophthalmoscopic  symptoms  do  not 
always  correspond  to  the  intracranial  morbid  processes.  An  actual  inflammation  of 
the  deep  portions  of  the  nerve  is  not  unfrequently  seen  on  the  optic  papilla  as  gray 
atrophy.  Occasionally  the  character  of  the  objective  symptoms  varies,  the  evidences 
of  a  descending  neuro-retinitis  give  place  to  those  of  atrophy,  or  the  latter  begins 
the  process,  and  in  the  course  of  the  disease,  its  symptoms  are  concealed  by  those  of 
a  decided  inflammation.  It  is  certainly  entirely  incorrect  to  believe  that  the  appear¬ 
ance  of  gray  atrophy  in  the  optic  papilla  renders  the  subsequent  occurrence  of  a  true 
neuro-retinitis  impossible,  but  it  is  a  somewhat  rare  occurrence. 


From  all  this,  it  is  seen,  that  an  exact  consonance  between  the  anatomical  situation  of  the  dis¬ 
turbances  of  function  and  of  a  basilar  tumor  does  not  necessarily  exist,  or  does  not  even  frequently 
occur.  Sometimes,  however,  we  have  an  opportunity,  from  a  temporal  hemiopia  and  the  coexistent 
symptoms,  to  conclude  that  the  tumor  is  in  the  median  line  of  the  base  of  the  brain,  close  in 
front  of,  or  behind,  the  chiasma  ( D .  E.  Muller ,  Sdmisch),  or  we  may  refer  a  hemiopia  of  the  same  side 
on  each  eye,  to  a  laterally  situated  inflammation,  or  a  total  blindness  of  both  eyes,  to  compression 
of  the  whole  chiasma.  As  a  rule,  however,  the  symptoms  become  very  much  involved  by  the 
results  of  the  disease.  The  diagnosis  is  more  difficult,  because  the  surface  of  the  tumor  often 


enlarges,  and  grows  irregularly  in  various  directions,  or  other  inflammatory  centers  may  spring 
from  the  original  ones.  In  young  persons,  they  may  make  room  by  pressure  on  the  bones,  and  even 
when  they  reach  a  large  size,  do  not  necessarily  cause  correspondingly  great  impairment  of  func¬ 
tion  ;  for  pressure,  distension,  and  tearing  of  a  nerve  or  its  ganglion,  if  done  gradually,  is  often 
borne  wonderfully  well.  (Lebert,  Duchek.)  AA 

Very  recently  a  case  has  been  recorded,  where  a  large  glio^^teoma  grew  through  the  optic 
commissure  and  the  adjacent  parts  of  both;,  trunks  and  rootsu^fc^jfe  nerve,  so  that  the  bundles  of 
nerve-fibers  could  not  be  recognized,  and  there  had  not  b^\^ symptom  during  life  of  the  exist¬ 
ence  of  an  intracranial  affection.  ( Graefe .)  A  tuim/SNien  it  really  appears,  furnishes  no  i 
characteristic  symptoms  which  allow  us  to  distinguis^wlrom  other  intracranial  affections.  The 
chief  symptom  is  pain,  which  extends  generalkfw^the  whole  head,  often  increasing  paroxvs- 
mally.  The  pain  is  seldom  localized,  nor  dres  %j»diate  from  any  definite  spot  on  tapping  the 
side  of  the  head.  There  is,  besides,  vveakne^qf  certain  muscles  that  readily  increases  to  actual 
paralysis.  These  are  symptoms  which  areV&eerved  in  the  most  diverse  intracranial  affections  in 
the  most  varied  combination.  (Lebert,  ifmhek.) 

We  need  not  say  here  that  tum^Jtof  every  variety  may  come  into  consideration  in  cases  of 
amaurosis.  Sarcomata,  and  caj  amors  of  the  base  of  the  brain,  have  been  shown  to  be  the  j 

proximate  or  remote  causes affection.  (Lebert,  Ladame ,  Turck ,  D.  E.  Muller,  Samisc^ 


Oruveilhier,  K.  Fischer,  H( 
the  sella  turcica,  and  in 


ta,  Graefe,  Blessig,  Foster.)  In  rare  cases,  the  cause  was  exostosis  o  1 
ase,  a  pointed  excrescence,  which  perforated  the  optic  commissure. 
(Beer.)  In  an otherca©* there  were  tuberculous  masses,  which  surrounded  and  pressed  upon  the  1 
commissure  [Turcl^Bfort)  ;  in  another,  aneurism  of  the  carotid  (Stilling,  Giraudet ),  or  of  one 
of  the  principayR^Tacranial  branches  ( Spurgin ),  which  pressed  upon  one  root  or  the  other  o  j 
the  commiSfrhroC  In  two  cases  gummy  tumors  were  found,  one  in  the  sella  turcica,  from  w  o 
it  extendetfSpo  the  optic  foramen.  In  the  other  case,  there  was  a  layer,  several  lines  thic ,  j 
which  fitted  up  the  greater  part  of  the  middle  cerebral  fossa,  and  affected  the  conducting  Power  | 
"  ^jecerebral  nerves  there  ( Graefe,  Arcoleo). 
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4.  Finally,  actnal  disease  of  the  brain,  in  different  forms,  shonld  be  named  as 
a  cause  of  amaurosis,  encephalitis,  especially  abscesses,  softening,  tubercles,  gummy 
tumors,  and  tumors  of  any  kind,  hydatids,  cerebral  hemorrhage,  &c.  Their  relation 
to  amaurosis  is  much  more  complicated  than  that  of  the  basilar  tumors.  Very  often 
the  key  is  wanting  with  which  to  explain  the  symptoms  observed  during  life,  from 
the  post-inortem  appearance,  since  morbid  changes,  which  are  seemingly  identical, 
cause  similar  symptoms  in  different  cases,  and  the  same,  or  different  symptoms, 
seem  to  originate  from  diverse  conditions. 

One  of  the  chief  reasons  for  the  uncertainty  in  diagnosis  still  prevailing,  doubtless,  lies  in  the 
want  of  a  sufficient  amount  of  pathological  investigation.  With  few  exceptions,  observers  have 
confined  themselves  to  an  investigation  of  the  site  and  extent  of  the  disease,  with  the  morbid 
changes  to  be  observed  with  the  naked  eye  or  magnifying  glass,  without  regarding  the  finer  topog¬ 
raphy  of  the  central  nerve-tracts,  and  without  testing  the  condition  in  which  the  original  nucleus 
of  the  disease  was,  as  well  as  the  nerves  traversing  it.  But  it  is  certain  that  such  morbid  centers 
often  inclose  nervous  elements,  which  are  uninjured.  Yet  we  see  similar  occurrences  every  day 
in  the  retina  and  optic  papilla,  because  here  all  the  morbid  changes  seen  with  the  naked  eye  are 
not  in  an  exact  proportion  to  the  impairments  of  function.  Again,  minute  anatomical  changes 
in  the  cerebral  portions  of  the  nerve  easily  escape  notice,  since  they  do  not  change  its  appearance 
very  much.  It  may,  therefore,  very  easily  occur  that  affections  of  certain  parts  of  the  brain, 
which  involve  original  nuclei,  or  connecting  cords  of  one  or  more  nerve-trunks,  are  at  one  time 
accompanied  by  impairments  of  function  in  one  or  another  portion.  On  the  other  hand,  impair¬ 
ments  of  function  may  arise  during  life,  which  can  not  afterwards  be  explained  from  the  whole 
appearance  and  extent  of  the  morbid  collection.  Besides  this,  the  anatomical  distribution  of  the 
extremities  of  the  cerebral  ends  of  the  nerves  is  still  very  imperfectly  known.  We  may  easily 
imagine  that,  in  quite  a  number  of  cases,  nerves  are  affected,  whose  originating  nuclei  and  con¬ 
necting  filaments,  according  to  the  present  knowledge  of  their  anatomy,  are  situated  at  points  far 
removed  from  the  morbid  center. 

The  time  has  not  yet  come  when  we  may  reduce  the  situation  and  extent  of  a  cerebral  affection 
with  any  certainty  from  certain  symptoms ;  an  anatomical  basis  is  yet  to  be  made,  and  until  this  is 
done,  the  diagnostic  evidences  must  remain  very  deceptive  {Lancer eaux),  as  is  sufficiently  shown 
by  the  long  list  of  striking  cases  recently  presented.  (Zebert,  Lancereaux ,  Ladame,  Ducheh.) 

It  is  plain  that  morbid  processes  in  any  part  of  the  brain  from  wlii^h  it  is  known 
that  the  optic  nerve  derives  a  certain  number  of  elements,  or  whijrtfisyraversed  by 
any  cerebral  or  spinal  bundles,  may  be  much  more  frequentlv0juirect  cause  of 
amaurosis,  than  others  which  are  some  distance  from  the  port^psupplying  the  optic 
nerve.  The  elements  of  the  nerve  may  be  primarily  involved  in  the  process,  or 
become  so  in  the  reaction.  They  may  also  be  exciteffyb  a  proliferative  process 
mechanically,  by  pressure,  tension,  or  tearing,  or  theifnutraion  may  be  affected  under 
the  reflex  action,  exercised  by  the  diseased  centeii  npon  the  nerves  of  the  adjacent 
vascular  branches.  But  if  gray  atrophy  or  actua\Dmammation  appears  in  one  of  the 
original  nuclei  or  cerebral  nerve-bundles  oh  M  optic  nerve,  the  affection,  as  expe¬ 
rience  teaches  us,  is  very  readily  exten<WkJjong  the  fibers,  in  a  centrifugal  direc¬ 
tion.  It  also  attacks  the  adjacent  par^jgmi  appears  extended  over  the  whole  thick¬ 
ness  of  the  nerve.  Since  it  gene  «■©  presses  toward  the  periphery,  it  is  usually 
observed  with  the  ophthalmoscoj^/and  the  optic  papilla  shows  simple  atrophy  or 
neuro-retinitis.  But  if  the  ral  point  of  disease  is  on  one  side,  the  changes  of 
tissue  proceeding  from  it  ^njtbubtedly  affect  only  one  root  in  the  beginning,  and 
therefore  the  impairm^htfGSvision  must  be  confined  to  the  same  half  of  one  or  both 
retinas.  As  a  rule,  ft^wer,  the  morbid  process  extends  in  a  shorter  or  longer  time 
0yer  the  region  o£Vhe  other  optic-nerve  stria,  because,  in  addition  to  the  oppor¬ 
tunities  subseqffc@ly  to  be  spoken  of,  the  optic  commissure  affords  an  exceedingly 
^vorable  poitfkfor  the  transferrence  of  the  disease. 
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In  accordance  with  the  distribution  of  the  cerebral  portions  of  the  optic  nerve, 
and  experience  ( Lebert ,  Duchek ,  Ladame ,  Lancer eaux),  affections  of  the  corpora 
quadrigemina ,  aDd  those  of  the  optic  thalamus,  are  almost  always  combined  with 
amaurosis.  The  same  is  true  of  tumors  of  the  pituitary  gland.  Yet  in  the  latter 
case  there  is  scarcely  any  direct  advance  of  the  proliferative  process  upon  the  cere¬ 
bral  portion  of  the  optic  nerve,  hut  almost  always  a  compression  of  the  optic  com¬ 
missure  and  of  the  adjacent  parts  of  the  trunk  of  the  nerve.  Pathological  processes 
in  the  lobes  of  the  cerebrum  and  cerebellum  lead  to  changes  in  the  optic  nerve  and 
retina,  in  a  relatively  slight  percentage  of  cases;  and  where  they  occur,  mechanical 
conditions,  such  as  increased  cerebral  pressure,  or  displacement  of  the  optic  thalamus 
and  corpora  quadrigemina,  are  the  cause.  Finally,  affections  of  the  spinal  cord  are 
not  unfrequently  combined  with  amaurosis.  The  centers  of  the  optic  nerve  lying  in 
the  posterior  cord  are  involved,  when  progressive  atrophy  is  met  with  in  that 
situation. 


It  is  clear  that  imperfect  development  of  large  portions  of  the  brain,  where  points  of  origin  of 
the  optic  nerve  are  found,  or  degeneration  as  a  result  of  fetal  diseases,  may  cause  congenital 
amaurosis.  Cases  have  been  recorded  where  vision,  hearing,  and  the  sense  of  smell,  were  absent 
from  birth.  ( Sichel .) 

In  one  case  of  amaurosis  the  corpora  quadrigemina  were  found  completely  destroyed  by  pro¬ 
liferation  of  connective  tissue,  which  extended  into  the  pons  rarolii  and  contained  numerous 
masses  of  tubercle.  (W.  Wagner.)  In  another  case  there  was  neuro-retinitis  descendens,  with  a 
large  apoplectic  clot  of  the  left  middle  lobe,  with  small  blood  extravasations  in  the  corpora  qua- 
drigemina  (H.  Jackson).  In  a  third  case  a  tubercle  pressed  from  the  left  large  cerebral  lobe  into 
the  substance  of  the  corpora  quadrigemina.  {Mohr.)  The  latter  have  been  severaL  times  found 
pressed  upon  by  tumors  of  the  hemispheres,  and  at  the  same  time  atrophied  {Jobert  de  Lamballe, 
Herrison),  or  softened  (. Bainbridge ),  or  partially  destroyed,  the  optic  thalamus  being  at  the  same 
time  displaced  and  flattened.  (A.  Weber .)  Amaurosis  is  very  rarely  absent  in  partial  tuberculous 
degeneration  of  the  region  in  question.  {Henoch,  Steffen.) 

In  so  far  as  a  center  lies  in  the  corpora  quadrigemina,  which  conducts  the  reflex  action  of  the 
optic  nerve  upon  the  papillary  branches  of  the  oculomoiorius  (Flour ens,  Budge),  it  is  probable 
that  in  this  variety  of  amblyopia  the  reaction  of  the  pupil  to  ligbhA  more  or  less  completely 
annulled.  i 

The  optic  thalamus  was  entirely  degenerated  into  a  vascula^pstance,  in  the  case  of  one 
amaurotic  person  (J.  Hunter).  In  another  case,  descendmgQfceuro-retinitis,  had  been  excited 
by  a  sarcoma,  which  involved  the  whole  of  the  left  part  of  tfraShalamus,  and  which  had  very  much 
flattened  the  cerebral  convolutions,  the  pons,  and  thejra^cranial  portions  of  the  optic  nerve 
(Leyden).  In  one  case  amaurosis  was  found  to*4^cpused  by  an  apoplectic  cicatricial  mass, 
which  almost  completely  replaced  the  right  thalamnj,  while  on  the  left  side  there  was  a  recent 
extravasation  of  blood  ( Quaglino ).  SofteningXf  both  thalami,  with  hemorrhage,  has  also  been 
observed  as  a  cause  of  amaurosis  (DufourjQpn  the  other  hand,  cases  are  known  where,  in 
spite  of  quite  extensive  destruction  of  a  thataimus,  amaurosis  did  not  occur  (Ladame).  It  is  espe¬ 
cially  worthy  of  mention,  that  in  a  crtliSrc  great  flattening  of  the  right  optic  thalamus,  and 
where  several  apoplectic  points  exi^a'in.  the  left  thalamus,  and  in  the  corpora  quadrigemina, 
there  was  no  amaurosis  (H.  Fiscfe jn^Tn  connection  with  this  case,  the  remark  may  be  ventured, 
that  disease  of  the  corpora^ri^^  generally  exists  without  amaurosis,  when  it  does  not  involve 
the  adjacent  thalamus  (Dutycfi).  On  the  contrary,  they  are  generally  connected  with  a  devia¬ 
tion  of  the  line  of  visjourjif  both  eyes  in  the  direction  opposite  to  the  seat  of  the  deposit,  and 
when  this  deviation  marked,  are  sometimes  also  accompanied  by  a  distinct  rotation  of 

the  head  towards ^AeJ&on-paralyzed  side,  a  symptom  which  is  distinguished  as  the  beginning 
of  the  frequei^^O^tory  movements  occurring  in  diseases  of  the  corpora  striata  ( Manz ,  Prevost). 

Tumors  pituitary  gland  and  their  immediate  vicinity,  as  a  rule,  cause  amaurosis,  by 

pushing  th4opfic  commissure  upward  and  impairing  its  nutrition  ( Lebert ,  Duchek ,  Ladame, 
course  the  impairment  of  vision  in  this  case  is  always  binocular,  or  soon  becomes 
so,  iMieM!umor  has  arisen  exclusively  on  one  side  (Michel,  Ladame,  Hjort),  when  heraiopia.  on 
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the  same  side  of  the  two  retinas,  or  even  monolateral  partial  amblyopia,  may  occur.  Sometimes 
such  growths  press  upon  the  superjacent  parts  of  the  brain,  push  the  optic  thalamus  and  cor¬ 
pora  quadrigemina  to  one  side,  and  thus  lead  to  morbid  changes  in  the  principal  optic  centers 
(Eabershon,  Hoffmann). 

It  may  also  occur,  that  both  trunks  of  the  optic  nerve,  shortly  after  their  emergence  from 
the  chiasm,  are  actually  ligated  by  the  arteries  of  the  corpus  callosum ,  since  the  tumor  presses 
upward  against  the  arteries  (Tiirck). 

The  amaurosis  caused  by  tumors  of  the  region  in  question  is  only  temporary  [Beck]  ;  in  some 
rare  instances  it  disappeared  suddenly,  probably  because  there  was  a  change  in  the  position  of  the 
tumor.  (Michel.)  It  may  have  broken  through  below,  and  thus  relieved  the  chiasm  ;  at  any  rate, 
such  perforations  are  not  very  rare.  In  small  tumors  of  the  pituitary  gland,  there  may  be  no 
amaurosis.  ( Dahl,  Ladame.) 

Very  large  morbid  centers  often  exist  in  the  lobes  of  the  cerebrum  while  the  vision  is  perfect. 
(. Lebert ,  Lancereaux,  Duchek ,  Ladame .)  Yet  amaurosis  often  occurs,  which  can  not  be  subsequently 
referred  to  any  coincident  conditions  or  results,  but  must  be  considered  as  in  immediate  connec¬ 
tion  with  the  primary  diseased  part.  The  amaurosis  must  be  referred  to  organic  changes  in  the 
points  of  origin  or  connecting  cords.  The  upper  and  outer  vicinity  of  the  optic  thalamus  seem 
especially  important  in  this  respect,  because  many  cerebral  fibers  of  the  optic  nerve  pass  through 
it.  ( Tiirck .) 

Yet  amaurosis  is  not  uncommon,  whether  the  seat  of  disease  be  in  the  anterior,  middle,  or 
posterior  lobe  of  the  cerebrum,  in  its  cortical  (Ladame)  or  medullary  layer.  Where  the  morbid 
center  is  on  one  side,  it  generally  affects  only  the  parts  supplied  from  one  root.  Where  it  appears 
on  both  sides  in  the  beginning,  or  even  in  opposite  halves  ( Lancereaux ),  there  is  scarcely  any 
immediate  connection,  but  a  number  of  diseased  centers.  Meningitis,  pressure  on  the  brain,  &c., 
may  be  also  considered  the  proximate  causes.  Such  a  course  is  particularly  observed  in  the  case 
of  large  cerebral  clots.  The  amaurosis  appears  bilateral  in  the  beginning,  but,  with  the  absorp¬ 
tion  and  shrinkage  of  the  coagulum,  is  finally  lost  in  symmetrical  hemiopia,  or  interruptions  and 
partial  limitations  of  both  visual  fields.  (Graefe.)  When  the  hemorrhage  recurs,  or  the  reaction 
increases,  the  impairment  of  vision  varies  in  degree  and  extent.  In  softenings  of  the  brain 
(TurcJc,  Graefe),  tubercles  (Ladame),  tumors  ( Graefe ,  Duchek ,  Ladame ,  Weickert ),  this  occurs 
more  rarely.  We  may  almost  believe  that  small,  circumscribed  morbid  centers,  are  the  sources  of 
the  central  interruptions  of  the  visual  field  so  often  observed ;  particularly  the  disturbances  of 
circulation  confined  to  very  narrow  limits,  inflammation  and  gray  atrophy.  (Graefe.)  Yet  nothing 
positive  is  known  on  this  subject. 

Diseases  of  the  cerebellum  ( Duchek ,  Ladame ,  Benedikt)  are  very  often  accompanied  by  am¬ 
aurosis.  It  is  generally  binocular.  In  one  case  of  monocular  amaurosisX^e  Opposite  root 
was  affected,  and  it  was  accompanied  by  neuro-retinitis  (Demme).  There©jgenerally  enlarge¬ 
ment  of  the  pupil,  less  often  deviation  of  one  or  both  eyes  ( Shearer ,  Ollivier ,  Duchek). 

In  some  cases  the  disease  was  caused  by  morbid  growths  which  we/g>p  one  lobe  (Demme,  A. 
Weber,  Blcssig ,  Leber),  or  pressed  upon  it  (Beronius).  In  anotlp^^he  disease  originated  in  a 


'c£),  large  deposits  of  tuber- 
uTformed.  It  is  believed  that 


cyst  pressed  into  both  lobes  (H.  Jackson).  Cysts  in  one  lol 
de  (Collin),  cysts  in  both  hemispheres  (A.  Weber),  have  alsV  _ 
the  loss  of  vision  under  such  circumstances  is  occasionejjJW  the  participation  of  the  corpora 
quadrigemina ,  and  by  the  influence  which  the  irritation  of  certain  parts  of  the  cerebellum 
exerts  upon  the  nutrition  of  the  optic-nerve  centeT&LDuchek.)  Pressure  is  certainly  not  the 
cause.  We  may  just  as  little  suspect  nuclei  of  fOtoptic  nerve  originating  in  the  cerebellum, 
for  in  disease  of  this  part  there  is  often  no  vision  (Duchek,  Ladame,  Moster).  Cases  are 

known  where  one  or  both  lobes  were  compL^^y  atrophied  ( Lallement ,  Fiedler),  or  were  absent 
from  birth  ( Combette ,  Solly),  without  losl  of  vision.  Cases  of  tumors  of  the  cerebellum  are 
usually  characterized  by  headache,  paVt^larly  in  the  back  of  the  head,  and  disturbances  of 
co-ordinated  movements,  expresaec^sually  in  the  form  of  convulsions  and  by  difficulty  in  walk- 
tog  and  standing.  ConvergenV-satfmt  also  is  often  a  common  symptom.  On  the  contrary' 
Cental  aberration  and  distp^psAefes  of  the  sensibility  are  usually  absent  (Ladame). 

In  some  cases,  amaur^^^is  been  observed  in  disease  of  the  pons  varolii  (Coindet,  Boyer, 
Bright,  Rosenthal),  andS^lie  medulla  oblongata  (Ladame,  Biermer,  Bright),  The  amaurosis 
Wa<s  then  almost  alw^A;  in  both  eyes,  either  in  the  beginning  or  soon  after.  The  center  of  the 
disease  may  be  eiWehi^  the  substance  of  the  parts,  or  press  upon  it  from  without.  In  affections 
°f  the  pons,  caramon  of  the  pupil  is  frequently  seen.  In  an  affection  of  one  side,  this  con- 
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traction  is  generally  monolateral,  and  on  the  opposite  side  of  the  body.  ( Duchek .)  It  appears  aa 
if  the  cause  of  this  loss  of  vision  must  be  sought  for  in  the  passage  through  of  those  nerve-fila¬ 
ments  which  connect  the  optical  centers  of  the  brain  and  spinal  cord  to  each  other. 

Diseases  of  the  spinal  cord,  particularly  tabes  dorsalis ,  have  been  long  recognized  as  sources 
of  amaurosis— the  so-called  amaurosis  spinalis.  The  symptoms  of  spinal  disease  usually  precede 
such  a  loss  of  vision,  especially  paralysis  of  sensation,  to  which  muscular  paralysis  of  the  extrem¬ 
ities  is  generally  soon  added.  There  is  then  often  great  sensitiveness  to  any  kind  of  external 
irritation,  especially  pressure  in  the  region  of  the  upper  cervical  vertebrae.  Occasionally  the  loss 
of  vision  could  be  increased  by  pressing  or  pinching  the  adjacent  soft  parts ;  but  by  local  blood¬ 
letting  from  the  same  part,  a  marked  improvement  of  the  amblyopia  has  been  observed.  ( Turck .) 

On  post-mortem  examination,  progressive  atrophy  of  the  posterior  layer  of  the  spinal  cord  has 
been  found.  This  could  be  traced  upward  into  the  optic  thalamus,  and  generally  advances  very 
soon  to  the  roots,  the  optic  commissure,  and  to  the  two  trunks  of  the  optic  nerve.  {Romberg.) 
In  regard  to  the  pathogenesis  of  amaurosis,  it  is  very  important  that  the  anatomical  changes 
in  the  region  of  the  optic  nerve  should  agree  entirely  with  those  that  are  found  in  the  portions 
of  the  spinal  cord  affected  by  Tabes  [Leber).  It  is  then  seen  by  the  ophthalmoscope  as  gray 
atrophy  of  the  nerve.  In  the  later  stages  of  the  disease  the  pupil  is  frequently  very  small 
( Arlt ),  yet  this  symptom  is  not  always  present. 

Cerebral  disease,  like  tumors  of  the  base  of  the  brain,  often  does  not  directly 
cause  amaurosis,  but  does  so  by  first  exciting  meningitis.  This  spreads  rapidly,  and 
extends  to  the  intracranial  portions  of  the  optic  nerve,  or  even  carries  the  inflam¬ 
matory  irritation  over  to  the  optic  centers. 

Yery  recently  cases  have  again  been  reported,  where  ccenurus-liJce  hydatids  occurring  in  the 
brain  have  led  to  descending  neuro-retinitis,  and  others,  where  there  was  softening  of  the  brain, 
or  tumors,  which  have  had  the  same  result.  ( Graefe ,  Koster.) 


Much  more  frequently,  however,  diseases  of  the  encephalon  lead  to  amaurosis 
through  increasing  cerebral  pressure,  and  through  the  disturbances  of  nutrition  thus 
occasioned.  The  increase  in  the  cerebral  pressure,  in  many  cases,  results  directly 
from  the  increase  in  quantity  of  the  cranial  contents,  and  thte  increase  in  the  intra¬ 
vascular  pressure.  The  effect  of  this  mechanical  cause «ds^yemain  a  local  one,  so 
that  only  the  adjacent  parts  suffer;  chiefly  those  whicli©p  not  yield  sufficiently  oil 
account  of  the  contiguity  of  the  bony  wall.  (TforqK^More  frequently,  however, 
it  is  more  general.  All  the  cerebral  con  volution^  ^pf^ar  obliterated ;  a  great  number 
of  nerves  extending  over  the  base  of  the  braijrye  flattened  and  atrophied,  particu¬ 
larly  the  optic  nerves.  {Tarek,  Koster .)  0|\ 

In  other  cases,  increase  of  the  cerl^ralpressure  is  caused  by  hydrocephalus. 
This  disease  accompanies  the  most  dit^^snt  cerebral  diseases,  in  whatever  part  of 
the  brain  they  may  have  occurred,  may  also  appear  primarily,  and  be  the  real 
cause  of  amaurosis,  or,  to  speakCiWe  exactly,  produce  atrophy  of  the  intracranial 
portions  of  the  optic  nerve,  ^^^fcnanical  contraction.  It  is  to  be  considered  that 
the  inner  surfaces  of  the  t^^Jmami  are  pressed  away  from  each  other  by  collections 
of  fluid  of  any  great  an\ouJd  in  the  ventricles.  The  larger  crus  cerebri  is  thus  made 
more  divergent,  and^^he  optic  nerve,  lying  on  its  lower  surface,  may  be  stretched 
At  another  time,  frfcroptic  commissure  is  flattened  by  pressure  from  the  floor  of  the 
third  ventricle,  a  vesicular  protrusion  of  the  tuber  cinereum.  At  the  same 

time,  the  ujjM^wall  of  the  sphenoid  cavity  and  the  sella  turcia  are  enlarged.  Tinallyj 
a  further  saufce  lies  in  the  constriction  of  the  two  optic  nerves  by  the  posterior  com- 
muni^afeM^  arteries  which  run  under  them.  This  constriction  sometimes  causes 
deeps^trlmsverse  fissures,  or  even  complete  divisions  of  the  nervous  tissue  {Turck.) 
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Results. — These  naturally  depend  on  the  nature,  situation,  and  extent  of  the 
original  disease.  If  this  be  incurable,  or  if  it  be  progressive,  and  intracranial  por¬ 
tions  of  the  opio  nerve  and  retina  are  completely  destroyed  by  the  disease,  we  can 
not  expect  that  vision  will  be  restored,  but  there  will  be  a  further  loss.  But  the 
matter  is  quite  different  when  the  amaurosis  is  only  in  an  intermediate  relation  to 
the  original  seat  of  the  disease — when  it  is  caused  by  an  increased  cerebral  pressure, 
b 7  proliferations  of  tissue,  or  disturbances  in  circulation.  These  latter  may  originate 
in  the  reflex  action  from  the  original  seat  of  disease  upon  the  vasomotor  nerves  of 
the  adjacent  parts.  In  other  words,  the  prospect  of  relief  to  the  loss  of  vision  is 
better  when  the  lesion  of  the  optic  nerve  and  retina  are  secondary  conditions,  that  is, 
are  capable  of  recession,  or  which  are  only  temporary.  It  is  not  uncommon  to  see 
a  partial  or  entire  clearing-up  of  the  darkened  portions  of  the  visual  field.  It  is  even 
observed,  although  rarely,  in  tumors  of  the  base  of  the  brain,  and  of  the  cerebral 
structure.  It  is  quite  frequent  in  cerebral  hemorrhage.  Such  an  amaurosis,  in  the 
beginuiug,  generally  extends  over  the  whole  tract  of  one  or  both  of  the  roots  of  the 
optic  nerve.  With  the  absorption  and  shrinkage  of  the  clot,  it  generally  diminishes, 
and  is  gradually  limited  to  the  half  of  one  or  both  retinas  or  less,  or  may  even 
wholly  disappear.  Such  a  favorable  result  is,  of  course,  better  prognosticated  when 
there  is  a  probability  that  the  primary  disease  will  be  recovered  from,  e.  g.  when  it 
is  a  pure  inflammation,  which  was  either  directly  excited  by  injury,  or  by  morbid 
conditions  of  a  more  general  character,  disturbances  of  circulation,  &c. 

If  such  a  result  be  attained,  the  optic  nerve  and  retina  must  not  have  suffered 
very  much.  It  is  presupposed  that  they  have  not  been  involved  in  a  morbid  pro¬ 
cess,  which,  when  once  excited,  readily  progresses  of  itself,  without  any  further 
impulse  from  the  primary  disease. 

If  the  whole  pathological  process,  in  all  its  parts,  could  be  estimated  with  cer¬ 
tainty  from  the  symptoms,  we  should  be  able  to  give  a  prognosis  in  each  case  with 
the  same  degree  of  probability  as  in  other  diseases.  But  the  hidden  nature  of  intra¬ 
cranial  diseases,  and  the  doubtfulness  of  their  symptoms,  place  great  difficulties  in 
the  way  of  even  an  approximate  diagnosis.  It  is  generally  almost  inmossible  to  do 
any  thing  more  than  surmise  the  connection  existing  between  the  jntfplj-usis  and  the 
original  seat  of  disease.  We  must  then  confine  ourselves  to  aipppinion  as  to  the 
condition  of  the  optic  nerve  and  retina,  from  the  presenca-QCabsence  of  certain 
symptoms,  in  order  to  give  a  rational  judgment  as  to  th^y^ture  of  the  patient’s 
vision,  the  loss  of  which  is  the  most  painful  symptom.  /  y 

The  appearance  of  the  optic  papilla  is,  therefore/orafe^  greatest  importance.  If 
gray  atrophy  is  seen  here,  our  hopes  are  very  sliifhtNnThis  disease  has  a  great  pro¬ 
gressive  tendency.  In  case  it  proceeds  from  d^jrty-lying  parts,  it  very  frequently 
attacks  the  roots  of  the  other  nerve,  so  thtfp^we  have  to  fear  that  both  eyes  may 
become  blind,  when  only  one  is  as  yet  a^^ed.  Yet  we  should  not  forget  that  a 
pure  atrophy  is  not  necessarily  propa^&jj^f;  it  may,  under  favorable  circumstances, 
cease  to  progress  at  any  moment, fmd  be  permanently  limited.  Therefore,  we 
can  only  make  a  correct  prognofcki  these  cases,  by  repeated  examinations  of  the 
eye  with  the  ophthalmoscopy.^- 

Besides,  the  loss  of  visioaNymot  always  in  proportion  to  the  objective  marks  of 
atrophy.  Exceptionally^^vspite  of  very  great  discoloration  of  the  optic  papilla,  the 
eye  has  quite  satisfgMraJf  ' vision.  In  case  it  was  very  amblyopic,  a  portion  of  the 
eight  may  be  restored^  even  preserved,  without  change  in  the  appearance  as  seen 
with  the  ophthalmoscope.  (Ed.  Jaeger.) 
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We  should  also  guard  ourselves  against  the  misinterpretation  of  ophthalmoscopic  symptoms. 
Every  marked  partial  bleaching  of  the  optic  papilla  does  not  indicate  atrophy.  In  a  normal 
condition  the  periphery  may  appear  of  a  bright,  white,  tendinous  color.  The  distinction  between 
such  a  physiological  whiteness  and  actual  atrophy  is  not  unfrequently  very  difficult.  It  is  only 
possible  in  long  observation  of  the  case,  that  is,  by  the  final  proof  of  the  enlargement  of  the 
discolored  portion.  Yet  there  is  frequently  an  indication  in  the  fact  that  the  atrophic  degene¬ 
ration  begins  at  the porus  opticus ,  clasps  this,  as  it  were,  and  then  extends  to  the  temporal  border 
of  the  papilla  in  the  form  of  a  pointed  arch  or  gusset  ( zwickel ),  and  gradually  increases  in 
breadth. 

Neuro-retinitis  is  on  the  whole  very  serious,  yet  there  is  a  far  larger  space  for  a 
favorable  prognosis  than  in  the  gray  atrophy,  which  insidiously  advances  with  no 
very  marked  symptoms,  unless  it  is  a  very  productive  inflammation,  or  has  existed 
for  a  long  time,  and  the  characteristic  tendinous  brilliancy  and  bright  color  of  the 
degenerated  tissue  is  seen  beneath  the  turbid  optic  papilla. 

We  may  have  the  most  hope,  other  conditions  being  favorable,  as  long  as  there 
are  no  organic  changes  in  the  papilla. 

Some  valuable  prognostic  aids  result  from  the  manner  in  which  the  functions  of 
the  eye  have  been  performed,  and  the  way  in  which  the  loss  of  vision  has  occurred. 

( Graefe .)  We  can  not  say  that  complete  blindness  occurring  suddenly  or  very 
quickly  in  one  or  both  eyes,  by  any  means  involves  the  worst  prognosis,  for  such  a 
loss  of  sight  is  not  unfrequently  completely  or  partly  restored.  It  is  a  very  bad 
symptom,  however,  when  the  appearance  of  gray  atrophy  is  seen  at  the  same  time 
with  the  neuro-retinitis  in  both  eyes,  although  even  this  does  not  cut  off  all  hope 
of  a  partial  clearing-up  of  the  visual  field.  We  have  the  least  reason  to  hope  for 
such  a  temporary  or  permanent  improvement  of  the  condition  in  a  case  of  complete 
amaurosis,  which  has  been  very  gradually  developed  with  the  symptoms  of  pro¬ 
gressive  pure  atrophy  of  the  optic  nerve. 

Amblyopia  also,  with  a  proportionate  loss  of  the  relative  acuteness  of  vision,  in 
any  of  the  zones  of  the  visual  field,  allows  us  to  give,  on  the  whole,  a  favorable  prog¬ 
nosis.  Even  when  there  are  also  concentric  limitations  in  the  field,  it  does  not 
necessarily  involve  immediate  danger.  Yet  the  concentim^Ximitations  make  the 
affection  more  serious,  although  they  sometimes  depend  iurable  conditions,  e.g. 
simple  anaesthesia,  and  are  often  a  premonition  of  prog^^ive  atrophy,  particularly 
when  the  cause  is  still  acting;  for  example,  habi^mr  intemperance.  (Graefe.) 
Atrophy  is  always  to  be  expected  when  there  isjn^^i’regular  lateral  limitation  of 
the  visual  field.  ify 

Interruptions  and  lateral  limitations  of  t^e^ishal  field  are  very  unfavorable,  not 
because  they  always  cause  us  to  look  fora^urther  loss  of  vision,  but  because  they 
have  a  slight  tendency  to  retrocession,  \llre,  as  a  rule,  but  of  course  not  without 
exceptions,  sharply-bounded  defectsJ0fiie  field  cause  us  to  fear  a  further  enlarge¬ 
ment  much  less  than  limitations  i^^lly-defined  borders ;  but  on  the  contrary  they 
clear  up  wholly  or  in  part  in^ijpch  less  proportion  of  cases. 

The  former  seem  to  de^e^^more  frequently  on  small,  circumscribed,  and  perma¬ 
nent  morbid  collections,1 apoplectic  destruction  of  tissue,  while  the  latter  more 
frequently  have  their  djjgin  in  diffusive  processes,  which  are  then  temporary  and 
curable ;  for  instan/§v(bcal  pressure,  inflammatory  proliferation  of  tissue,  and  disturb¬ 
ances  in  circulations  The  nervous  elements  may  actively  participate  from  the  begin¬ 
ning,  and  tim^^xclude  all  hope  of  a  return  to  the  normal  condition.  Cerebral 
softening  a  lad  gray  atrophy  of  the  optic  nerve  are  examples  of  the  latter-named 
proces^SV) 
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Central  and  eccentric  interruptions,  when  they  occur  in  a  visual  field  which  is  in  other  respects 
normal,  are  not  apt  to  depend  on  progressive  atrophy.  We  may  exclude  the  idea  of  the  latter, 
when  the  interruptions  have  been  of  the  same  extent  for  a  long  time.  It  is  all  the  same,  then, 
whether  they  exist  in  one  eye  or  both ;  even  a  partial  paleness  of  the  optic  papilla  does  not  alter  the 
case.  But  we  generally  have  a  progressive  atrophy  when  they  are  combined  with  marked  lessen¬ 
ing  of  the  relative  acuteness  of  vision  in  the  remaining  portions  of  the  visual  field,  especially 
when  the  loss  of  vision  decreases  very  irregularly  in  different  directions  toward  the  periphery. 

There  are  other  dangers  to  the  patient  affected  with  amaurosis.  The  discussion 
of  these  dangers  belongs  to  another  field  of  investigation.  Here  we  can  only  say  that 
atrophy  of  the  optic  nerve,  no  matter  how  it  originated,  generally  takes  a  centrifugal 
direction.  Occasionally  it  goes  backward  toward  nerve-centres  that  are  not  near  each 
other,  and  thus  the  functions  of  nerves  are  impaired,  which  do  not  stand  in  any 
close  relation  to  the  primary  seat  of  disease.  The  occasional  appearance  of  mental 
diseases,  in  the  later  stages  of  progressive  amaurosis,  is  thus  explained,  particularly 
paralytic  weakness  of  intellect,  or  tabes  dorsalis.  Such  conditions,  however,  gener¬ 
ally  occur  first,  and  amaurosis  results  from  a  common  cause  with  them. 

Treatment. — We  must,  of  course,  attempt  to  reach  the  cause,  and  the  treatment 
will  vary  in  accordance  with  this.  It  is  not  appropriate  for  us  to  speak  more  mi¬ 
nutely  on  this  point.  This  belongs  to  the  therapeutics  of  the  various  diseases  which 
may  cause  amaurosis.  Ophthalmology  only  has  to  participate  so  far  as  neuritis  or 
atrophy  of  the  optic  nerve  come  into  consideration.  The  treatment  for  neuritis  had 
already  been  given  in  the  appropriate  section.  The  surgeon  finds  himself  in  an  ex^ 
tremely  unpleasant  position  in  treating  pure  atrophy.  The  disease  obstinately  resists 
all  direct  treatment.  It  is  often  increased  rather  than  diminished  by  vigorous  attacks 
upon  the  nutrition,  by  mercurials,  local  blood-letting,  &c.  We  therefore  do  well,  in 
those  cases  where  the  atrophy  seems  to  appear  independently  of  any  local  fundamen¬ 
tal  disease,  or  if  this  has  been  subdued  or  deprived  of  its  injurious  influence  upon  the 
ev®,  to  confine  ourselves  to  taking  good  care  to  keep  all  injurious  influences  away 
from  the  eyes,  and  to  rendering  the  state  of  the  nutrition  as  favorableAs  possible. 
The  patient  should  avoid  all  straining  of  the  visual  apparatus  by  readidjjJjjmting,  sew- 
frg?  &c.  He  should  be  kept  from  all  strong  light  or  contrasts  off  A.  By  way  of 
experiment,  he  may  remain,  when  the  disease  first  begins,  for  sftaral  days  in  a  dark 
r°om,  or  subsequently,  having  his  eyes  bandaged,  in  shady  pl*c©for  some  time.  The 
uiode  of  life  should  be  strictly  regulated ;  all  excessive  usaaMT^oWic  stimulants  should 
^  given  up,  and  the  amount  of  tobacco-smoking  sliQlp  De  very  little.  The  diet 
8l|ould  be  simple.  The  patient  should  take  mucffV^t  not  tiresome,  exercise  in  the 
°pen  air,  cool  baths,  &c.  All  mental  excitement^ to  be  avoided.  If  there  is  any 
.congestion,  or  if  its  existence  is  probable,  thoj^t  will  be  carefully  considered,  and, 
ln  case  of  necessity,  methodical  local  blooiUfc^ng,  by  means  of  natural  or  artificial 
I  leches,  should  be  practised.  A  system^^ourse  of  mildly-laxative  mineral  waters 
%  do  good,  certainly  no  harm.  Setj  uch  have  unfortunately  again  been  recently 
advised  ( Graefe ),  can  be  entirely  d^j^nsed  with,  and  unnecessary  trouble  may  thus 
o avoided.  Where  we  have  an^jeason  to  suspect  imperfect  action  of  the  skin  as 
I  aying  any  thing  to  do  with  ^Vffection  of  the  optic  nerve,  Turkish  baths  may  be 
I  ta^en-  Where  these  cam^QMlIe  had,  warm  Zittman’s  decoction  may  be  used  every 
I  ^i’ning5  or  perspirati^^duced  by  wrapping  the  patient  in  blankets.  ( Graefe.) 

I  7°  patient’s  cfcnimion  is  depressed,  an  invigorating  treatment  is  imperatively 
I  Seated.  On  tl^nvFfyle,  we  can  not  be  too  careful  not  to  do  too  much.  The  surgeon 
|raT  bear  it,  b&dhb  patient  will  certainly  not. 


234 


AUTHORITIES. 


In  that  form  of  optic  nerve  trouble  which  is  caused  or  at  least  furthered  by  excessive  use  of 
alcohol  and  tobacco,  an  indispensable  requisite  for  a  possible  cure  is  the  total  abstinence  from 
these  substances,  together  with  most  rigid  care  of  the  eyes,  and  when  this  is  impossible,  at  any 
rate  the  greatest  restrictions  in  their  use.  The  greatest  stress  is  to  be  laid  upon  the  regulation 
of  the  mode  of  life,  and  hence  it  is  often  considered  advantageous  to  withdraw  the  patient 
from  his  home  surroundings,  and  treat  him  for  a  time  in  the  hospital.  When  the  patients  are 
excitable,  absolute  rest  in  bed  is  to  be  recommended,  as  well  as  digitalis  when  the  pulse  is 
frequent,  and  morphine  for  sleeplessness,  which  is  frequently  present  in  patients  accustomed  to 
spirits  after  abstinence  has  been  advised.  When  sleep  returns  it  is  to  be  regarded  as  a  favor¬ 
able  prognostic  sign,  even  when  there  appears  no  change  in  the  disturbance  of  vision.  More¬ 
over,  in  order  to  induce  perspiration  the  patient  should  be  enveloped  every  morning  in  wet 
cloths  and  warm  coverings,  and  plenty  of  hot  drinks  should  be  administered,  particularly  in  ataxic 
drinkers  with  weak  pulse  and  great  disturbance  of  nutrition.  When  the  feet  do  not  perspire,  they 
should  be  enveloped  in  wet  cloths  or  stockings  and  thus  forced  to  perspire.  It  is  also  believed 
that  the  administration  of  senna  and  sarsaparilla  induce  a  favorable  action.  In  plethoric 
patients  a  local  blood-letting  with  Heurteloup’s  leech  should  be  performed  at  intervals  of  from 
four  to  six  days,  particularly  when  the  optic  papilla  shows  signs  of  hypersemia,  etc.  The 
results  of  this  mode  of  treatment  are  represented  as  being  on  the  whole  very  satisfactory 
( Erismann ). 

The  internal  use  of  nitrate  of  silver  should  be  mentioned  as  an  empirical  remedy,  in  spinal 
paralysis,  and  amaurosis  depending  upon  it.  Good  is  said  to  have  been  done  with  it  in  certain 
cases  (  Wunderlich,  Herschel).  The  same  is  said  of  hypodermic  injections  of  a  solution  of 
strychnine  in  the  supra-orbital  region  ( Seamann ,  Spath,  Talko,  Lacerda).  Yet  the  cause 
of  the  cases  in  question  is  not  at  all  clear.  It  is  well  to  expect  very  little  from  the  use  of 
these  remedies.  The  galvanic  current  might  be  tried  in  suitable  cases.  With  respect  to  the 
as  yet  very  few  successes  ( Benedikt ),  and  where  vasomotor  influences  seem  to  come  into  play, 
it  should  be  applied  particularly  to  the  cervical  sympathetic. 
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XIV.  2.  S.  280.—  Nagel,  kl.  Monatbl.  1869,  S.  151.— Chisholm,  Ophth.  Hosp.  Rep.  1869,  VL  S 
124.—  Serves  d'  TJzes ,  Remak,  nach  Graefe,  kl.  Monatbl.  1865,  S.  140. — Hirschmann,  kl. 
Monatbl.  1866,  S.  39,  40 .—Heymann,  ibid.  1864,  S.  127;  1868,  S.  415. — Alf.  Graefe,  ibid.  1867, 
S.  53,  57.—  Wittich,  A.  f.  O.  IX.  3.  S.  1,  6, 12,  22,  24,  33,  35,  37 .—Zehender,  ibid.  X.  1.  S.  152.— 
Tetzer ,  Wien.  med.  Jahrb.  1864,  5.  S.  155  u.  t— Leber,  A.  f.  O.  XIV.  2.  S.  210,  333,  356,  367; 

XV.  3.  S.  26,  30,  37,  39,  46,  51,  55,  60,  65,  71 ;  kl.  Monatbl.  1868,  S.  302,  312 .—Mauthner, 
Lehrb.  d.  Ophthscop.  S.  282,  283,  294,  397 .—Rudnew,  Virchow’s  Archiv.  48.  Bd.  S.  494,  498.— 
Benedikt,  A.  f.  O.  X.  2.  S.  185;  Electrotherapic,  S.  249,  251,  254.— D.  K  Muller ,  A.  f.  O, 
YIII.  1.  S.  160. — Loeivegren,  Virchow’s  Jahresber.  1868,  II.  S.  499. — Remak,  Deutsche  Klinik, 
1865,  S.  115.—  Zagorski,  kl.  Monatbl.  1867,  S.  322. — Alexander ,  ibid.  S.  88. — Hjort,  ibid.  S. 
166  —Testelin,  ibid.  S.  331.  —  Oglesby,  Lancet,  1868,  H.  S.  8;  Ophth.  Hosp.  Rep.  VI.  3.  S.  190. 

Amaurosis  Idiopathica  :  Himly,  Krankheiten  und  Missbildungen,  II.  S.  411. — Beer,  Lehre 
v.  d.  Aug. -Krankheiten,  II.  S.  443. — Graefe,  A.  f.  O.  IV.  2.  S.  266;  kl.  Monatbl.  1865,  S.  260. 
— Mooren ,  Ophth.  Beobacht.  S.  309. — Mackenzie,  Traits  des  mal.  d.  yeux.  Trad.  p.  Warlomont 
et  Testelin,  II.  Paris,  1857,  S.  811,  814. — Law,  Stevenson,  ibid.  S.  813. — Andreae,  Zeitschr. 
f.  Ophth.  I.  S.  409. — Beck ,  ibid.  V.  S.  447. — Stellwag,  Ophth.  II.  S.  696,  Kota  133. — Stefan, 
Hubsch,  Chassaignac,  kl.  Monatbl.  1865.  S.  167-170. 

A.  Congestiva:  Beer,  1.  c.  II.  S.  444,  563,  572. — Mackenzie ,  1.  c.  II.  S.  807,  824,  826,  827, 

m. -Hirnly,  1.  c.  II.  S.  412,  422.—  Arlt,  1.  c.  ILL  S.  152, 159,  173. — Graefe,  kl.  Monatbl.  1865, 
S.  193.—  Spengler,  Beval,  A.  f.  O.  I.  2.  S.  330,  332. — Zehender,  Seitz  Handb.  S.  632,  634. — 

A.  f.  O.  VI.  1.  S.  231. — L.  Kraus,  Allg.  Wien.  Med.  Zeitg.  1861,  S.  387 .—Schreder, 
ibid.  S.  76. — Laioson,  nach  Seitz  1.  c.  S.  632;  kl.  Monatbl.  1864,  S.  38. — Ringland,  u.  A.  Ann. 
(Toe.  XIX.  S.  123. — Stellwag,  Ophth.  II.  S.  694,  Kota  129,  130,  131.—  Seidel,  nach  Seitz  1.  c.  S. 
$A.—Sichel,  Gaz.  d.  Hopit.  1861,  Nro.  64.  Ullersperger,  kl.  Monatbl.  1867,  S.  183. — Zehender, 
ibid.  S.  233. — Testelin,  ibid.  S.  331. — Mooren,  Ophth.  Beob.  S.  310. — Erismann,  iiber  Amauro¬ 
sis  intoxicativa,  Diss.  Zurich,  1867,  S.  12,  47. 

A.  Ancemica:  Mackenzie,  1.  c.  II.  S.  840. — Himly,  Krankheiten  u.  Missbildungen,  etc.,  II. 
Berlin,  1843,  S.  426. — Cunier ,  Ann.  d’oe.  II.  S.  178. — Arlt,  Krankheiten  d.  Auges,  HI.  Prag. 
1856,  S.  175. — Rittmann ,  Aerztl.  Bericht.  Briinn,  1865,  S.  18. — Fikentscher,  A.  f.  O.  VIII.  1. 
S.  209,—Sellheim,  kl.  Monatbl.  1866,  S.  52. — Seegen,  Wien.  med.  Wochenschr.  1866,  Nro.  23. — 
Galezomki,  Congres  intern,  d’ Ophth.  Paris,  1863,  S.  110. — Nagel,  A.  f.  O.  VI.  1.  S.  231. — Buys, 
Tardieu,  nach  Duchek,  Wien.  med.  Jahrb.  1862,  4.  Jahresber.  S.  10. — Mooren,  Ophth.  Beob.  S. 
310.— Jacobs,  kl.  Monatbl.  1868,  S.  90.— Colsmann,  ibid.  1869,  S.  11.— Graefe,  A.  f.  O.  IV.  2.  S. 
230;  VH.  2.  S.  143;  XII.  2.  S.  US.— Hutchinson,  Ophth.  Hosp.  Rep.  VI.  S.  2^-Atf.  Jaeger, 
Staarund  Staar-Operationen,Wien,  1854,  S.  104. — Benedikt,  Electrotheraptc^i^475. 

A.  Intoxicativa :  Beer,  Lehre  v.  d.  Augenkrankheiten,  II.  Wien.  18lO»r445,  499. — Rau, 
A.  f.  0.  I.  2.  S.  205,  208 .—Stellwag,  Ophth.  n.  S.  674.—  Danjoy,  Ar^O^en.  de  Med.  1864,  3. 
S.  402,  407,  409,  415-419,  422. — Desmarres,  Lancer eaux,  Lecorchisd&mn,  ibid.  S.  417,  418. — 
Hivschler ,  Wien.  med.  Wochenschr.  1866,  S.  7,  8. — Himly,  1.  428. — Mackenzie,  1.  c. 

n.  S.  828,  830,  844.— Arlt,  1.  c.  III.  S.  174.— Graefe,  A.  f.  PHC©2-  &  396,  399;  kl.  Monatbl. 

i865,  S.  145,  151. — Sichel,  Melanges  Ophth.  Bruxelles,  1865^8^,10, 12, 16;  kl.  Monatbl.  1866, 
S.  46 .—Loureiro,  kl.  Monatbl.  1865,  S.  394. — IIutchinsowkQ phth.  Hosp.  Report,  1864, 1.  S.  33  ; 
Schmidt’s  Jahrb.  133.  Bd.  S.  114. — Richardson,  Tgon^jk.rm.  d’hygibne,  publ.  1867,  Janv.  S. 
217, 219.— Wordsworth,  kl.  Monatbl.  1863,  S.  364. — EM  lender,  Lehrb.  S.  635,  636. — Ragensteclier, 
kl  Beobachtgn.  1.  S.  57. — Rosenstein,  Virchowtt^Jrrchiv.  39,  Bd.  S.  1,  12,  13,  174. — Desbois, 
Tanquerel,  Bouillaud,  Traube,  ibid. — JhcA^o^yL^Monatbl.  1867,  S.  92. — Haase,  ibid.  S.  225. 
—Mooren,  Ophth.  Beob.  S.  276. — Thielescp^j±(ntreiro,  Congrbs  Ophth.  1868,  S.  168, 170. — Ed. 
*%e,\  Virchow’s  Jahresber,  1868,  H. Erismann,  uber  Amaurosis  intox. — Leber,  A.  f. 
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Typical  Pigment  Degeneration. 


Symptoms— This  very  peculiar  retinal  affection,  which  is  usually  described  as 
retinitis  pigmentosa,  or  “  spotted  retina,”  and  is  by  many  classed  with  cloudy  atrophy, 
is  objectively  characterized  by  the  appearance  of  numerous  groups  of  black  pigment, 
which  sometimes  form  irregularly  curved  lines,  sometimes  oval  or  elongated  spots 
with  jagged  edges  or  delicate  branched  processes  which,  by  their  shape,  remind 
us  of  bone-corpuscles.  These  are  chiefly  in  the  middle  zones  of  the  retina,  and  in 
the  anterior  layers,  i.  e.  those  which  are  toward  the  vitreous.  As  they  proba¬ 
bly  originate  from  disease  of  the  walls  of  the  vessels,  they  mostly  turn  their  long  axes 
to  a  point  at  the  back  of  the  fundus.  ( Chro .  litJi.,  M.)  The  retina  itself  and  the  optic 
papilla  usually  offer  the  appearance  of  pure  atrophy.  The  trunks  and  large  branches 
of  the  central  vessels  usually  have  bright  borders,  from  thickening  of  their  walls; 
they  are  often  remarkably  contracted,  even  quite  early,  and  are  occasionally  invisible, 
or  reduced  to  white  strings.  In  places  they  often  appear  covered  or  surrounded  by 
pigment,  with  pigment  striae  proceeding  from  them.  In  pure  cases  the  choroid 
appears  quite  normal,  or  has  the  wainscoted  appearance  peculiar  to  senescence ;  more 
rarely  we  find  larger  streaks  where  the  tapetum  is  entirely  destroyed  or  thrown 
together  in  heaps.  We  sometimes  meet  with  places  where,  besides  the  pigment 
epithelium,  the  choroid  is  also  atrophied,  so  that  spots  appear  which  resemble  those 
of  retinitis  disseminata,  and  like  these,  are  partially  surrounded  by  masses  of  pig¬ 
ment.  A  very  marked,  bright  punctate  appearance  of  the  choroidal  surface  also 
sometimes  appears  ( Schweigger ).  In  exceptional  cases  cloudy  opacities  have  been 
found  in  the  vitreous,  but  polar  cataract  is  often  seen  {Mooren).  * 

From  its  very  commencement,  the  disease  is  subjectively  characterized  by  the 
occurrence  of  night-blindness,  by  a  circular  limitation  of  the  visU^Jold,  passing 
very  gradually  but  very  regularly  from  the  periphery  toward  thdj^nter,  and  by  a 
relatively  slight  decrease  of  central  sharpness  of  vision. 

In  some  cases  a  zonular  interruption  of  the  field  of  vision,  pr^^eiteing  regularly  toward  the 
wnter,  with  proportionately  good  central  and  peripheral  visio/Jwp^bserved.  ( Graefe .) 

The  concentrive  diminution  of  the  field  of  vision  and  tbk  gbw^rally  slight  affection  of  central 
sharpness  clearly  distinguishes  the  disturbance  of  vision  dfShndent  on  typical  pigment  degener- 
at>on  from  those  amblyopias  originating  in  gray  or  cloyd^sirophy  of  the  retina  and  optic  nerve; 
^  in  these  the  limitation  is  usually  lateral  and  ven^2fcgular,  and  the  field  of  vision  is  finally 


reduced  to  a  horizontal  slit. 

The  concentric  limitation  of  the  field  of  visjhAia&cters  the  frequent  complication  of  this  disease 
'Vlth  polar  cataract  and  myopia  very  unfojnirate ;  for  in  polar  cataract  the  darkening  of  the 
center  of  the  retina  is  prejudical,  and  mi  myopia,  the  circumstance  that  the  absolute  enlarge- 
foent  of  the  field  of  vision  in  the  fixafioir,,0T  distant  objects,  is  rendered  useless  by  the  error  of 
fraction.  ♦.  Cj 

k  one  case,  instead  of  hem^rajmpia,  nyctalopia  was  observed  with  enlargement  of  the 
^sual  field  in  the  dark 

.  _  -In  a  s< 

hereditary  {A\ 
touch  more  f r< 


•f  cases,  typioal  pigment  degeneration  has  proved  to  be 
\  Mooren ,  Graefe ,  Picard ).  Statistics  show  that  it  occurs 
^ently  in  children  whose  parents  were  blood  relations,  than  other- 
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wise  (. Liebreich ).  As  it  moreover  very  frequently  occurs  with  impairment  of 
hearing,  deficiency  of  intellect,  microphthalmus,  stunted  growth  or  superabundance 
of  fingers,  etc.,  the  existence  of  a  congenital  predisposition  is  scarcely  doubtful 
in  the  majority  of  cases. 

Syphilis  has  also  been  considered  by  many  as  one  cause  of  the  disease  ( Galezowski ,  Mann- 
hardt).  Still  it  seems,  that  the  typical  pigment  degeneration  has  here  been  confounded 
with  the  opaque  atrophy  of  the  retina,  which  is  developed  after  exudative  neuro-retinitis 
and  sometimes  accompanied  by  extensive  formation  of  very  similar  masses  of  pigment.  It 
is  perhaps  also  the  fact  in  cases  in  which  the  typical  pigment  degeneration  is  said  to  have 
developed  itself  at  a  later  period  of  life.  In  fact  we  sometimes  have  the  opportunity  of 
observing  inflammations  of  the  retina  which  run  a  chronic  course.  These  at  .first  are  exactly 
like  the  diffuse  form,  but  gradually  lead  to  atrophy  of  the  retina,  and  then  in  the  course  of 
time  masses  of  the  characteristic  pigment,  constantly  increasing  in  number,  are  developed 
in  the  periphery  of  the  retina,  while  the  opacity  of  the  tissue  diminishes  more  and  more,  so 
that  the  ophthalmoscopic  appearances  are  finally  very  like  those  of  the  typical  pigment 
degeneration. 


Course  and  Results. — As  a  rare  coincidence  the  typical  pigment  degeneration 
occurs  in  connection  with  complete  amaurosis.  As  a  rule,  however,  the  peculiar 
condition  is  only  developed  later.  The  beginning  of  the  disease  always  dates 
from  the  earliest  childhood,  and  is  evinced  during  this  period  by  marked  impair¬ 
ment  of  vision  as  the  illumination  diminishes.  The  characteristic  disturbance 
of  vision  generally  appears  to  precede  considerably  the  formation  of  pigment, 
at  least  the  latter  is  often  absent  in  children  already  suffering  from  the  fiist,  and 
only  appears  towards  puberty.  On  the  whole  the  mass  of  newly-formed  pigment 
is  by  no  means  always  proportioned  to  the  development  of  the  subjective  appear¬ 
ances  or  to  the  age  of  the  individual  and  the  duration  of  the  disease.  The  pigmenta¬ 
tion  generally  begins  at  the  nasal  side  of  the  retina  near  the  equator  and  advances 
in  the  same  zone,  but  also  at  the  same  time  backwards  and  forwards  in  a  meri¬ 
dional  direction.  The  belt  is  thus  completed  more  and  toiore,  without,  however, 
necessarily  closing  at  the  temporal  side,  and  gains  in  b$tf0?^.  As  an  exceptional 
occurrence,  the  characteristic  masses  have  even  been  fipon  the  papilla  (Second!, 
Mooren).  As  the  pigmentation  advances  the  disttfN^fcnce  of  vision  also  increases, 
and  the  concentric  narrowing  generally  read^sNcoinplete  amaurosis,  before  the 
visible  changes  have  advanced  as  far  as  the  YSftfcfw  spot. 

The  course  is  usually  very  slow;  as  a^uJ^vhe  disease  does  not  cause  blindnens 
before  mature  age.  There  is  a  recordd^case  of  an  old  man  of  eighty-one  years, 
in  whom  the  disease  began  in  childh©!,  and  who  still  had  some  vision  in  one  eye 
(Secondi). 

As  a  rule,  the  disease  is  bkri^War,  and  progresses  quite  evenly  in  the  two  eyes, 
but  still,  so  that  in  one  ey«.  the5imitation  of  the  field  of  vision  and  the  decrease  of 
central  sharpness  is  alw^ij^yhmewhat  further  advanced  than  in  the  other  (Moonn)- 
The  typical  pigment\dA>'eneration  has,  however,  been  found  limited  to  one  eye  | 
(Pedraglia). 

Pathogen 

the  vitreqA^Ql  „  „  .  .  .  * 

layers,  lesiNJx  the  fiber  layer,  increasing  gradually  from  the  center  towards  the  peripherj  • 
hyperrik^ia  of  the  connective  tissue  framework  with  the  appearance  of  a  newly  formed  nw®1 
of  c^Qbcrive  tissue  upon  the  inner  surface  of  the  fiber  layer,  thickening  and  sclerosis  of  1 e 
of  the  vessels,  reticular  pigmentation  in  all  the  layers  of  the  retina,  following  tbe 


'he  anatomical  examination  of  a  case  showed  adhesion  of  the  retina  t 
•ophy  of  the  nerve  elements  of  the  retina,  more  complete  in  the  externa  | 
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vessels  especially ;  partial  destruction  of  the  choroidal  tapetum,  partial  loss  of  its  pigment, 
and  its  occasional  replacing  by  neoplastic  cells,  which,  lying  in  several  layers  one  upon  the 
other,  projected  into  the  tissue  of  the  retina  and  were  distinctly  connected  with  the  reticu- 
larly  arranged  masses  of  pigment  found  there.  Besides  this,  the  elastic  lamina  of  the  choroid 
appeared  much  thickened  and  thickly  strewn  upon  its  surface  with  coloid  glands,  which 
involved  the  posterior  layers  of  the  retina,  moreover  masses  of  exudation,  undergoing  fatty 
degeneration,  were  also  found  between  choroid  and  retina,  corresponding  to  the  bright  spots 
demonstrated  in  the  fundus  by  the  ophthalmoscope,  while  the  subjacent  portion  of  the 
choroid  was  filled  with  small  cells  of  an  inflammatory  origin  {Leber). 

Based  upon  this  result,  we  should  scarcely  doubt,  that  the  affection  is  of  inflammatory 
origin  and  nearly  allied  to  the  exudative  forms  of  retinitis,  which  is  also  corroborated  by 
the  actual  similarity  of  the  objective  symptoms  with  those  of  the  opaque  retinal  atrophy 
accompanied  by  extensive  development  of  pigment.  In  the  case  in  question  the  condition 
was,  however,  congenital,  and  was  accompanied  from  the  beginning  by  complete  amaurosis. 
It  is  a  question,  whether  it  should  be  classed  in  the  same  category  with  the  majority  of  the 
other  cases,  in  which  the  affection  was  developed  very  gradually,  was  marked  by  extremely 
characteristic  signs,  and  during  its  entire  course  never  showed  a  trace  of  inflammatory 
complications. 
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FIFTH  SECTION. 


IRITIS. 


Anatomy. — The  iris  is  a  diaphragm,  having  an  opening,  the  pupil,  which 
deviates  a  little  from  the  center,  and  is  contracted  and  enlarged  by  muscular  action. 
The  peripheral  or  ciliary  border  is  suspended  by  the  ligamentum  pectinatum  to  the 
peripheral  fibrous  network  of  the  membrane  of  Descemet .  It  is  continuous  with  the 
stroma  of  the  ciliary  muscle  and  the  ciliary  processes,  the  heads  of  which  the  iris 
covers  anteriorly.  The  pupillary  margin,  when  the  pupil  is  at  its  maximum  dilatation, 
floats  in  the  aqueous  chamber.  When  the  pupil  is  moderately  dilated,  it  rests  upon 
the  anterior  capsule,  which  extends  beyond  the  plane  of  the  iris  at  its  origin,  and 
shuts  off  the  posterior  from  the  anterior  chamber.  When  the  pupil  is  still  more 
contracted,  it  rests  upon  the  convexity  of  the  capsule.  A  broad  zone  of  the  iris 
comes  in  contact  with  the  anterior  surface  of  the  crystalline  lens,  and  the  iris  itself 
seems  bulged  forward  like  a  miniature  dome.  The  posterior  chamber  exists,  then,  as 
a  separate  space,  in  certain  conditions  only,  and  then  forms  a  narrow  canal,  which 
is  triangular,  on  a  vertical  section,  and  runs  around  the  equator  of  the  orb  like  a 
circle.  The  fluid  which  fills  the  aqueous  chamber — the  aqueous  humor — is  pellucid, 
only  exhibiting  a  trace  of  albumen,  and  is  to  be  regarded  as  dilute  serum. 

The  anterior  surface  of  the  iris  is  uneven  on  account  of  little  bands,  having  a 
reticulated  branching  arrangement,  which  project  from  the  surface,  and  have  little 
shallow  fossae  separating  them.  Its  surface  is  covered  by  a  layer  of  small,  granular, 
irregular  cells,  which  is  prolonged  over  the  ligamentum  pec{matum  into  the  epithe¬ 
lium  of  the  membrane  of  Descemet  ( Rollet ,  Iwanoff). 

The  posterior  surface  of  the  iris,  on  the  contrary,  hrSbvered  by  a  thick  stratum 
of  small,  roundish  cells,  which  are  filled  with  dark  j^g&ent  molecules.  The  aggre¬ 
gate  of  these  cells  is  generally  described  as  the \rriw*ent  layer  or  tapetum  of  the  his. 
It  is  a  continuation  of  the  pigment  stratum  /S&ine  choroid  and  ciliary  processes. 
The  tapetum  is  somewhat  prominent  on  tl^T^^llary  margin,  and  forms,  as  it  were, 
a  border  about  it.  < 

The  stroma  is  a  beautiful,  loose,  striated  connective  tissue,  the  bundles  of 

which  intertwine  with  each  other^^aruy  in  a  radiated,  partly  in  a  circular  course, 
and  stand  in  direct  connectionQftn  the  stroma  of  the  choroid  and  of  the  ciliary 
muscle.  This  fibrous  layerJs^^^rtpersed  with  numerous,  generally  fusiform  or  stel¬ 
late,  more  rarely  roundish  molecular  cells,  whose  branches  unite  with  each  other  in 
a  reticulate  manner, 

In  the  most  anteriorTayer  of  the  iris,  the  ends  of  the  fibres  of  the  ligamentum 
pectinatum  iridis^^ngle  with  the  connective  tissue,  but  do  not  extend  over  the 
middle  of  t^evffc^r  On  the  whole,  the  tissue  is  here  much  more  thickly  woven,  so 
that  it  m^jAJylescribed  as  a  peculiar  layer,  as  the  anterior  boundary  layer  of  the 
iris  (IlerdejK^ 

rri^\(liating  fibers  of  the  latter  incline  more  towards  one  another  at  the  edge  o 
thKhSpur  and  unite  into  denser  trabeculae,  which  bend  forward  like  a  hook  at  the 
ihery,  and  spread  out  like  a  fan  at  the  edge  of  the  membrane  of  Descemet* 


IRITIS. 


241 


These  trabeculae,  whose  structure  differs  markedly  from  the  fibrillary  connective 
tissue,  represent  the  suspensory  ligament  of  the  iris.  When  the  iris  is  tense,  this 
appears  under  the  form  of  projecting  teeth,  the  intervening  spaces  of  which  are  filled 
with  a  less  dense  trabecular  tissue,  and  like  the  denser  fiber  bundles  are  covered  by 
a  continuous  epithelial  layer,  so  that  the  anterior  chamber  appears  completely  closed 
at  the  edge.  Backwards  and  outwards  the  ligamentum  pectinatum  is  lost  in  a  coarse 
mesh  work  of  ramifying  and  anastomosing  trabeculae  without  nuclei,  which  fills  up 
the  intervening  space  between  the  periphery  of  the  iris  and  sclera.  It  is  con¬ 
nected  with  the  connective-tissue  stroma  of  the  ciliary  body,  and  represents  a  rudi¬ 
ment  of  Fontana’s  canal,  often  so  well  developed  in  animals  (Iwanoff,  Rollet). 

The  middle  and  strongest  layer  is  very  loose,  spongy,  and  has  wide  meshes.  In 
it  lie  the  vessels  which  make  up  the  principal  part  of  the  structure  of  the  iris.  These 
stretch  out  in  rows  of  two  or  three,  in  a  radiate  course,  and  when  the  pupil  is  wide, 
in  a  zigzag  or  spiral  course ;  they  branch  at  sharp  angles,  and  are  distinguished  by 
the  extraordinary  firmness  of  their  adventitious  tissue,  as  well  as  of  their  structural 
portion.  This  is  thickened  iris  stroma,  and  contains,  instead  of  long  oval  nuclear 
cells,  those  which  resemble  them,  i.  e.,  nuclear  cells,  with  many  projections,  lying 
between  the  bundles  of  connective  tissue,  parallel  to  the  axis  of  the  vessels. 

Tlie  vessels  of  the  iris  are  visible  through  the  cornea,  and  produce  the  beautiful 
radiate  appearance  which  is  especially  marked  in  light-colored  eyes. 

Blue  irides  often  appear  entirely  without  pigment  in  their  structure.  Their  color 
is  an  “  interference  phenomenon ,”  an  effect  of  the  parallel  arrangement  of  very  fine 
colorless  fibers  in  the  anterior  boundary  layer  ( Henle ).  Frequently,  however,  there 
are  found,  especially  in  the  pupillary  zone,  irregularly  interspersed,  yellowish-brown 
spots  and  striae,  which  have  their  origin  in  a  collection  of  golden-yellow,  dark-red,  or 
brownish  granular  pigment,  in  the  ramifying  cells,  and  in  the  interstices  of  the 
tissue.  In  brown  and  black  irides  these  cells  are  thickly  filled  with  dark  pigment, 
and  quite  a  quantity  of  it  lies  free  in  the  stroma. 

Enveloped  in  the  stroma  are  bundles  of  smooth  muscular  fibers,  having  a  circular 
course.  These  are  mostly  collected  on  the  border  of  the  pupil,  and>^&rm  there  a 
very  marked  sphincter  muscle.  The  radiating  fibers  which  represeaJCthe  dilator  of 
tbe  pupil  are  united  in  bundles,  which  extend  in  a  radiating  matf^Wrom  the  ciliary 
border  of  the  iris  towards  the  pupillary  margin.  They  aw^Vknnected  with  one 
another  in  their  course  by  fibers  ramifying  at  an  acute  an^^-rind  end  towards  the 
pupillary  margin  in  a  kind  of  network,  and  finally  iato  the  sphincter  of  the 
pupil  (KolliJcer,  Merlcel,  Dogiel).  These  radiating  £b»KS<  in  connection  with  others 
running  concentrically,  which  cut  the  first  at  almo^Kright  angle  and  are  intimately 
connected  with  them,  form  a  peculiar  thin  layout  Ire  posterior  limiting  layer  (Henle), 
which  lies  between  the  loose  middle  layer  pigmentary  layer,  and  has  been 

often  regarded  as  a  tissue  allied  to  the  membrane  of  the  choroid. 

The  arteries  come  entirely  from  hW^reat  vascular  circle  of  the  iris,  which  lies 
within  the  ciliary  muscle,  close  to/£Ti<N?rorders  of  the  iris,  and  which  is  formed  from 
foe  two  long  posterior  and  f  roimbnttmhes  of  the  anterior  ciliary  arteries.  They  ex¬ 
tend  with  much  division  and**^2ion  to  the  pupillary  border,  where  they  pass  into 
foe  veins.  In  this  way  the^fi^e  off  little  branches,  which  are  lost  in  a  fine  network 
ln  the  tissue  of  the  iri^VjSl  of  the  sphincter  muscle.  In  the  neighborhood  of  the 
Pupillary  border,  sonu^vtheir  branches,  which  pass  out  at  nearly  right  angles  from 
foe  main  trunk,  fea^a  by  anastomosis  a  second  very  superficial  vascular  circle,  the 
|  drills  arterwtmyjiirfis  minor  (Leber). 
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The  veins  of  the  iris  have  a  very  similar  course,  but  lie  nearer  to  the  posterior 
surface  than  the  anterior.  They  are  connected  by  the  blood-vessels  of  the  ciliary 
muscle  with  the  anterior  ciliary  veins.  The  principal  part  of  their  blood,  however, 
passes  to  the  inner  surface  of  the  ciliary  processes,  through  fasciculated  branches, 
which  communicate  with  each  other  very  frequently.  The  thick  venous  network  of 
the  ciliary  processes  extends  itself  directly  into  the  rasa  vorticosce  of  the  choroid  and 
collects  again  in  the  posterior  ciliary  veins  (Leber). 

The  nerves  of  the  iris  and  of  the  ciliary  muscle  are,  chiefly,  branches  of  the 
trifacial  (5th)  and  oculo-motorius  (3d)  ;  and  the  sympathetic. 

They  appear  chiefly  as  short  ciliary  nerves,  passing  out  from  the  ciliary  ganglion  to  the 
posterior  surface  of  the  sclerotica,  and  passing  through  this,  continuing  themselves  forward  into 
the  so-called  lamina  fusca  of  the  choroid. 

Only  one  branch,  or  more  frequently  two  small  branches  pass  directly  off  from  the  naso- 
ophthalmic  nerve,  of  which  one  generally  takes  a  branch  from  the  ciliary  ganglion,  and  passes 
through  the  sclerotica  on  the  inner  side  of  the  optic  nerve,  after  having  divided  into  several 
branches. 

These  are  called  the  long  ciliary  nerves.  The  corneal  nerves  pass  off  from  the  long  and  short 
ciliary  nerves  in  the  ciliary  muscle. 

The  remainder  are  lost  in  an  abundant  and  thick  tissue,  from  which  the  muscle  itself  and  the 
iris  are  provided  to  some  extent  with  nerves.  The  nerves  proper  of  the  iris  generally  have  a 
radiate  course ;  they  are,  however,  much  divided,  and  anastomose  with  each  other,  so  that 
numerous  arcs  are  formed  with  their  convexity  toward  the  pupillary  margin  and  a  network 
which  is  continued  even  to  the  outermost  border  of  the  iris. 

Nosology. — The  point  of  origin  and  the  principal  seat  of  the  tissue  prolifera¬ 
tion  are  the  stroma-cells;  still,  the  connective-tissue  intercellular  substance  and  mus¬ 
cular  fiber-cells,  as  well  as  the  tapetum,  take  an  active  part  in  the  process. 


So  far  as  our  observations  hitherto  extend,  only  those  processes  repeat  themselves  in  an  iritis, 
which  characterize  inflammation  in  other  parts  having  a  basis  of  connective  tissue.  The  cellular 
elements  first  swell  somewhat,  their  contents  become  turbid,  and  thav  excrete  a  molecular  n 
which,  under  some  circumstances,  may  be  a  fatty  granular  subsjjShoe.  This  is  chiefly  collected  | 
about  the  nucleus,  which  becomes  somewhat  increased  in^ip^  roughly  granular,  and  even 
changes  its  form. 

These  changes  are  the  most  striking  from  the  beginnings?  the  stroma-cells,  especially  in  those 
which  belong  to  the  connective  tissue  accompanying  ood-vessels.  Their  nuclei  are  often 

found  in  a  state  of  germination  and  separation.  Le$|p™ring,  if  at  all  evident,  are  the  alterations 
in  the  tapetum  and  in  the  muscular  filamentary/6ehp^In  the  pigmented  stroma-cells  the  process  j 
is  often  not  very  marked.  The  fact  that  thqfce  eettt  often  retain  their  normal  appearance  fora 
long  time,  may  support  the  assumption  thaJShey  take  little  or  no  part  in  the  changes.  Still, 
there  often  have  been  observed  very  strikiffg-Jalterations  in  the  color  and  amount  of  pigment  in  j 
these  cells,  fatty  degeneration  of  the ,  £@plar  contents,  even  outgrowths  and  true  proliferation;  i 
and  on  the  other  hand  also  their  pai^^lftestruction  has  been  observed.  The  intercellular  substance 
is  also  occasionally  relaxed,  ai^A^^l^omewhat  on  account  of  the  dilatation  of  the  vessels,  and 
the  infiltration  with  a  serous  jeiy&klatinous,  finely-molecular  substance  interspersed  with  fat  cor¬ 
puscles,  and  occasionally/f  aJfcendish  color,  from  dissolved  hematine. 

Subsequently  a  variablb*quantity  of  neoplastic  elements  calls  our  attention  to  the  tissue  of  the 
iris.  They  are  often  (Syanged  in  rows,  which  generally  follow  the  course  of  the  vessels.  1° 
other  cases  they  aBeCSeflected  together,  or  appear  scattered  without  order  in  the  intercellular 
substance.  Th^f^bape  and  subsequent  condition  change  according  to  the  character  and  stage 
™lon.  It  is  generally  the  recent  nuclear  cells  which  proliferate  and  undergo 
nt  stages  of  higher  formation.  The  newly-formed  elements  often  never  reac  a  I 
of  development.  They  change  rather  into  pus-corpuscles.  In  very  many  cases  | 
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small  portion  of  the  conteuts  becomes  true  nuclear  cells.  The  proliferation 


results  I 


im*H?clei,  which  are  in  great  excess,  and  either  go  on  to  further  proliferation,  or  immediately  again 
undergo  fatty  degeneration  and  are  destroyed. 
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Sometimes  the  morbid  product  is  very  scanty.  It  contains  no  new  formations 
which  can  be  distinctly  separated  from  the  tissue  proper  of  the  iris,  but  is  indicated 
only  by  a  more  or  less  marked  discoloration  and  swelling  of  the  membrane.  The 
name  serous  has  been  given  this  form  of  iritis.  In  by  far  the  greater  number  of 
cases  the  inflammatory  tissue  proliferation  leads  to  the  development  of  neoplastic 
growths,  which  may  be  distinguished  with  the  naked  eye. 

1.  These  latter  are  chiefly  of  the  nature  of  connective  tissue.  Their  shape  varies 
exceedingly.  They  most  frequently  occur  as 

a .  Papillary  excrescences ,  which  are  scattered  near  the  pupillary  margin,  in  the 
stroma  proper  of  the  iris,  perforating  the  anterior  or  the  posterior  boundary  layer, 
and  coming  in  contact  with  the  anterior  capsule,  which  they  quickly  adhere  to, 
causing  a  so-called  posterior  synechia. 

They  are  originally  of  a  warty  or  nodular  shape,  but,  after  their  union  with  the 
capsule,  often  are  spun  out  to  threads.  If  they  are  close  to  each  other,  they  readily 
run  together,  and  thus  form  a  more  or  less  broad  ridge,  which  reaches  from  the 
pupillary  margin  to  the  capsule.  When  there  is  a  considerable  development  of  such 
products  in  the  whole  circumference  of  the  pupillary  border,  the  pupil  becomes 
completely  closed,  the  papillary  excrescences  unite  to  form  a  more  or  less  thick 
pseudo-membrane,  which  covers  the  center  of  the  capsule,  and  either  unites  itself  to 
it,  or,  what  is  more  rare,  it  may  be  separate,  and  freely  raises  up  from  it.  In  excep¬ 
tional  cases  this  new  formation,  on  account  of  its  great  thickness,  deserves  rather 
the  name  of  a  plug  (prop/)  than  a  membrane. 


These  papillary  outgrowths  generally  consist  of  a  structureless,  finely  granular  or  radiated 
stroma  or  base,  in  which  not  unfrequently  isolated  neoplastic  vessels,  but  always  a  varying 
number  of  cellular  formations,  lie  imbedded.  These  latter  generally  contain  much  pigment,  are 
sometimes  irregularly  shaped,  and  subdivided  into  larger  and  smaller  divisions.  Sometimes  they 
are  exactly  like  the  normal  stroma-cells,  elongated,  and  furnished  with  numerous  processes. 
Besides  this,  there  are  often  found  in  the  various  stages  of  development,  in  not  so  large  number, 
nucleated  cells  devoid  of  pigment,  free  nuclei,  masses  of  free  pigment,  &c.  Where  such  out¬ 
growths  have  united  and  become  broad  zones,  or  a  membrane  closing  the  putoil,  we  may  not 
unfrequently  see  in  their  structure  a  number  of  bundles  of  fibers,  which  exten^i^i^idiate  direction 
toward  the  center  of  the  pupil,  and  then  form  a  very  irregular  netwqiiS*t)n  the  pupillary 
margin  of  the  iris,  however,  they  pass  out  of  the  pseudo-membrane,  aftfh^Tend  to  the  anterior 
or  posterior  surface  of  the  pupillary  zone  of  the  iris,  in  the  form  of  fibers,  and  these  are 

lost  in  the  stroma.  (  Wedl.)  X? 


1,  Granulations . — These  are  most  frequentlyQujcI^beaiitifully  developed  in 
prolapsed  portions  of  the  iris,  which  thus  not  un^quently  acquires  the  appearance 
°f  a  beautifully  granulating  ulcer.  Where,  ho^s^er,  the  cornea  has  preserved  its 
continuity,  the  peculiar  granulations  are  o^  rarely  elevated  above  the  surface. 
Generally  the  tissue  of  the  iris  becomeavlApsened  in  consequence  of  a  luxuriant 
development  of  connective  tissue,  aif^Qeeomes  somewhat  spongy.  True  granula¬ 
tions  are  most  frequently  seen  o»  anterior  surface  of  the  iris.  In  some  cases 
they  cover  the  whole  iris,  and  the  pupil.  On  the  posterior  surface  they  are 
r{ire;  they  have,  however,  be&)  known  to  occur  even  there,  in  isolated  cases,  as  a 
continuous  layer,  which  ctf^ped  the  whole  iris  posteriorly,  and  thus  closed  the 
pupil.  They  are  fom^(^the  stroma  proper  of  the  iris,  and  are  not  seen  on  the 


surface. 


The  granulatma^H^s  appears  interspersed,  throughout  its  whole  thickness,  with  neoplastic 
njmlei  and  cell^  TKJifcse  are  partially  arranged  in  rows,  and  press  upon  the  stroma,  and  seem  to 
disarrange  its  ^^lear  cells,  which  have  been  very  much  altered  by  diseased  action.  They  them- 
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selves,  however,  exhibit  the  most  different  degrees  of  development,  here  growing  in  a  fusiform 
shape,  and  lying  on  each  other  in  cords  or.  strings,  in  order  to  form  vessels ;  in  another  place 
they  have  processes,  and  become  similar  to  connective-tissue  corpuscles ;  again,  by  an  abundant 
production  of  pigment,  they  often  change  to  dark  stroma-cells,  and  excrete  a  greater  or  less 
quantity  of  intercellular  substance,  which  frequently  completes  the  picture  of  neoplastic,  vascular, 
and  pigmented  connective  tissue  by  distinct  fibrous  striae.  The  posterior  boundary  layer  and 
the  tapetum  take  an  active  part  in  the  process,  and  also  pass  completely  into  the  process  of  proli¬ 
feration,  if  granulations  arise  on  the  posterior  surface. 

c.  Gummy  Tumors. — These  are  nodular  collections  of  inflammatory  products 
varying  greatly  in  size,  which  have  their  origin  deep  in  the  stroma  of  the  iris,  and 
extend  out  from  its  anterior  surface,  uniting  themselves  to  larger  tumors,  then  cover¬ 
ing  considerable  portions  of  the  iris,  and  to  some  extent  the  anterior  chamber.  They 
contain  a  varying  amount  of  pigment  and  vessels. 

The  gummy  nature  of  the  nodules  appearing  in  iritis  was  conjectured  some  time  since. 

(  Virchow).  Recently,  exact  examinations  have  shown  the  formations  of  such  tumors  to  be  the 
same  with  that  of  the  true  syphilitic  gummy  tumors.  A  tumor  of  this  kind,  as  large  as  a  pea, 
was  found  to  be  composed  of  recent  connective-tissue  cells,  thickly  crowded  together  with  strongly- 
refracting  nuclei,  which  were  in  the  process  of  proliferation ;  also,  composed  of  fusiform  cells 
with  a  distinct  cell-wall.  These  were  generally  arranged  in  a  certain  course,  and  indicated 
incipient  neoplastic  vessels.  The  tumor  in  question  contained  stroma-cells  in  the  process  of 
increase,  and  scattered  masses  of  pigment.  The  organic  muscular  fibers,  involved  in  the  tumor, 
were  destroyed.  The  vessels  of  the  iris  were  very  much  distended  and  increased  by  new  forma¬ 
tion;  that  is,  the  tumor  was  very  vascular.  ( Colberg ). 

Again,  cases  were  also  observed  where  the  elements  indicated  the  incipient  degeneration  by 
the  haziness  and  fatty  contents  of  the  cells,  or  which  were  even  in  part  dissolved  in  fatty  detritus. 
The  condition  of  these  tumors  is  at  least  variable  according  to  time  and  circumstances,  as  their 
different  terminations  teach  us  ( Hippel ,  Neumann). 

Their  appearance  is  also  not  necessarily  connected  with  the  existence  of  secondary  syphilis; 
and  on  the  other  hand,  with  an  undoubted  syphilitic  basis,  they  show  nothing  by  which  they  may 
be  distinguished  from  simple  inflammatory  products.  (  Virchow). 

2.  In  another  class  of  cases  the  products  of  the  proliferation  of  tissue  have,  from 
the  beginning,  the  character  of  pus.  In  individual  case^KpsJcells  have  been  found 
in  the  tissue  of  the  iris,  arranged  according  to  the  of  the  vessels.  Excep¬ 

tionally,  small  collections  of  pus,  true  abscesses  o^Sar.  They  occasionally  break 
through  anteriorly  and  leave  behind  an  ulcera&©loss  of  substance,  or  a  true  per¬ 
foration  with  shreddy  edges  infiltrated  witlL^n^  Hinder  certain  circumstances  the 
iris,  as  a  whole,  may  be  changed  into  a  of  pus,  and  be  entirely  destroyed  by 
purulent  infiltration. 

As  a  rule,  however,  the  pus  appecW  more  in  the  form  of  a  secretion  on  the 
surface  of  the  iris.  The  stroma  is^j2$rspersed  with  recent  cells.  Still,  these  do  not 
bear  the  character  of  pus-corpuyt^  Only  a  coating  of  luxuriant  nuclei  and  cells 
is  found  on  the  surface,  whifcS^fre  shown  to  be  the  proximate  source  of  the  pus  by 
their  fatty  contents  and^fe^^wbole  structure.  It  gradually  collects  on  the  floor  of 
the  aqueous  humor,  anas£^ms  a  hypopyon. 

Hypopyon  oftei^iSysists  entirely  of  fluid  pus,  which  changes  its  position  with 
every  movement  ^TyVhe  eye.  The  pus  of  hypopyon,  however,  often  contains  thick, 
flaky  coagulmthffi^,  which  are  not  movable ;  first,  on  account  of  their  weight; 
secondly,  isfe&Utee  of  their  disposition  to  adhere  to  the  walls  of  the  aqueous 
chamber  A  ^ 

Sd^^nes  these  coagulations  project  forward  in  mass,  and  form  a  kind  of  frame- 
wo^feLm  which  the  fluid  pus  is,  as  it  were,  divided  into  compartments,  so  that  on  a 
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change  of  position  of  the  eye,  it  does  not  alter  its  situation.  The  pus  appears  some¬ 
times  streaked  with  red,  from  extravasated  blood,  or  it  may  even  be  of  a  uniform 
red  color. 

It  is  now  certain  that  its  origin  is  not  to  be  exclusively  sought  for  in  the  iris,  but  a  portion  of  it, 
at  least,  arises  from  the  epithelial  layer  of  the  membrane  of  Descemet,  and  from  the  ciliary  muscle, 
which  is  affected  with  it.  ( Hasner ,  Jttoser,  Graefe.) 

Complications. — Besides  the  ciliary  muscle,  whose  participation  is  probably  a 
rule,  the  ciliary  body  often  takes  part  in  an  inflammation  of  the  iris,  in  which  case 
the  process  takes  the  name  of  irido-cyiclitis.  If,  however,  the  ciliary  body  be  drawn 
into  the  process,  it  not  unfrequently  happens  that  the  corresponding  portion  of  the 
sclerotica  falls  into  a  state  of  inflammatory  proliferation,  in  which  even  the  anterior 
portion  of  the  vitreous  humor  participates,  and  brings  to  light  connective  tissue,  or 
purulent  products  in  its  structure. 

Irido-choroiditis,  also,  frequently  occurs.  It  generally  appears  connected  with 
retinitis  and  hyalitis.  Hot  unfrequently  the  iritis  is  only  a  symptom  of  panoph¬ 
thalmitis.  Most  frequently,1  however,  the  iritis  is  complicated  with  inflammation  of 
the  cornea,  the  so-called  kerato-iritis,  and  with  capsulitis,  irido-capsulitis.  An 
inflammation  of  the  whole  lenticular  covering  is  rarely  observed  in  connection  with 
an  iritis. 

Symptoms. — These  are ,  a  peculiar  discoloration  of  the  iris ,  loss  of  its  normal 
appearance,  and  sluggishness  or  immobility  of  the  pupil ,  which  is  generally  very  much 
contracted,  together  with  the  symptoms  of  a  more  or  less  severe  ciliary  irritation .  To 
these  characteristics,  in  the  greater  number  of  cases,  may  be  added  symptoms  which  are 
caused  by  morbid  products,  varying  in  amount  and  nature,  and  which  are  not  recog - 
nkable  with  the  nalced  eye. 

1.  The  change  of  structure  of  the  iris,  depending  upon  the  proliferation  of  tissue, 
makes  the  arched,  vascular  ramifications  less  distinct,  so  that  the  surface  of  the  iris, 
which  in  a  normal  state  is  so  beautifully  marked,  has  more  of  a  regulauAelvet-like, 
*  dull,  glistening  appearance ;  with  this  the  color  itself  changes.  H^ue^and  gray 
'rides  become  discolored  to  a  dirty  slate-color  or  yellowish  green^Jflack  or  brown 
'rides  change  to  an  ochre,  a  cinnamon-color,  a  ferruginous  re^^Nwownisli  red. 

In  order  to  find  these  symptoms  in  every  case,  a  comparison  irides  is  indispensably 

necessary.  Without  this  precaution,  considerable  changes  i/cNjovwill  be  often  overlooked. 

oreover,  it  should  be  remarked,  that  an  iritis  is  not  presen^  iiSevery  case  where  the  iris  is  dis- 
^lored,  and  its  normal  appearance  seems  to  he  gone. 

These  appearances  are  also  a  part  of  the  symptomatology  of  many  of  the  permanent  results 

iritis.  (si 
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the  iris.  Great  sluggishness,  or  complete  immobility  of  the  pupil,  is  therefore  an 
indispensable  requirement  in  order  to  enable  us  to  make  a  diagnosis  of  iritis.  Still, 
at  the  same  time,  the  fact  is  to  be  considered,  that  an  iritis  is  occasionally,  and  espe¬ 
cially  in  the  beginning  of  the  process,  confined  to  a  part  of  the  iris,  and  therefore 
the  disturbance  of  function  may  be  also  partial. 


In  the  investigation  of  these  symptoms,  the  greatest  care  is  necessary  to  guard  against  decep* 
tion.  In  order  to  test  the  reaction  of  the  iris,  the  patient  should  be  so  placed  that  a  moderately 
strong  light  (ordinary  daylight  is  best)  falls  obliquely,  from  one  side  only,  upon  the  eye.  The 
unaffected  eye  should  be  closed,  not  only  with  the  hand,  but  also  with  a  folded  cloth,  so  that  every 
trace  of  light  be  absolutely  excluded  from  it.  The  examiner  now  places  himself  in  such  a  posi¬ 
tion  before  the  patient,  that,  while  he  throws  a  very  dark  shadow  on  the  uncovered  eye  with  his 
band,  he  keeps  the  pupil  in  plain  sight.  Now,  fixing  his  eye  upon  the  edge  of  the  pupil,  by 
removal  of  the  hand  a  bright  light  is  thrown  upon  the  eye,  and  then  the  eye  is  again  shaded,  and 
so  on.  One  or  two  changes  of  light  and  shade  will,  as  a  rule,  enable  us  to  conclude  as  to  the 
reaction  of  the  iris,  and  by  attentively  following  all  the  precautionary  rules,  the  slightest  pucker¬ 
ing  of  the  pupillary  margin  may  be  detected.  Covering  the  unaffected  eye  with  a  folded  cloth  is 
necessary,  because  simple  closure  of  the  lids,  or  covering  the  eye  with  the  hand,  is  not  sufficient 
to  keep  away  all  the  light.  A  light  acting  upon  the  unaffected  eye  narrows  also  the  pupil  of  the 
one  that  is  diseased,  and  thus  considerably  weakens  the  contrast  between  the  light  and  shadow 
acting  upon  the  latter,  so  that  with  a  slight  amount  of  reactionary  power,  the  iris  in  the  affected 
eye.may  appear  firmly  fixed,  although  it  is  still  movable.  A  strong  light,  and  a  deep  shadow, 
are  necessary  in  order  to  excite  a  sufficient  contrast,  and  thereby  produce  the  strongest  possible 
reaction.  The  edge  of  the  pupil  should  be  kept  in  view,  as  well  in  the  shadow  as  in  the  light. 
If  this  is  not  done  when  the  hand  is  removed,  the  contraction  of  the  pupil  is  already  over  before 
the  examiner  has  distinctly  seen  it,  so  that  even  considerable  contractions  may  escape  observation. 

Where,  in  spite  of  all  this  careful  examination  in  repeated  changes  of  light  and  shade,  no 
motion  of  the  pupil  is  seen,  we  conclude  that  there  is  probably  loss  of  reactionary  power  on  the 
part  of  the  iris.  In  doubtful  cases,  a  solution  of  atropine  furnishes  a  means  of  making  one’s  self 
certain.  Where,  after  the  use  of  this,  the  pupil  is  greatly  and  regularly  enlarged,  a  severe,  com¬ 
plete  iritis  is  certainly  not  present. 

When  partial  inflammation  of  th$  iris  exists,  a  partial  dilatation  of  the  pupil  by  the  use  of 
atropine,  or  by  shading  the  eye,  is  naturally  not  prevented.  It  should  not,  however,  be  forgotten 
that  a  want  of  effect  of  atropine  does  not  always  indicate  an  iritis.<|nt®e  the  immobility  of  the  iris 

may  also  have  its  origin  in  very  many  other  conditions;  in  poa1  ^ — 5 — ’  ’  s - n+w'* 

phy,  &c.  Besides,  it  is  well  to  consider  that  very  severej 
nervous  system,  such  as  those  which  not  unfrequently  accc* 
the  effect  of  atropine,  or  even  cause  it  to  have  no  effeoJ^J 

3.  Furthermore,  an  intumescence  results  the  inflammatory  proliferation  of 
tissue,  and  from  the  accompanying  hyptetehlui  and  serous  infiltration  of  the  tissue. 
This  becomes  evident  as  well  by  iin^pe  in  thickness,  as  by  enlargement  of  the 
width  of  the  iris;  that  is,  contraelj^i  of  the  pupil.  The  thickening  is  generally  not 
very  marked.  Of  course,  the  in^aSoed  iris  often  appears  relaxed  and  pushed  forward 
somewhat,  so  that  the  aque<ta^k3mber  appears  smaller ;  but  this  latter  symptom  is 
generally  rather  the  resulfrwm  diminution  of  the  aqueous  humor.  The  contraction 
of  the  motionless  pupiQsjgenerally  very  evident,  although  it  is  not  a  constant  symp¬ 
tom,  for  the  iris  mag^e  inflamed,  with  every  possible  diameter  of  the  pupil. 

Contraction^ oMha/pupil  has  been  by  many  described  as  resulting  alone  from  an  in 
contraction  offtf^phincter-muscle.  But  it  is  often  first  seen  in  stages  of  iritis  in  which  we  have  : 
every  reaso^^v^uppose  that  the  functions  of  the  sphincter  have  been  completely  destroyed 
Besides,  tile  proof  of  the  dependence  of  the  phenomenon  on  the  swelling  lies  in  the  fact  that,  even 
in  olflUparJJysis,  or  entire  degeneration  of  the  iris,  such  as  occurs  in  inveterate  glaucoma,  ‘ 
quMly^Sppearing  iritis  causes  an  angular  projection  of  isolated  parts  of  the  pupillary  margin, 
anflin  general  after  adhesion  of  two  parts  of  the  pupillary  margin,  the  arch  of  the  latter  lying  | 


*  synechia,  in  paralysis,  abo¬ 
rtions  of  irritation  of  the  ciliary 
any  keratitis,  may  very  much  lessen 
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between  is  not  necessarily  limited  to  a  projection  forward  in  a  straight  line,  but  presses  out  over 
this  with  a  distinct  convexity  back  upon  the  capsule.  This  process  is  exactly  opposite  to  any 
muscular  action. 

It  is  shown  by  this,  that  muscular  action  does  not  come  into  consideration  in  inflammatory 
contraction  of  the  pupil,  but  that  it  can  be  only  considered  as  an  adjuvant. 

4.  j Hypercemia,  on  account  of  the  density  of  the  walls  of  the  vessels  of  the  iris,  is  not 
readily  perceived  even  when  it  exists.  It  has  already  been  said,  that  the  haemo¬ 
dynamic  conditions  of  the  intraocular  space  are  not  favorable  to  the  development 
of  severe  hyperaemia. 

Very  exceptionably,  we  find  that  one  or  more  greatly  enlarged  branches,  evidently  venous, 
appear  on  the  surface  of  the  iris,  and  have  a  very  irregular  course.  This  is  occasionally  the  case 
in  the  later  stages  of  chronic  iritis,  when  the  tissue  of  the  iris  has  already  suffered  very  much  and 
is  far  advanced  in  atrophy. 

Blood-extravasations,  as  a  result  of  the  disturbance  of  circulation,  however,  are  not  often 
observed  here.  They  appear  as  blood-colored,  macerated  spots  in  the  parenchyma  of  the  iris. 
Occasionally  they  show  themselves  by  the  bloody  color  of  iritic  products,  or  as  free  effusions  into 
the  aqueous  chamber,  as  the  so-called  hamophthalmia  or  a  hypohama. 

If,  however,  the  hyperaemia  in  the  iris  itself  be  not  very  distinct,  it  is  marked  on 
the  anterior  ciliary  vessels,  and  its  collateral  branches,  by  the  development  of  an 
extremely  fine  vascular  network  in  the  anterior  episcleral  zone.  This  is  one  of  the 
most  constant  symptoms  of  iritis.  It  is  even  found  in  the  simple  irritations  of  the 
iris,  and  belongs  in  general  to  the  first  premonitions  of  the  inflammation  in  question. 
The  injected  episcleral  tissue  is  at  the  same  time  generally  infiltrated  with  serum. 
Often  the  conjunctival  tissue  lying  over  it  participates  in  the  hyperaemia  and 
edematous  swelling,  and  elevates  itself  in  the  form  of  a  broad,  flattish  ring — a  so- 
called  vascular  ring  around  the  cornea. 

The  hyperaemic  redness  of  the  episcleral  vascular  network  is  generally  very  bright,  evidently 
arterial,  and,  on  account  of  the  deep  situation  of  the  network,  plays  more  or  less  into  a  rose  or  lilac 
color.  Occasionally  the  sides  exhibit  a  very  distinct  shade  of  brown.  The  comAictival  vascular 
ring  varies  in  its  color  from  a  bright  blood-red  to  a  bluish  red,  indicating?the  i$ore  arterial  or 
venous  character  of  the  disturbance  in  circulation. 

Formerly  an  unjustifiable  diagnostic  value  was  ascribed  to  the  variow^sjrades  of  the  episcleral 
redness.  It  was  believed  that  a  syphilitic  basis  for  the  iritis  could  h^fipund  when  the  color  was 
brown ;  when  blue,  that  it  was  due  to  gout ;  when  of  a  b r i gli t - r e def&vf  to  rheumatism,  &c.  This 
is  decidedly  incorrect.  The  origin  of  the  brown  shade  is  by^o^means  explained.  The  predomi¬ 
nance  of  a  bright  or  a  bluish  color  depends  upon  the  exces^njfchk  disturbance  of  the  arterial  or 
Venous  circulation.  X 

CT 

It  is  still  important  to  remark,  that  excepi-bnally  a  very  severe  iritis  may  run  its 
course  without  any  exhibition  of  marked  hyperaemia  of  the  episcleral  tissue.  In  the 
course  of  puerperal  fever,  of  typhus,  of  (0joemia,  &c.,  we  often  have  an  opportunity 
of  observing  such  a  variety  of  inflarmjmhms  of  the  iris. 

The  hyperaemia  is  frequently  nbx  limited  to  the  vascular  ring.  The  whole 
conjunctiva,  and  even  the  lids,^app5ar  very  much  reddened  and  swollen.  Especially 
the  border  of  the  upper  lid  is  often  decidedly  swollen  and  markedly  red,  its  integu¬ 
ment  tense,  shining,  and  a^keftive. 

5.  The  most  inco«5^$fc  symptom  of  iritis  is  the  pain.  This  is  not  unfrequently 
entirely  absent,  or  s^J^ght  that  it  scarcely  excites  the  attention  of  the  patient.  In 
other  cases  it  among  the  prodomata,  and  gradually  increases,  becoming  very 

severe. 
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It  is  described  by  different  patients  as  biting,  boring,  sticking,  pressing,  and  so  on.  Ever; 
external  or  internal  irritation  increases  it.  Very  often  it  is  united  with  photophobia,  appearing 
sometimes  uninterruptedly,  sometimes  with  remissions  and  exerbations,  again  in  an  intermittent 
form,  and  with  paroxysms  occurring  at  regular  or  irregular  times  of  day,  it  shadows  the  picture 
of  the  disease  in  the  most  varied  way.  To  this  may  be  added  that  it  very  often  does  not  remain 
confined  to  the  globe,  but  radiates  in  various  directions  in  the  course  of  the  frontal  nerves,  more 
rarely  in  the  course  of  the  infra-orbital  or  infra-maxillary. 

The  cerebrum  also  very  often  shows  its  participation  by  more  or  less  severe  cephalalgia. 
Through  it  the  intestinal  canal  often  participates  in  the  morbid  process.  Loss  of  appetite,  coating 
of  the  tongue,  perverted  taste,  an  inclination  to  vomit  or  actual  vomiting,  betray  this  participation. 
There  is  often  febrile  action. 


6.  There  is  always  considerable  impairment  of  vision  in  iritis.  This  is  occa¬ 
sionally  the  only  symptom  which  calls  the  patient’s  attention  to  the  existence  of 
the  affection.  It  results,  on  the  one  hand,  from  the  paralysis  of  the  muscles 
produced  by  the  proliferation  of  tissue,  and  from  the  loss  of  the  power  of  accom¬ 
modation,  and  the  ability  to  contract  the  pupil  as  is  required.  On  the  other  hand, 
it  may  be  a  result  of  inflammatory  products  deposited  in  the  pupil.  (See  Capsula vr 
Cataract.) 

7.  The  papillary  growths  on  the  pupillary  margin  are  frequently  so  exceedingly 
small  and  scattered  so  sparingly,  that  they  are  only  with  difficulty  recognized  with 
the  naked  eye  :  so  long  as  the  iritis  exists  and  the  pupil  remains  immovable,  and  the 
more  so,  since,  on  account  of  the  great  amount  of  pigment  which  they  contain,  they 
are  scarcely  to  be  distinguished  from  the  black  pupil,  we  must  look  very  closely, 
and  often  seek  the  assistance  of  oblique  illumination,  in  order  to  recognize  them  as 
very  small  brown  or  black  elevations.  Of  course,  they  become  more  marked  in 
proportion  to  the  increase  in  size.  Ridges  formed  by  the  deliquescence  of  the 
outgrowths  thickly  pressed  together  can  scarcely  be  overlooked. 

These  are  from  a  light-brown  to  a  dark-brown  and  even  dull-black  color,  often  a 
quarter  of  a  line  broad,  surrounding  a  larger  or  smaller  arc  of  the  pupillary  margin, 
following  all  its  deviations,  or  surrounding  the  entire  puni^^d  have  a  jagged  or 
indistinct  margin  on  the  anterior  capsule.  By  no  meansnm*l*equently  there  may  he 
distinguished  on  them  a  small  central  zone,  devoid  n^^gment  and  therefore  of  a 
grayish-white  color,  with  a  cloudy,  blurred  inneivHSbrcler,  in  which  collections  of 
pigment  can  be  discovered  only  by  oblique  illum&Jjflon. 

The  pupil  often  appears  nearly  or  comnll^frfcj^opaque,  when  extensive  posterior 
synechia  exists.  This  only  shows  thatthireNe^,  capsulitis  coincident  with  the  iritis. 

The  neoplastic  border  of  the  pupjttpy  margin,  colored  by  pigment,  is  lost, 
toward  the  center  of  the  capsule, wn  a  pure  or  yellowish  white,  which,  being 
irregularly  divided,  causes  maculatetfjstriated  appearances,  between  which  the  fundus 
of  the  eye  appears  of  a  bluish  Often,  however,  this  opacity  is  actually  caused 

by  iritic  products,  and  is  made  more  striking  by  a  coincidental  capsulitis. 

Denosits  on  the  anterior^arame  made  under  such  conditions  always  exhibit  brown 
or  black  pigment-coiffenfcs^  at  least  with  oblique  illumination  and  the  magnifying 
glass.  Generally  tlie^Soring  matter  is  evident  to  the  naked  eye. 

By  means  irregular  distribution  of  this  coloring  matter,  brown  or  black  spots  are 

formed  in  th^^^ue  pupil,  which,  like  fruit,  are  placed  on  branched  striae  of  the  same  color,  or 
there  is  seerlinrhe  pupil  a  network  interwoven  with  pigmented  threads,  which  are  connected 
with  the/p&mented  exudation-border  through  whose  meshes  we  may  indistinctly  see  the  fundus 
of  tbeeySr 

jfiwoccasionally  the  pigment  is  more  evenly  distributed,  and  so  thickly  interspersed  in  the 
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membranous-like  new  formation  that  the  pupil,  on  hasty  examination,  appears  to  retain  its  natural 
black  color,  and  it  is  only  on  more  exact  observation  that  the  dark  brown  or  even  deep  black 
ink-color  of  the  neoplastic  growth  is  recognized. 


8.  Gummy  tumors  and  granulations  are,  on  account  of  their  size,  very  striking, 
and  scarcely  to  be  mistaken.  The  real  gummy  tumors  are  generally  nodules  of  the 
size  of  a  poppy-seed  or  a  grain  of  millet,  with  conical  apices.  Occasionally  they  are 
more  like  knobs  or  warts,  with  roundish  heads.  They  are  distinctly  elevated 
above  the  anterior  surface  of  the  iris.  They  are  often  found  alone.  Occasionally 
we  find  them  connected  to  a  warty  ring,  which  completely  covers  the  pupillary  zone 
of  the  iris.  Their  color,  in  light  irides,  is  generally  a  yellowish  gray  or  red,  from  a 
great  quantity  of  vessels,  sometimes  even  of  a  cinnamon-color.  In  dark  eyes  they 
are  from  a  tan-color  to  a  dark  brown. 

The  larger  tumors,  whether  gummy  or  simple  fleshy  condylomata,  are  apt  to 
have  more  of  a  cauliflower  appearance.  Their  surface  is,  as  a  rule,  very  rough,  gland- 
ularly  condylomatous.  It  is  then  that  they  extend  to  the  membrane  of  Descemet, 
where  the  surface  becomes  smooth  from  mechanical  reasons.  They  are  often  of  a 
dirty  flesh  color.  Not  unfrequently  the  red  is  changed  to  a  brown  color  by  the 
pigment  contained  in  the  tissue,  and  even  to  a  decided  brown,  especially  in  dark 
irides,  and  after  long  existence  of  the  excrescences.  Occasionally  they  cause  repeated 
hemorrhages  {Secondi).  Growths,  which,  on  account  of  their  structure,  incline  more 
to  suppuration,  have  generally  a  dirty-yellow  color,  which  is  occasionally  sprinkled 
with  dark  pigment. 

9.  In  iritis  with  purulent  products,  the  iris  appears  covered  over  only  with  a  thin 
gauze-like  coating.  The  pus  is  quickly  thrown  oft',  mixes  with  the  aqueous  humor, 
renders  this  turbid,  and  gives  it  the  appearance  of  whey.  Thick  flocculi  not  unfre¬ 
quently  are  seen  in  it,  which  are  deposited  every  where  on  the  walls  of  the  aqueous 
chamber,  on  the  posterior  surface  of  the  membrane  of  Descemet ,  and  collect  on  the 
floor  of  the  cavity  in  the  form  of  a  hypopyon . 

In  other  cases  the  iris  is  covered  over  at  intervals,  or  in  its  entii^extent,  with 
yellowish,  smeary,  cream-like  masses,  which  often  appear  spottei\h  streaked  from 
the  pigment  and  extravasated  blood  which  they  contain.  Th^Morm  a  hypopyon 
Becondarily  by  their  deliquescence.  They  frequently  lie  ha5$fre  form  of  an  even 
stratum,  of  greater  or  less  consistency,  on  the  iris  and  mM^  of  the  capsule.  Not 
unfrequently  the  deposit  is  also  very  irregular ;  oftifl'A^e  and  there  are  even  seen 
isolated  threads  with  cloudy  or  striated  edges.  Swicmialisses  appear  most  frequently 
confined  to  the  pupillary  portion.  They  often there  dense  plugs,  which  fully 
cover  the  pupil  and  extend  over  the  central  pm-tion  of  the  iris  with  radiating 
branches. 

10.  The  purulent  deposition,  hypoj.  SW*  «en  scarcely  elevates  itself  above  the 
bight  of  the  limbus  conjunctivalis ,  aftMs  only  found  on  careful  examination  in  the 
fonn  of  a  small  pus-colored  line.  (TnNrther  cases  the  hypopyon  extends  to  the  lower 
border  of  the  pupil,  more  rai^J^Tver  the  pupil,  or  exceptionally  it  completely  fills 
tbe  aqueous  chamber.  It  isJjSS-ally  flattened  out  above,  especially  when  the  fluid 
Pus  is  predominant,  wheraAlre  upper  edge,  changing  its  position  with  every  motion 

|  the  globe,  is  a  plane^^ce.  But  in  case  the  placenta-like  formations  predominate, 
toe  upper  margin  of  t^Miypopyon  may  be  very  uneven. 

lu  primary  hy^S^^i  the  fluid  pus  is  often  mostly  absorbed  within  a  short  time,  while  the 

enser  portion^esist  this  process,  and  are  gradually  raised  above  the  plane  of  the  hypopyon. 
^  is  anot^  naode  of  formation  from  that  which  frequently  obtains,  where  the  hypopyon  pro* 
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ceeds  from  the  disintegration  of  dense  morbid  products,  which  are  closely  adherent  to  the  iris. 
We  usually  find  these  denser  portions  as  little  lumps,  lying  on  the  anterior  surface  of  the  iris,  or 
closing  the  pupil  like  a  plug. 

It  is  difficult  to  decide,  under  such  circumstances,  whether  the  hypopyon  was  primary  or 
whether  it  has  resulted  from  the  partial  deliquescence  of  these  solid  portions.  It  is  not  usually 
difficult  to  distinguish  hypopyon  from  onyx. 


Causes.— Tho  causes  of  iritis  are  very  numerous. 

1.  Almost  every  imaginable  injury  which  affects  the  eye  may  lead  directly  or 
indirectly  to  an  inflammation  of  the  iris. 

a.  The  mechanical  injuries  which  most  frequently  cause  an  iritis  are :  foreign  bodies 
which  have  remained  for  some  time  in  the  conjunctival  sac  or  cornea;  stretchings, 
tearing,  and  actual  separation  of  continuity  of  the  iris,  whether  done  accidentally 
or  as  the  result  of  operations ;  the  mechanical  influence  of  a  foreign  body  in  the 
anterior  chamber  {Horner) ;  or  detached  portions  of  cataract,  or  of  a  luxated  lens; 
exposure  of  the  iris  in  consequence  of  perforations,  with  loss  of  substance,  and  of 
extensive  destruction  of  the  cornea. 

b.  Chemical  injuries  are :  the  effect  of  severely  cauterizing  substances  acting  upon 
the  eye,  such  as  the  improper  use  of  irritating  ointments,  eye-lotions,  caustics,  etc. 

c.  Among  the  physical  injuries,  probably,  sudden  changes  of  various  degrees  of 
heat,  and  their  results,  elevation  and  decrease  in  the  heat  of  the  body,  play  a  part. 
Besides  this,  the  effect  of  very  intense  light,  especially  brilliant  contrasts  of  light,  upon 
the  eye,  may  be  numbered  among  the  possible  causes  of  iritis. 

d.  Among  the  functional  causes,  excessive  straining  of  the  eye,  for  the  purpose 
of  distinct  vision,  stands  in  the  first  rank. 

2.  Iritis  is  frequently  secondary ;  the  result  of  the  continuation  of  the  process 
upon  the  iris  from  parts  which  are  either  in  anatomical  or  functional  union 
with  it. 

Choroiditis  is  in  this  way  often  connected  with  iritis,  but  it  is  most  frequently 
combined  with  keratitis.  \ 

The  power  of  transmitting  irritative  conditions,  and^fQt^s  exciting  the  inflam¬ 
mation,  is,  besides,  not  confined  to  single  parts  of  one  the  same  globe.  Many 
recent  observations  indicate  that  inflammations  of  tfft^globe,  particularly  iritis  and 
iri do-choroiditis,  under  certain  exceptional  circ  aces,  through  the  aid  of  the 
nervous  system,  may,  through  sympathy,  dra^vfre  other  globe  into  participation, 
and  be  in  a  condition  again  to  excite  an  iri^jy^ee  Irido-choroiditis.) 

3.  Finally,  certain  constitutional  affet^ions  are  to  be  named  as  possible  causes  of 

inflammatory  processes,  which  some@es  are  confined  to  the  iris,  but  which 
sometimes  appear  in  the  form  of  ^suppurative  panophthalmitis.  (See  Panoph¬ 
thalmitis.)  Os 

Thus  iritis  with  hypopyufo^feaid  to  occur  in  the  intermittent  form  as  a  symp¬ 
tom  of  a  vaso-motor  nem;o^a^ccasioned  by  malaria,  and  to  be  curable  by  quinine 
like  other  latent  intermittent  fevers  ( Staub ,  Eulenburg). 

Among  all  the  *sqgcAlled  dyscrasia,  syphilis  leads  more  frequently  to  iritis ;  we 
may  say  that  quite^darge  percentage  of  all  inflammations  of  the  iris  rests  on  s 
syphilitic  basis^V^ 

As  a  rff&Nfhder  such  circumstances,  the  iritis  appears  without  any  evident 
external  injury.  Occasionally,  however,  one  of  the  causes  which  have  been  named 
is  the^xBnnng  cause  of  the  inflammation. 

jr  -ally  iritis  first  occurs  after  syphilis  has  existed  for  some  time,  and  has 
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Deen  variously  localized.  Still,  the  contrary  may  take  place ;  the  iris  may  he 
one  of  the  first  parts  attacked,  or  he  among  the  first  of  the  local  secondary 
syphilitic  affections. 

The  combination  of  syphilitic  iritis  with  a  papular  syphilitic  skin-affection  is  very  common. 
By  many,  there  has  been  supposed  to  be  an  essential  causal  connection  between  the  two,  and  the 
more  so,  since  iritis  not  unfrequently  occurs  during  such  a  papular  eruption.  The  coincidental 
appearance  of  iritis  and  the  papular  syphilitic  eruption,  is  rather  to  be  explained  by  the  fact  that 
this  is  one  of  the  most  frequent  evidences  of  the  existence  of  the  constitutional  disease. 

Besides,  we  often  find  an  inflammation  of  the  iris  which  cannot  be  denied  to  be  syphilitic,  in 
a  case  where  not  a  trace  of  a  syphilitic  papular  eruption  can  be  found,  or  can  be  shown  in  the  his¬ 
tory.  The  syphilitic  character  of  the  eye-affection  betrays  itself,  however,  by  the  presence  of 
syphilitic  ulcers  in  the  pharynx ;  or,  in  the  absence  of  all  other  peculiar  local  affections,  by  the 
swelling  of  the  lymphatic  glands  of  the  neck,  axilla,  elbow,  or  at  least  in  the  inguinal  region,  which 
always  occur  in  constitutional  syphilis,  or  by  the  cicatrix  of  a  chancre.  Where  there  is  no  evidence 
of  the  presence  of  a  secondary  syphilis  from  any  of  the  peculiar  local  manifestations,  not  even  from 
the  swelling  of  the  lymphatics,  every  reason  for  diagnosticating  an  iritis  dependent  on  syphilis  is 
wanting,  even  if  there  be  a  primary  syphilitic  ulcer,  or  one  has  existed  ;  and  yet  the  iritis  may 
undoubtedly  have  a  syphilitic  character;  and  we  will  be  justified  in  considering  this  in  the 
therapeutics,  if  it  appears  during  the  existence  of  a  primary  ulcer,  without  any  sufficient  external 
cause,  or  within  a  short  time  after  one  has  healed.  The  iritis  may  be  a  genuine  one  in  the  strict 
sense  of  the  word. 

The  diagnosis  can  then  only  be  made  from  the  results  of  treatment.  The  syphilitic  nature  is 
decided  by  the  insufficiency  of  simple  antiphlogistics,  and  by  the  necessity  and  efficacy  of  anti¬ 
syphilitic  remedies. 

It  has  been  asserted  by  many  that  syphilis  shows  in  iritis  some  very  peculiar  evidences,  which 
are  not  seen  in  an  iritis  arising  from  any  other  cause,  and  that  we  may  thus  decide  from  the 
symptoms  as  to  the  syphilitic  or  non-syphilitic  character  of  the  disease.  This,  however,  is  cer¬ 
tainly  an  error,  as  is  partly  evinced  by  the  fact  that  different  oculists  ascribe  totally  different 
symptoms  to  syphilitic  iritis.  There  are  no  local  symptoms  and  no  combination  of  these  which 
allow  us  to  designate  a  given  iritis  as  syphilitic ;  and,  on  the  other  hand,  any  iritis,  whatever  may 
have  been  its  peculiar  character,  may  depend  upon  syphilis,  and  be  subdued  by  anti-syphilitic 
treatment. 

The  syphilitic  character  of  an  iritis  can  only  be  determined^ the  positive 
proof  of  the  existence  of  constitutional  syphilis.  For  this  purpp&k^e  must  see  cer¬ 
tain  changes  on  the  other  parts  of  the  body,  the  existence^^yphilitic  eruptions, 
ulcers  of  the  pharynx,  or  at  least  the  peculiar  svvellin^jvejkttie  lymphatic  glands. 
We  may  say,  in  general  terms,  that  where  the  existeiui^r  constitutional  syphilitic 
disease  is  demonstrated  by  its  peculiar  localizationsyflMh^the  syphilitic  character  of 
an  iritis  occurring  at  the  same  time  is  more  thanLprebable ;  but  in  an  opposite  class 
of  cases  we  may  say  that,  at  times,  grounds  for  *™>icion  are  furnished  by  the  history, 
but  never  premises  for  a  decided  opinion,  s* 

Time  of  Appearance. — Iritis  occurs  rtfrJrP'ery  time  of  life.  It  often  destroys  the 
good  result  of  an  operation  for  catarc  most  advanced  old  age,  and  it  is  also 

observed  in  the  newly-born.  TheireSn'e  even  recorded  experiences  which  render 
possible  the  belief  in  an  iritis  occurring  during  foetal  life.  ( Himly ,  Pagenstecher .)  The 
middle  period  of  life,  from  th«  ■ twenty-first  to  the  fortieth  or  fiftieth  year,  certainly 
furnishes  the  greatest  percetftjjgb.  This  may  be  in  part  due  to  the  greater  frequency 
°f  traumatic  influence^  aMJonstitutional  syphilis  at  this  time  of  life.  Sex  seems  to 
exercise  no  peculiar  <&jmknce  upon  the  mild  or  severe  course  of  an  iritis.  Whether 
tbe  left  iris  and  irio%^  of  a  dark  color  are  more  disposed  to  the  affection,  as  some 
i  is  not^g^sufficiently  decided. 

The  ocqjjieJfce  of  syphilitic  iritis  iu  children,  during  the  first  month  of  life,  deserves  especial 
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notice.  It  is  easily  overlooked,  since  it  is  apt  to  run  a  very  insidious  course,  with  no  very  striking 
symptoms.  The  ordinary  accompaniments  of  such  attacks  of  iritis,  syphilitic  eruptions,  aphthae, 
condylomata  about  the  anus,  &c.,  enable  us  to  recognize  the  existence  of  syphilis  without  diffi¬ 
culty.  Such  children  generally  have  mothers  who  had  acquired  syphilis  at  a  time  not  far  removed 
from  the  period  of  parturition.  Well-nourished  children  are  said  to  be  more  disposed  to  it  than 
the  opposite  class.  ( Hutchinson .) 

Course.— Iritis  is  almost  always  divided  into  the  acute  and  chronic  forms.  Indeed, 
an  iritis  often  occurs  which  reaches  its  highest  point  within  a  few  days,  and  quickly 
exhibits  the  products  of  inflammation,  which  disappear  quite  as  quickly.  In  other 
cases  the  process  furnishes  products  only  very  gradually,  and,  sometimes  remitting, 
sometimes  exacerbating,  lasts  for  weeks  and  months  before  its  decline  is  reached. 
These  are,  however,  only  the  extremes,  which  are  connected  to  each  other  by  a  great 
number  of  intermediate  varieties,  and  in  practice  they  frequently  lose  their  significa¬ 
tion,  since  an  acute  iritis  not  unfrequently  passes  into  a  chronic  course,  and  a  typical 
chronic  process  occasionally  exacerbates  and  shows  all  the  characteristics  of  the 
most  acute  inflammation. 

The  cause  has  certainly  an  influence  upon  the  rapidity  or  slowness  of  the  process. 
Inflammations  of  the  iris  which  are  caused  by  external  irritants  are  always  more 
inclined  to  an  acute  course  than  others.  The  rapidity  of  this  is  apt  to  be  propor¬ 
tionate  to  the  amount  of  injury  done  by  the  irritating  cause. 

Syphilitic  iritis  is  sometimes  acute,  and  sometimes  chronic,  in  the  widest  sense  of 
the  term.  Secondary  iritis  is  apt  to  have  a  course  in  accordance  with  that  of  the 
primary  affection.  Where  passive  hypersemia  or  sympathy  has  been  the  chief  occa¬ 
sion,  the  disease  is  generally  chronic. 

Staphylomatous  corneal  cicatrices,  as  well  as  complete  or  nearly  complete  pos¬ 
terior  synechia  of  the  pupillary  border,  may  maintain  an  iritis  caused  by  them  for 
weeks  and  months,  and  produce  such  a  great  inclination  to  relapses,  that  the  slight¬ 
est  provocation  is  sufficient  to  set  up  the  process  anew.  Indeed,  cases  not  unfre¬ 
quently  occur  in  which  the  patient,  with  shorter  or  longer  intqrtals,  is  troubled  with 
chronic  iritis  for  years.  Generally,  choroiditis  and  retinitis  6^§^icftled  sooner  or  later, 
if  they  do  not  accompany  the  iritis  from  the  beginning  orJ0>cede  it.  Atrophy  of  the 
entire  globe  is  then  generally  the  final  result.  (See  Iri^^floroiditis.) 

Results. — The  percentage  of  cures  in  iritis  is,  qdQ)ie  whole,  large.  Yery  often, 
however,  the  inflammation  leaves  sequelae,  w]AtfFNrender  the  preservation  of  the 
functions  of  the  eye  more  or  less  doubtful,  orQvmch  entirely  destroy  them. 

In  consideration  of  this  latter  fact  we  s^uld  distinguish  between  changes  which 
the  constituent  elements  of  the  iris  themlS^es  undergo,  and  those  which  have  their 
origin  in  further  transmutations  of  tl:  ainly-marked  inflammatory  new-formations 

before  described.  Frequently  m iorbi&>  conditions  of  both  kinds,  in  the  greatest 
variety  of  combination,  are  tft^pral  results  of  the  process.  Often,  however,  the 
true  iris  tissue  returns  to  the  @mial  condition,  while  the  neoplastic  growths  assume 
a  permanent  form,  and  iinp&j?  the  functions  of  the  eye.  It  very  rarely  occurs  that 
the  iris  loses  its  normtdGharacter,  when  the  proliferation  of  tissue  was  not  sufficient 
to  cause  neoplastic  f^rWhtions. 

1.  As  is  ea^Qhderstood,  the  inflamed  tissue  of  the  iris  regains  its  normal 
condition  the>^Wre  easily,  the  less  it  is  already  changed  by  proliferation.  A  short 
duration  ai^Asli^ht  degree  of  intensity  of  the  process,  in  conjunction  with  an  eas) 
removal>^T\tne  cause,  are  especially  favorable  to  a  return  to  the  normal  condition. 
On  tl^contrary,  a  longer  existence  of  the  iritis,  even  with  less  intensity,  as  well  as 
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great  intensity  of  the  process,  and  great  development  of  new  elements  even  with  a 
shorter  duration  of  the  disease,  do  not  give  us  so  good  a  prospect  for  perfect  cure, 
especially  when  there  are  difficulties  in  the  way  of  removing  the  causes  of  the  affec¬ 
tion.  Under  such  circumstances  atrophy  is  a  very  common  result.  The  prognosis 
is  most  unfavorable  when  the  iritis  is  accompanied  by  choroiditis,  for  then  the 
nutrition  of  the  whole  globe  is  in  danger.  (See  Irido-choroiditis.) 

True  atrophy  may  be  sometimes  defined  as  a  deliquescence  of  the  elements  into 
material  capable  of  resorption,  with  a  subsequent  carrying  off  of  these  through  the 
vessels.  Sometimes  it  is  a  change  of  the  proliferating  tissue  into  dense  cicatritial 
masses,  being  a  kind  of  shrinkage,  obsolescence.  Frequently  both  forms  of  atrophy 
are  found  together.  Sometimes  they  are  confined  to  a  portion  of  the  iris.  As  a 
rule,  however,  the  whole  becomes  atrophied. 

Atrophy  is  known  to  have  occurred  in  light  irides  by  their  discoloration,  they 
being  changed  to  a  very  dirty-slate  color,  while  brown  irides  acquire  a  dirty-red  or 
tan-color,  occasionally  even  a  fawn-color. 

The  normal  appearances  of  the  iris  have  disappeared,  the  variously  ramifying, 
arch-shaped  inosculating  vessels  have  been  mostly  destroyed.  In  their  place  we 
frequently  find  very  irregularly  distributed  tendinous  striae ;  some  of  them  straight, 
some  of  them  branching  out  like  a  tree  or  forming  a  network ;  sometimes  mixed 
with  spots  of  the  same  kind,  whose  edges  appear  blurred  or  fringed. 

These  tendon-like,  neoplastic  formations  are  very  plainly  distinguished  from  the 
dense  dark-colored  groundwork,  by  their  white  or  bluish  gray,  sometimes  even 
bright  yellow,  color,  and  satin-like  brilliancy,  and,  according  as  the  number  of  them 
is  great  or  small,  modify  very  considerably  the  whole  appearance  of  the  iris.  They 
are  very  firm  and  tenacious.  Where  they  are  developed  in  abundance,  the  consist¬ 
ency  of  the  iris  appears  increased,  often  to  such  a  degree  that  it  is  torn  with 
difficulty,  and  then  causes  a  crackling  sound.  Where,  however,  they  are  only 
sparingly  formed,  or  are  entirely  wanting,  the  iris  is  generally  friable,  easily 
torn,  even  rotten,  so  that  at  the  slightest  touch  it  is  torn  in  shreds.  With  this  the 
iris  is  generally  thinned,  rarely  spongy.  The  rarefaction  sometimes  gctes  so  far,  that 
tbe  iris  has  more  the  appearance  of  a  gauze-like,  extremely  dejtffitQ  transparent 
membrane.  J2T 

This  degeneration  is,  as  a  ride,  connected  with  the  formation  oOjEk  membranes  upon  the 
posterior  wall  of  the  iris,  and  is  not  easily  found  in  a  simple  ir^j^Jmt  is  almost  a  constant 
result  of  irido-cyclitis  or  irido-choroiditis. 

The  dirty-gray,  plumbago-like  coloring  of  the  thinnest  jjforfiorfe  is  in  reality  only  the  appear¬ 
ance  of  the  black  fundus  of  the  eye,  through  the  rarefiecfoissue  of  the  iris. 

This  has  an  entirely  structureless,  molecular  basis,  (Qjvhich  only  here  and  there  strings,  or 
j  i  a  real  network  of  connective  tissue,  is  found,  and  wld^i  contain  in  varying  quantity  free  pigment, 
rariously-formed  pigment-cells  undergoing  fatty  dfcjjpieration,  fat  corpuscles,  free  nuclei,  choloid 
bodies,  etc.  The  tendon-like  striae  and  spot^iffom^ccasionally  stretch  over  the  surface  of  this 
as  delicate  pseudo  membranes,  but  genehJjfare  deeply  situated  in  its  substance,  or  permeate 
iris  in  its  entire  thickness,  bear  the^h^r^ober  of  disintegrated  connective  tissue,  containing 
Pigment  ( ScMess-Gemuseus ).  On  the^ur^ace  of  extensive  neoplastic  plaques  the  tissue  appears 
at  times  translucent,  exceedingly  tough,  striated  with  fibers  or  completely  structureless,  and  re¬ 
sembles  the  hyaline  very  much.  S^qJ3ecognize  in  it  real  newly-formed  hyaline  membranes,  which 
ave  occurred  on  the  surf  acep^XhJse  plaques,  by  the  secretion  in  layers  of  a  peculiar  rigid  product 
Wonders,  Coccius).  Itaj^ta^n  owever,  as  if  this  explanation  were  only  sufficient  for  those  cases 
111  which  the  tendon-lil&^^Splastic  growths  come  in  immediate  contact  with  the  membrane  of 
ttcernet,  or  are  even  adherent  to  this  on  account  of  the  complete  removal  of  the  anterior  cliam- 
er,  where  we  con^rjuic^tly  may  believe  that  there  is  a  secretion  from  this  membrane  ( Gracfe ). 
^here,  howjjrei^ne  aqueous  chamber  still  exists  to  any  extent,  that  is,  where  the  membrane 
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of  Descemet  does  not  participate,  this  idea  of  the  origin  is  somewhat  forced,  and  can  scarcely  be 
maintained  as  against  the  direct  proof  of  the  origin  of  this  structureless  layer  from  the  degene¬ 
rating  superficial  layer  of  the  neoplastic  plaques.  (Junge.)  We  find  that  the  muscular  fiber-cells 
of  the  sphincter  are  either  undergoing  fatty  degeneration,  or  that  they  have  already  completely 
disappeared.  Instead  of  them  appears  a  smooth  bundle  of  delicate  connective-tissue  fibers, 
with  interspersed  fatty  detritus  and  pigment.  The  nerves  also  become  atrophied  very  quickly  as 
a  general  rule,  and  are  entirely  destroyed.  We  often  find  numerous  remains  of  the  vessels  in  an 
atheromatous  condition  or  completely  obliterated,  and  a  few  advanced  in  retrogressive  metamor¬ 
phosis.  Occasionally  such  remains  of  vessels  form  the  chief  part  of  individual  parts  of  the  iris. 
Between  them  not  unfrequently  are  other  vessels,  still  permeable,  which  are  then  often  enor¬ 
mously  distended,  so  that  they  may  be  appreciated  by  the  naked  eye  on  the  living  subject  as  very 
irregular  branches  of  a  venous  appearance,  curving  on  the  surface  of  the  iris. 

These  alterations  in  the  vessels  explain  the  very  profuse  hemorrhages  which  occur  on  injury 
to  the  atrophied  iris.  The  posterior  boundary  layer  is  occasionally  thickened,  very  friable, 
and  delicate;  more  often,  however,  it  appears  to  be  wanting,  having  deteriorated  into  a 
shrunken  mass.  The  posterior  limiting  layer  is  almost  always  involved  in  the  shrinking  false 
membranes. 

It  is  evident  that  under  such  conditions  the  functions  of  the  iris  are  always 
completely  destroyed.  This  is  indicated,  on  the  one  hand,  by  the  complete  immo¬ 
bility  of  the  pupil  and  loss  of  the  power  of  accommodation,  and  on  the  other  hand 
by  striking  changes  in  position  and  by  loss  of  the  normal  tension  of  the  iris. 

2.  a .  Papillary  excrescences  on  the  pupillary  margin  frequently  recede  again,  so 
that  they  cease  to  maintain  the  posterior  synechia  which  they  have  caused.  Under 
the  action  of  the  returning  muscular  power  of  the  iris  they  are  torn  even  after  they 
are  drawn  out  to  thin  threads.  The  remains  are  easily  removed  by  absorption  and 
shrinkage,  so  that  they  are  no  longer  visible  to  the  naked  eye.  Still,  not  unfrequently 
spots,  which  are  richly  pigmented,  remain  on  the  anterior  capsule  as  an  evidence  of 
previously  existing  synechia  of  this  variety,  which  appear  very  plainly  on  exami¬ 
nation  with  the  ophthalmoscope,  or  by  oblique  illumination. 

Suoh  papillary  excrescences  are  often  permanent,  however,  either  in  their  original 
form  or  spun  out  in  longer  or  shorter  threads.  They  are  indicated  by  a  perma¬ 
nent  distortion  of  the  pupil,  and,  when  it  is  dilated,  by  a  ve^ acute  prominent  angle 
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which  the  pupillary  border  forms  at  the  point  of  attachm^iCjWhen  the  sphincter  ii 
strongly  contracted,  and  especially  when  the  eye  is  h  m  y  illuminated,  and  under 
great  straining  of  the  accommodation,  these  small  ^m^wths  readily  escape  observa¬ 
tion.  Since  they  are  chiefly  situated  on  the  p  •al  surface,  it  not  unfrequently 
occurs  that,  after  the  inflammation  has  runh^Sjfrurse,  the  sphincter-muscle,  which 
has  again  become  fully  capable  of  doing  fcsJ\^ork  if  properly  excited,  approaches 
the  center  of  the  pupil,  passing  over  the^dhesions.  Thus  the  posterior  synechia  are 
completely  covered  by  the  pupillary  z<0  of  the  iris,  and  the  pupil  appears  round, 
although  its  border  is  adherent  td&e  capsule  at  several  points,  and  at  different 
distances  from  the  center.  Th^s^incter  must  then  be  paralyzed  by  mydriatics,  in 
order  that  we  may  perceive  s|h^4?regularity  of  the  pupil. 

If  under  such  circum&t^noek  the  iritis  recurs,  it  may  easily  happen  that  portions 
of  the  iiis  become  acl^erjnt  to  the  capsule,  and  the  points  o‘f  adhesion  being 
stretched  to  cords,  beyond  the  pupillary  margin  like  bridges.  It  appears  that 
it  is  such  formaJflMte  which  have  of  late  years  been  described  as  remains  of  the 
pupillary  me»rt(mie  (II  Cohn ,  Keyser ,  Korny  0.  Becker ).  At  any  rate  they  cannot 
be  easily  n*£wyto  agree  with  the  anatomy  of  the  pupillary  membrane  (Ammon, 
Schoeler\\  ^  I 

In^i^tional  cases  even  a  complete  posterior  synechia  is  detached  by  muscular 
act^n.  If  the  pupil  were  at  the  same  time  small,  and  the  capsule  in  its  bounds 
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covered  by  iritic  new -formation,  this  remains  behind,  after  the  freeing  of  the  pupil¬ 
lary  border,  occasionally,  as  a  small,  strongly  demarcated  spot  on  the  center  of  the 
capsule,  representing  a  so-called  central  capsular  cataract,  which  increases  greatly  in 
thickness  by  a  cataractous  transformation  of  the  parts  of  the  lens  lying  behind,  and 
may  become  a  pyramidal  cataract. 

b.  Dense  iritic  products  in  the  bounds  of  the  pupil  always  become  permanent. 
They  shrink  somewhat,  but  in  spite  of  this  maintain  a  very  considerable  thickness. 
These  neoplastic  plugs  are  generally  called  false  cataracts ,  a  name  which  appears  to 
some  extent  justified  by  the  almost  constant  association  of  the  condition  in  question 
with  lenticular  cataract.  According  to  this,  false  cataracts  are  only  distinguished 
from  capsular  cataract  caused  by  iritic  deposits,  by  the  density  of  the  neoplastic 
formation. 

Various  special  names  are  given  to  the  false  cataracts,  which  are  derived  from  the  anatomi¬ 
cal  character  of  the  new-formation.  Thus  a  lymph-cataract  is  spoken  of  when  the  new-formation 
which  has  become  permanent  resembles  tendinous  tissue  in  its  external  appearance,  or  when  the 
greater  part  appears  composed  of  it.  The  name  is  not  changed,  if  from  the  symptoms  a  calca¬ 
reous  or  osseous  degeneration  has  occurred.  But  if  the  plug  has  become  hardened  by  hemor¬ 
rhagic  extravasation,  or  even  if  the  principal  part  be  the  remains  of  a  blood-coagulum,  and  the 
blood  then  changes  into  pigment,  the  new-formation  takes  the  name  of  blood-cataract,  cataracta 
spuria  cruenta  or  grumosa. 

A  permanent  but  not  very  dense  new-formation,  closing  the  pupil,  is  generally  described  as  a 
pigment-cataract,  cataracta  choroidalis.  It  is  very  richly  supplied  with  neoplastic  elemeuts,  and 
therefore  very  dark.  These  may  be  perceived  as  branch-like  or  reticulate  striae,  or  may  even  be 
of  a  color  varying  between  a  uniform  brown  and  black. 


c.  In  order  to  be  able  to  speak  of  a  capsular-cataract  united  witli  posterior  syne¬ 
chia,  or  a  false  cataract  in  the  just-described  signification  of  the  word,  it  is  assumed 
that  the  pupil  is  quite  large. 

But  it  not  unfrequently  occurs  that  the  pupil  is  contracted  to  the  size  of  a  head 
of  a  pin,  or  to  a  narrow,  usually  irregular,  fissure,  and  retains  form  drom  the  neo¬ 
plastic  tissue,  since  an  adhesion  of  the  pupillary  margin  lias  occm^eo^  This  condi¬ 
tion,  which  is  incapable  of  spontaneous  relief,  is  called  atresiaQMtfpillce ,  closure  of 
the  pupil. 

The  atresia  occurs  even  during  the  proper  inflammato^y^ondition,  but  is  just  as 
often  completed  after  the  iritis  has  run  its  course,  sinc^tw  product  poured  into  and 
infiltrated  through  the  pupillary  zone  of  the  iris  sh/n^?vind  thus  narrows  the  pupil 
niore  and  more.  it 

& 

Where  the  lens  with  the  capsule  remains,  thep^Jllary  border  is  always  adherent  to  the  crys¬ 
talline  body  by  the  new-formation  closing  the  pi(mk  and  therefore  the  name  capsular-cataract  is 
generally  given  it.  But  often,  after  completeness  m  the  lens,  atresia  of  the  pupil  occurs.  Then 
tbe  iris  either  falls  into  the  aqueous  charnfc^vor  is  drawn  backward  in  a  funnel-shape,  since  the 
plug  which  closes  the  pupil  is  in  orgrffficS&minection  with  the  vitreous  humor,  which  is  generally 
already  advanced  in  connective-tissu^dflgeneration  and  shrinkage. 

3.  Gummy  tumors  aro^itckly  absorbed.  They  may,  however,  become  perma¬ 
nent  degenerations. 

The  smaller  theft^$mk  into  hard,  more  or  less  pigmented,  nodules,  which  often 
c°ntain  much  fat^Aid  lime.  The  larger  outgrowths,  and  the  granulations  which  are 
nkio  to  them,  b(£)h$  contrary,  when  they  are  destroyed,  change  to  a  tough  tendon- 
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like  cicatritial  mass,  which  either  only  lies  upon  the  surface  of  the  iris,  or  appears 
disseminated  in  the  depth  of  it. 

Suppuration  is  also  no  very  uncommon  termination.  Suppuration  does  not  often 
occur  in  small  nodules,  or  ulcerative  losses  of  substance,  which  are  apt  to  leave  a 
small  radiated  cicatrix.  Larger  gummy  tumors,  and  condylomatous  outgrowths,  on 
the  contrary,  are  often  removed  by  suppuration. 

Those  excrescences  especially  incline  to  suppuration  which,  from  the  beginning, 
have  more  of  a  caseous  color.  The  result  is  then  generally  a  formidable  hypopyon. 

4.  Hypopyon,  whether  it  be  primary  or  secondary,  that  is,  when  it  has  resulted 
from  the  deliquescence  of  inflammatory  tumors,  is  generally  absorbed  without  espe¬ 
cial  difficulty.  The  difficulties  are  the  less,  the  smaller  the  collection  of  pus  in 
the  aqueous  chamber,  and  the  slighter  the  amount  of  dense  material  which  they 
contain.  Sometimes  a  few  hours  only  are  sufficient  to  cause  quite  a  large  hypopyon 
to  disappear,  while  in  other  cases  days  and  even  weeks  are  necessary  for  the  same 
result.  Besides,  the  absorption  is  by  no  means  always  a  steadily-advancing  process; 
often  there  is  an  increase  aud  decrease  of  the  hypopyon  observed.  It  even  not  unfre- 
quently  disappears  several  times  in  the  course  of  an  iritis,  again  appearing,  until 
finally  the  process  comes  to  an  end. 

Frequently,  however,  an  iritis  accompanied  by  hypopyon  leads  to  morbid 
conditions,  which  very  much  impair  the  functions  of  the  eye.  On  the  one  hand, 
in  such  cases,  the  abundant  development  of  papillary  excrescences  on  the  pupillary 
margin  is  the  rule ;  and  besides,  degenerative  atrophy  of  the  iris,  after  so  severe 
a  process,  occurs  very  frequently.  But,  on  the  other  hand,  the  absorption  of  the 
hypopyon  is  not  always  complete ;  portions  of  it  remain  behind  in  the  eye.  Espe¬ 
cially  in  the  case  of  large  accumulations  of  pus  in  the  chamber,  a  complete  disap¬ 
pearance  is  one  of  the  rarer  occurrences,  although  it  is  not  to  be  denied  that 
occasionally  a  hypopyon  which  fills  up  the  entire  aqueous  chamber  is  quickly  and 
completely  absorbed.  It  is  especially  the  flocculent  coagulations  in  hypopyon 
which  readily  become  permanent.  A  portion  of  it  changes  to  a  rigid  tendinous 
mass,  while  the  remainder  undergoes  calcareous  and  fatty  deaeration. 

Most  frequently  such  new-formations,  after  hypopyoiwN^  found  in  the  deepest 
portions  of  the  aqueous  chamber.  It  fills  up  the  cres^^rc  periphery  of  the  cham¬ 
ber  to  a  varying  height,  and  is  continued  upon  the^a&Jhbrane  of  Descemet ,  and  the 
anterior  surface  of  the  iris,  in  the  form  of  cloudv^wrated  spots,  covering  over  these 
parts  to  a  greater  or  less  extent.  After  a  vefyCWge  hypopyon,  the  entire  posterior 
and  anterior  walls  of  the  chamber  remajg  Soared  by  such  depositions.  They  are 
apt  to  be  especially  abundant  in  the  puralvtad  to  form  a  firm  plug,  which  completely 
covers  it,  and  thus  makes  a  false  cata^cir  These  conditions  assume  that  the  cornea 
was  able  to  preserve  its  normal  sta&L^fhich  is  frequently  not  the  case.  A  suppura¬ 
tive  iritis  often  begins  in  comi  a  suppurative  keratitis,  or  the  inflammatory 

process  in  the  course  of  an  is  continued  upon  the  cornea.  This  is  partially 
destroyed  by  ulceration,  ^eiaWated,  and  thus  a  way  opened  for  the  exit  of  the  kypo- 
pyon.  -  ^ 

Not  unfrequentl^jfej  process  is  here  arrested,  the  iritis  recedes,  and  a  perforat* 
ing  corneal  ulceu-^Oidded  to  its  consequences.  On  the  other  hand,  the  process 
often  proceed^&  further,  the  globe  is  destroyed  by  atrophy  or  phthisis,  the  deeper- 
lying  parts  oiyne  eye  being  involved  in  the  process.  With  a  very  large  collection 
of  pus  blithe  aqueous  chamber,  such  a  transition  of  the  iritis  to  suppurative 
panojffira^mitis  is  quite  frequent,  and  results  either  before  the  suppurative  perfora- 
tionjQKhe  cornea,  or  certainly  after  it. 
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Treatment. — The  therapeutic  indications  are : 

1.  Removal  of  the  causes  that  are  still  somewhat  active. 

2.  Keeping  away  all  sources  of  injury  which  may  maintain  or  even  increase  the 
inflammatory  process. 

3.  Diminution  and  limitation  of  the  proliferation  of  tissue,  and  a  reduction  to  the 
normal  mean  of  the  increased  nutrition. 

4.  Prevention  of  the  possible  dangers  from  iritic  neoplastic  formations. 

5.  In  case  this  latter  does  not  succeed,  the  direct  removal  or  lessening  of  tho 
disturbance  of  function  caused  by  them. 

1.  In  order  to  fulfill  the  indications  arising  from  the  cause  of  the  disease, 

a .  Operative  means  are,  by  no  means  unfrequently,  necessary.  Where  foreign 
bodies  which  are  in  the  conjunctiva,  in  the  cornea,  or  in  the  interior  of  the  globe,  are 
the  proximate  cause  of  the  iritis,  their  operative  removal  is  the  imperative  duty  of  the 
surgeon.  If  this  be  not  done,  the  globe,  as  a  rule,  is  completely  destroyed,  or  becomes 
incapable  of  performing  its  functions.  This  rule  is  also  applicable  in  cases  in  which 
the  lens  has  fallen  into  the  anterior  chamber,  or  pieces  of  cataract  have  become 
detached,  and,  lying  in  the  anterior  chamber,  irritate  the  iris,  or  where  a  lens  which 
has  been  incised  swells  greatly,  and  thus  presses  or  stretches  the  iris  mechanically. 
Extraction  of  the  lens  can  then  scarcely  be  avoided  without  great  danger,  and 
is  best  performed  as  quickly  as  possible,  when,  for  reasons  to  be  subsequently  given, 
iridectomy  does  not  appear  more  appropriate.  Where  there  is  reason  to  believe 
that  an  existing  iritis  has  been  excited  from  sympathy  with  an  inflammatory  process 
in  the  other  eye,  accompanied  by  severe  irritation,  the  latter  may  require  the  form¬ 
ation  of  an  artificial  pupil,  and,  under  some  circumstances,  even  the  enucleation  of  the 
globe.  In  the  case  of  chronic  iritis,  in  which  relapses  constantly  occur  which  are 
maintained  or  favored  by  existing  synechia  of  the  pupillary  margin,  we  should  not 
delay  the  performance  of  an  iridectomy,  since  by  its  postponement  the  treatment  of 
the  inflammation  is  apt  to  have  only  a  transient  effect.  Besides,  at  each  relapse, 
the  danger  of  atrophy  increases,  and  the  prospect  of  the  restoration  of  a  certain 
amount  of  vision  is  lessened.  As  the  best  time  for  the  performanqAof  the  opera¬ 
tion,  we  choose  the  first  decided  remission.  As  long  as  the  inflanitmtc&’y  symptoms 
are  still  somewhat  prominent,  the  operation  is  apt  to  be  very j^^ml ;  hemorrhage 
often  occurs,  and,  as  a  further  result,  the  newly-formed  pu|fiXTs  again  closed.  In 
general,  when  thus  performed,  the  danger  of  a  severe  ^e^tion  is  great,  and  the 
hope  of  a  successful  result  is  therefore  slight.  /^O 

5.  As  to  the  rest,  iritis  demands  a  severe  dieteth^re'gimen.  In  the  great  danger 
^hich  is  attached  to  every  iritis,  even  when  it  ru^  its  course  with  no  very  marked 
symptoms,  the  watchfulness  of  the  physician,1 Wid  his  care  in  keeping  away  all 
possible  sources  of  injury  from  the  eye,  can  mjC&e  too  assiduous.  The  greatest  bodily 
and  mental  rest  of  the  patient,  his  aW|«A)in  a  darkened  room,  the  recumbent 
posture,  the  avoidance  of  every  thing^lfiuh  may  cause  the  slightest  straining  of  the 
eyes,  the  removal  of  opportunitiarfWhypersemia  and  congestion,  are  indispensable 
requirements. 

c.  Very  especial  causal  i^JJJ&ations  arise  from  the  dyscrasial  origin  of  many 
^animations  of  the  iris,  syphilitic  iritis,  especially,  the  rapidity  with  which 
^0  process,  when  onoe^S^tblished,  may  excite  conditions  which,  having  occurred, 
are  only  removed  vraV’difliculty,  or  which  oppose  every  therapeutic  procedure, 
^permanently  k*Wir  or  destroy  the  functions  of  the  eye,  should  be  considered. 

should $^erore  treat  the  constitutional  disease  with  remedies  which  act  the 
toost  powerfi^t  and  certainly  in  the  shortest  time,  but  which  do  not  easily  do 
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harm  to  the  general  system,  causing  results  which  lead  us  to  interrupt  the  treat¬ 
ment  at  a  time  in  which  the  iritis  still  exists,  as  well  as  the  constitutional  disease. 
According  to  experience,  these  requirements  are  best  secured  by  a  well-conducted 
inunction  treatment.  In  marked  cases  the  treatment  should  be  commenced  at 
once,  except  where  we  know  that  it  will  not  be  borne.  Trifling  with  the  other 
mercurials  and  other  unreliable  remedies  is  often  bitterly  punished. 

2.  The  indication  from  the  disease ,  and  the  treatment  of  the  iritis  proper,  in 
accordance  with  this,  are  in  the  main  directed  according  to  the  severity  of  the 
process,  and  the  vascular  and  nervous  disturbances  accompanying  it.  On  the  whole, 
the  rules  here  hold  good  which  are  to  be  observed  in  the  direct  treatment  of 
keratitis,  and  any  other  inflammation.  The  process  is  every  where  the  same,  only 
the  substratum  is  different. 

3.  From  the  beginning  of  an  attack  of  iritis,  there  are  a  number  of  urgent  indica¬ 
tions  to  be  fulfilled,  resulting  from  the  frequent  appearance  of  certain  neoplastic 
formations.  These  indications  aim  at  the  prevention  of  permanent  results  of 
inflammation,  which  impair  the  functions  of  the  eye. 

a .  The  papillary  outgrowths  of  the  pupillary  margin  play  the  most  important 
part  in  this  respect,  with  the  adhesions  of  the  iris  to  the  anterior  capsule  caused  by 
them.  There  is  scarcely  an  iritis  in  which  one  or  the  other  form  of  pupillary 
excrescences  does  not  occur,  or  at  least  the  danger  of  a  partial  adhesion  of  the 
pupillary  margin  to  the  capsule.  From  this,  the  necessity  is  seen  of  uniting  the 
therapeutic  means,  intended  to  secure  the  limitation  and  suppression  of  morbid 
proliferation  of  tissue,  with  iustillation  of  a  strong  solution  of  neutral  sulphate  of 
atropia  once  or  twice  a  day,  in  order  to  oppose  recent  synechia  as  rapidly  as 
possible. 


Of  course,  in  a  true  and  complete  iritis  the  effect  of  the  mydriatics  is  not  observed  at  once  to  a 
marked  degree.  A  dilatation  of  the  pupil  only  occurs  when  the  inflammation  proper  has  passed 
over  its  point  of  culmination,  and  the  muscular  fibers  under  the  retrocession  of  the  newly-formed 
elements  have  agaiu  become  capable  of  performing  their  functions.  iBut  it  is  not  possible  to 
exactly  fix  the  time  of  the  appearance  of  these  conditions,  and^e^n^  delay  is  punished  by 
increasing  firmness  of  the  adhesions  and  difficulty  in  removinarOwh.  The  timely  use  of  the 
mydriatic  has  for  its  object,  aside  from  its  effect  in  lessening  injftqjnon,  the  preparation  of  a  way 
for  the  enlargement  of  the  pupil,  in  order  to  accomplish  thjsCNthe  moment  when  the  muscular 
fibers  have  attained  the  necessary  freedom. 

b.  Collections  of  pus  in  the  anterior  chanfEefc^cur  much  more  rarely,  and  require 
special  treatment.  The  old  belief  in  th&aoSorbent  power  of  mercurials  and  the 
preparations  of  iodine  has  been  very mi^jlessened  in  modern  times ;  but  the  direct 
evacuation  of  the  aqueous  chambe^^y  means  of  a  paracentesis  of  the  cornea  is 
constantly  gaining  more  friends.  t^We  is,  indeed,  no  doubt  that  this  procedure  far 
exceeds  all  others  in  efficao$fajU&he  case  of  hypopyon,  and  that  it  often  produces 
astonishing  results.  Whej;e^\ferefore,  the  hypopyon  is  quite  large,  the  evacuation 
should  not  be  long  posfoortea,  and  in  case  of  necessity  it  may  be  repeated.  The 
greater  the  amount  ot>jjs  collected,  the  severer  the  condition  of  irritation,  the  more 


intense  the  disturbance  in  circulation  and  the  nervous  excitement,  the  more 
imperative  beqonr^me  indications,  and  far  more  dangerous  the  postponement  of 
the  operatiomSyrhere  the  deeper  parts  of  the  eye  are  also  affected,  and  a  marked 
increase  offtlm^intraocular  pressure  is  evident,  or  the  cornea  is  already  attacked, 
and  a  ^nmpkneous  perforation  is  to  be  feared,  the  danger  has  risen  to  the  highest 
poin^amff  the  immediate  paracentesis  of  the  cornea  is  the  vital  indication  for  the 
affected  eye. 
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The  favorable  results  and  the  relative  want  of  danger  of  the  paracentesis  have  led,  as  will  be 
understood,  to  a  greater  frequency  in  its  indication.  In  later  times,  the  operation  in  question  is 
said  to  be  one  absolutely  indicated  in  depositions  of  pus  in  the  smallest  hypopyon,  and  even  when 
the  aqueous  humor  is  only  turbid.  There  is  nothing  really  to  be  urged  against  this,  especially  in 
those  cases  in  which  the  inflammation  is  still  progressive,  and  we  may  expect  an  increase  of  the 
pus  in  the  chamber.  But  no  objection  can  be  made  to  some  delay,  since  it  is  well  known  that  a 
small  hypopyon  often  disappears  spontaneously  in  the  shortest  time,  without  leaving  behind  any 
evil  results. 

Paracentesis  has,  on  the  one  hand,  a  favorable  effect,  by  evacuating  the  pus  directly  from  the 
aqueous  chamber,  and  thus  preventing  the  flocculent  coagulations  which  resist  absorption  from 
being  developed  on  the  walls  of  the  chamber,  and  there  consolidating.  On  the  other  side,  the 
diminution  of  the  intraocular  pressure  is  not  to  be  lightly  estimated. 

4.  The  after-treat inent  requires  scarcely  less  care  than  the  treatment  of  the  iritis 
itself.  It  is  first  directed  toward  protecting  the  eye  from  every  source  of  injury. 
The  patient  may  only  gradually  return  to  his  ordinary  avocations. 

An  extremely  important  part  of  the  after-treatment  is  the  removal  of  certain 
permanent  results  of  iritis ;  and  among  others,  the  so  frequently  occurring  adhesions 
of  the  pupillary  margin  to  the  anterior  capsule,  or  the  removal  of  their  distinctive 
influence  upon  vision,  and  the  subsequent  nutrition  of  the  eye. 

The  means  for  fulfilling  these  indications  are  especially  the  use  of  powerful 
mydriatics,  and  the  performance  of  certain  operations.  In  the  cases  in  which  the 
condition  of  the  tissue  of  the  iris  allows  us  to  suppose  that  muscular  fibers  capable 
of  performing  their  functions  still  exist,  the  treatment  of  posterior  synechia  should 
always  be  begun  by  the  application  of  strong  mydriatics,  and  be  continued  until  the 
pupillary  margin  is  free,  or  the  remedy  has  shown  itself  insufficient.  It  generally 
requires  some  time  to  secure  the  end.  If,  therefore,  the  first  application  is  not  success¬ 
ful,  we  should  not  hesitate  to  repeat  it.  In  peripheral  adhesions,  the  preparations  of 
calabar-bean  may  be  of  use.  (0.  Becker .) 


Very  recently  it  has  been  recommended  to  separate  posterior  synechia,  which  are  troublesome, 
and  which  can  not  be  detached  in  the  manner  described,  and  to  then  keep  the  nupil  dilated  by 
powerful  mydriatics  for  as  long  a  time  as  possible,  thus  keeping  the  divided ^pijtts  away  from 
each  other,  and  preventing  their  reunion.  ( Streatfield .)  The  brilliant  r|s^lt,rfnd  the  entire 
want  of  danger  in  the  operation,  which  has  been  called  corelysis ,  are  estirmj^highly.  (A.  Weber , 
Hmer,  Passavant). 

The  necessity  of  a  mydriasis  which  is  powerful,  and  which  coqtirfuarfor  some  time,  is  shown 
^  the  fact  that  corelysis  can  only  be  properly  performed  where  iljxmuscular  system  of  the  iris 
has  preserved  its  functions,  and  where  the  pupillary  margirfT&JSJLt  in  its  greatest  portion,  is 
easily  distended.  A  good  result  may  be  especially  expected  Wa  corelysis  in  a  partial  posterior 
synechia,  whether  this  is  produced  by  numerous  scattei^^ap illary  outgrowths,  or  by  delicate, 
s®all,  border-like  neoplasia.  So  long  as  irritation  still  eii&cs  in  the  iris,  or  the  neighboring  parts, 
^relysis  does  not  appear  advisable,  since  the  musin^j  power  of  the  iris  is  very  much  impaired, 
H  therefore,  the  effect  of  the  atropine  is  insuffic@L  not  to  speak  of  the  possibility  of  a  severe 
faction.  v  ^ 

lu  the  same  way,  corelysis  is  not  indicatodSJhere  the  pupillary  margin  is  adherent  entirely,  or 
lefly,  to  the  capsule  by  means  of  for/nd^fe  inflammatory  products,  or  where  its  structure  is 
ei’ed  to  any  great  extent,  or  where  thewraole  iris  appears  atrophied. 

Vrhere  the  whole  pupil  is  coverc^Jy  iritic  depositions  or  by  the  products  of  a  capsulitis,  the 
5eparation  of  the  pupillary  margfmls  evidently  not  sufficient  to  re-establish  even  a  moderately 
Jl^tory  amount  of  vision,  ^^fely sis  can  then,  at  the  most,  only  serve  to  make  an  iridectomy 


-  and  useful. 


An  artificial^  is  indicated  where,  in  the  existence  of  a  complete  or  nearly 
i^orsynechia,  the  mydriatics  can  not  accomplish  their  object,  or  where, 
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on  account  of  the  condition  of  the  tissue  of  the  iris,  it  is  seen  beforehand  that  a  power¬ 
ful  muscular  contraction  is  impossible,  and  then  the  operation  should  not  be  long  post¬ 
poned.  It  is  here,  as  has  been  said,  not  only  a  question  of  the  reestablishment  of  a 
passage  for  the  rays  of  light  to  enter,  and  of  an  improvement  of  vision,  but  also  the 
prevention  of  the  very  unpleasant  and  not  rare  consequences  which  may  result  from 
this  condition.  The  tissue  of  the  iris  is  more  and  more  changed  at  each  relapse, 
and  approximated  to  the  final  atrophy.  The  deposition  on  the  anterior  capsule  is 
increased,  and  thus  the  prospect  of  the  success  of  a  subsequent  operation  lessened. 
The  principal  danger  of  the  postponement  of  the  performance  of  an  iridectomy  lies, 
according  to  experience,  in  the  inclination  of  the  choroid  to  participate  in  such 
relapses.  Besides,  the  fact  is  to  be  taken  into  consideration  that,  in  long  con¬ 
tinuance  of  the  condition  in  question,  the  nucleus  of  the  lens  often  becomes  affected, 
and  thus  a  complete  cataract  is  formed.  The  removal  of  this  involves  many  diffi¬ 
culties,  while,  by  a  timely  iridectomy,  we  might  have  reasonably  hoped  to  somewhat 
clear  up  the  opacities  of  the  capsule.  It  is  sufficiently  shown  from  all  this,  that  the 
extent  and  thickness  of  the  capsular  opacities  can  only  secondarily  influence  the 
indication  for  an  iridectomy,  and  that  the  operation  appears  advisable  in  cases  in 
which  attacks  of  inflammation  and  ciliary  neurosis  are  often  recurring,  or  even 
cause  us  to  fear  a  transition  of  the  process  to  the  deeper  parts  of  the  eye,  even  when 
the  vision  is  relatively  little  impaired.  The  damage  which  may  be  done  to  the  expres¬ 
sion  of  the  face  by  the  artificial  pupil,  is  easily  made  very  small  by  making  it  upward. 
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THE  OPERATION  FOR  THE  FORMATION  OF  AN  ARTIFICIAL  PUPIL, 
x  IRIDECTOMY. 


Indications. — Iridectomy  is  undoubtedly  the  most  frequently  performed  of  any 
of  the  operations  on  the  eye.  It  serves  not  only  to  open  a  new  way  for  the  rays 
of  light  to  enter  the  eye,  to  enlarge  the  morbidly  contracted  or  displaced  pupil,  but 
also  to  diminish  the  increased  intraocular  pressure,  as  well  as  to  restore  to  the 
capsule  of  the  globe  a  certain  degree  of  distensibility,  and  therewith  to  permanently 
relieve  any  disturbances  in  the  circulation  and  nutrition  of  the  inner  parts  of  the 
eye. 

The  formation  of  an  artificial  pupil  appears  to  be  indicated,  or  at  least  is  recom¬ 
mended,  by  many,  under  the  following  circumstances,  viz. : 

1.  In  the  existence  of  dense  opacities  of  the  cornea  which  can  not  be  cleared  up, 
and  which  cover  the  greater  part  or  the  whole  of  the  pupil,  whether  they  are  con¬ 
nected  with  anterior  synechia  of  the  iris  or  not. 

2.  In  atresia  pupillce,  closure  of  the  pupil,  false  cataract,  especially  in  complete 
or  nearly  complete  posterior  synechia  of  the  pupillary  margin,  with  or  without 
coincident  opacity  of  the  capsule  and  chronic  iritis  depending  upon  it,  iri do-choroid¬ 
itis,  panophthalmitis,  as  well  as  where  there  is  sympathetic  affection  of  the  other 
eye. 

3.  In  ulcerative  processes  in  the  cornea  which  require  a  relaxation  of  tension  by 
a  paracentesis,  but  which,  on  account  of  their  position  and  extent,  cause  us  to  expect 
a  corneal  opacity,  which  will  require  an  artificial  pupil. 

4.  In  the  various  forms  of  corneal  and  scleral  staphylomata. 

5.  In  glaucoma.  . ^ 

6.  In  lateral  displacements  of  the  lens,  when  a  portion(0f  the  transparent 

crystalline  displaces  the  pupil,  and  thus  becomes  the  of  impairment  of 

vision. 

7.  In  partial  opacities  of  the  lens  and  capsule.wjKIyP  greatly  injure  the  sight, 

and  which  are  stationary  or  advance  very  slowlyjuum  therefore  do  not  allow  us  to 
expect  the  maturity  of  the  cataract  for  a  long  ^ie,  and  which,  besides,  can  not  be 
directly  removed  without  considerable  danger, O  long  as  the  cataract  is  not  further 
advanced.  Jb 

8.  In  swelling  of  a  cataractous  lens-jQ^e  capsule  has  been  opened  by  an  acci¬ 
dent  or  by  an  operation,  but  in  whhMwre  evacuation  of  the  larger  part  by  a  para¬ 
centesis  of  the  cornea  does  not  siiw^a,  and  if  the  cataractous-lens  substance  presses 
the  iris  forward,  or  lies  in  the^j^pil  or  aqueous  chamber,  and  thus  mechanically 
irritates  the  iris  and  threatet^yt  closure  of  the  pupil  by  inflammation. 

9.  As  an  auxiliary  in  fcfiyVarious  cataract  operations. 

10.  To  assist  the  *MfiWal  of  foreign  bodies  which  lie  in  the  aqueous  chamber, 

are  in  the  iris,  a^Qwhich  can  not  be  removed  without  tearing  or  injuring  it. 

11.  In  obstinate  myosis. 

Method  ^ryarformance. — Up  to  this  time  an  incredible  number  of  methods, 
niore  or  le&a  amerent,  have  been  recognized.  ( Eimly .)  The  so-called  iridectomy, 
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cutting  out  a  piece  of  the  iris  {Beer),  stands  highest  as  to  success  and  safety.  All 
the  other  methods  have  been  almost  entirely  abandoned,  and  properly  so,  since 
iridectomy,  under  almost  all  circumstances,  is  more  easily  performed,  and,  with  only 
very  slight  modifications,  successfully. 

The  instruments  required  are  a  straight,  or,  in  case  the  artificial  pupil  is  to  be 
made  inward  or  upward,  an  angular,  lance-shaped  knife,  a  delicate  straight  hook 
or  slightly  curved  Fischer's  forceps,  and  a  small  Louis's  scissors. 


Instead  of  the  forceps,  the  little  iris-hook  is  much  used.  It  is  harder  to  manage  than  the 
forceps.  It  easily  injures  the  capsule,  and  does  not  so  readily  allow  a  measurement  of  the  size 
of  the  pupil.  Whoever  wishes  to  use  it,  should  choose  one  with  a  neck  which  may  be  bent 
(Himly).  It  is  often  necessary  to  bend  the  hook  in  order  to  reach  over  the  nose. 

Recently  it  has  been  thought  that  the  linear  incision  could  be  better  made  with  Graefe’s 
narrow  cataract  knife  ( Wecker,  Le  Gad).  Special  advantages  have  been  promised  from  it  in 
cases  of  extensive  corneal  cicatrices,  where  only  a  very  small  peripherical  portion  of  the  cornea 
has  remained  transparent ;  in  ulcers  of  the  cornea  with  suppurative  iritis  or  iridocyclitis,  in 
iritis  with  hypopyum  and  disease  of  the  vitreous,  in  formation  of  false  membranes  upon  the 
posterior  wall  of  the  iris,  for  removing  a  cysticercus  or  foreign  body  from  the  vitreous,  etc. 
In  glaucoma  this  procedure  seems  more  dangerous,  on  account  of  the  easy  rupture  of  the  zonula, 
adhesion  of  the  iris  in  the  wound,  and  cystoid  cicatrization  ( Graefe). 

The  so-called  ophthalmostat,  an  instrument  for  keeping  the  ball  fixed  in  a  certain  position,  is 
especially  to  be  recommended  when  the  artificial  pupil  is  to  be  made  upward.  Even  with  very 
quiet  patients  the  eye  readily  rolls  upward  and  is  covered  by  the  upper  lid.  When  the  eye  thus 
turns  upward,  in  spite  of  every  precaution,  injury  to  the  capsule  is  easily  caused.  We  are  not 
always  able,  after  the  entrance  of  the  knife  into  the  aqueous  chamber,  to  turn  it  quickly 
enough  when  the  eyeball  rolls  upward,  and  thus  the  point  of  the  knife  enters  the  capsule.  On 
withdrawing  the  knife  from  the  chamber,  when  the  eye  is  forcibly  turned  upward,  we  are 
obliged  to  turn  the  point  very  far  back,  and  thus  the  capsule  is  easily  torn. 


A  toothed  forceps,  by  which  the  ocular  conjunctiva  is  seized  near  the  cornea,  answers  the  best 
as  an  ophthalmostat.  Forceps  whose  grasp  is  insured  by  a  slide,  are  not  so  well  fitted  for  use, 
because  they  can  not  always  be  opened  quickly  enough  and  the  instrument  removed,  when  the 
patient  unexpectedly  moves  his  head.  Seizing  the  conjunctiva  at  a  greater  distance  from  the 
cornea,  and  fastening  with  it  a  portion  of  one  of  the  recti  muscles,  we  a*<Jkl  tearing  the  conjunc¬ 
tiva,  but  are  apt  to  cause  rotary  movements  of  the  eye,  which  rendei^^  operation  very  difficult. 
In  very  restless  patients,  especially  in  children,  fixation  does  not  i^yver  at  all,  since  it  is  pain¬ 
ful,  and  makes  the  patient  resist  more,  or  renders  the  muscles  v^r0knse.  In  such  cases  anaesthesia 
is  imperatively  necessary. 


Any  especial  preparation  for  the  operatioif%K^uperfluous.  Still  the  operation 
should  not  be  performed  in  an  entirely  etopVp^state  of  the  stomach,  or  after  a  full 
meal.  The  patient  may  sit  during  the  optfMion,  or  lie  down ;  the  latter  position  is 
preferable.  An  assistant  holds  the  licL^pen ;  the  other  eye  is  closed  by  a  protective 
bandage. 


Contracting  the  pupil  with  the 
dilated  by  mydriatics,  or  in  coi 
advantage.  Where  the  reacti' 


,r-bean  {Graefe),  when  it  has  been  previously  very  much 
ce  of  morbid  processes,  does  no  harm,  but  is  of  no  especial 
rower  of  the  muscles  of  the  iris  still  exists,  the  flowing  off  of 
aqueous  humor  after  the^s^jon  of  the  cornea  is  sufficient  to  excite  a  powerful  contraction  of 
the  pupil.  JCS" 

The  opera^  divided  into  two  quite  different  steps.  The  first  consists 
in  opening  tlfe^%brnea  by  an  incision  from  two  to  two  and  a  half  lines  long ;  the 
second  cossets  in  drawing  forward  and  cutting  off  of  the  piece  of  iris  to  be 
remo^ 

Tlj^ncision  m  fc^e  cornea  should  always  be  made  perpendicular  to  the  meridian 
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of  the  piece  of  iris  to  be  cut  out.  Where  the  iridectomy  aims  at  making  a  way  for 
the  rays  of  light,  and  where  a  somewhat  central  pupil  may  be  made,  the  incision 
should  fall  a  little  outside  of  the  middle  of  the  corneal  curvature.  But  where  we  are 
obliged  to  content  ourselves  with  more  of  an  eccentric  pupil,  it  is  best  to  make  our 
incision  a  quarter  of  a  line  from  the  border  of  the  cornea,  in  order  that  the  remaining 
peripheral  portion  of  the  iris  may  intercept  the  outermost  peripheral  rays.  Where 
there  is  only  a  small  space  for  the  pupil  on  the  corneal  border,  we  should  cut  into  the 
sclerotica  about  half  a  line  from  the  margin  of  the  cornea,  and  carry  the  knife  in 
such  a  way  that  it  enters  the  chamber  exactly  at  the  ciliary  margin  of  the  iris. 
The  firm  adherence  to  this  rule  is  of  the  greatest  importance  in  those  cases  in  which 
the  iridectomy  is  intended  to  influence  in  a  remedial  way  the  circulation  and  nutri¬ 
tion  in  the  interior  of  the  eye.  If  under  such  circumstances  the  incision  is  made 
within  the  corneal  border,  the  operation  is  always  fruitless.  The  knife  should  then 
be  held  obliquely  when  it  is  entered  into  the  sclerotica.  If,  however,  the  incision  is 
made  in  the  cornea,  the  instrument  should  penetrate  almost  vertically  through  it, 
and  as  soon  as  it  has  entered  the  aqueous  chamber  it  should  be  immediately  turned, 
and  its  point  pushed  as  far  between  the  iris  and  the  membrane  of  Descpmet  as  the 
required  length  of  the  incision  may  demand. 


The  knife  should  be  withdrawn  very  slowly,  in  order  that  the  aqueous  humor  may  not  escape 
too  quickly;  otherwise  the  very  sudden  relaxation  of  the  globe  may  easily  cause  intraocular 
hemorrhage  with  all  its  evil  results,  especially  when  morbid  processes  in  the  uvea  and  retina  have 
considerably  altered  their  vessels.  Under  such  circumstances  it  is  also  well  to  exert  a  little 
pressure  with  the  finger  on  the  globe,  and  keep  it  tense  until  the  bandage  is  applied.  ( Graefe .) 


Fig.  37. 


The  second  step  in  the  operation  always  requires  both  hands  of  the  operator. 

One  hand  uses  the  forceps,  the  other  the 
scissors.  The  forceps  should  be  held  very 
lightly,  and  carefully  placed  in  the  corneal 
wound,  with  the  con  vexftA  toward  the 
globe,  and  carefully  forward  to 

very  near  the  punffl^ry  margin  of  the 
piece  of  iris  to  out.  Then  they 

are  to  be  ojMeti,  just  wide  enough 
for  the  bii^RsftiPintended  of  the  artificial 
pupil.  /AVdon  as  this  portion  of  the  iris 
near  tfrtS pupillary  margin  is  fairly  and 
cei^imy  seized,  it  is  separated  by  deli- 
-'and  gradual  traction  from  any  exist- 
J  adhesions,  and  (Fig.  37)  slowly  drawn 
'out  with  the  forceps.  During  this,  the 
scissors  are  placed  with  the  convexity  of 
their  blades  flat  upon  the  globe,  and  as 
80°n  as  a  sufficiently  large  n£n3m  of  the  iris  appears  to  be  drawn  forward,  it  is 
quickly  cut  off  close  to  tlwe^Vdge  of  the  corneal  wound. 

The  greatest  care  lrin&Qfce  observed  that  no  part  of  the  iris  remains  in  the  wound, 
^hich  easily  occurs  a^fihe  angles,  so  as  to  avoid  the  consequent  irritation  and  sub¬ 
sequent  unfortuna^  lacerations  of  the  his.  If,  therefore,  the  adherent  portion  of 
his  doe^n!\i'ecede  after  a  slight  rubbing  of  the  closed  eyelids,  then  we  must 
resort  to  Da^ps  spoon. 
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Where  the  artificial  pupil  is  intended  to  furnish  a  new  way  for  the  rays  of  light 
through  the  dioptric  media  of  the  eye,  or  to  enlarge  the  natural  one  laterally,  a  sec¬ 
tion,  one  line  in  breadth,  is  sufficient ;  a  larger  pupil  is  apt  to  considerably  impair 
the  vision  ;  because,  when  the  visual  field  is  powerfully  illuminated,  it  readily  causes 
very  disturbing,  dazzling  sensations,  and,  besides,  the  circles  of  dispersion,  arising 
from  the  want  of  accommodation,  give  too  large  a  diameter  to  the  retinal  images. 
This  circumstance  renders  it  advisable  to  make  the  artificial  pupil  upward,  when 
the  operation  is  performed  in  a  clear  cornea,  on  account  of  extensive  or  complete 
posterior  synechia,  and  the  central  portion  of  the  capsule  is  still  transparent  enough 
to  render  quite  distinct  perceptions  possible. 

In  the  case  of  central  corneal  opacities,  the  interior  and  lower  quadrant  of  the 
iris  should  be  cut  out  wherever  it  is  possible.  In  every  case  very  opaque  or  cica¬ 
trized  portions  of  the  cornea  are  to  be  avoided,  in  order  that  a  cicatricial  keratitis 
may  not  be  excited. 

If  we  suspect  the  presence  of  thick  false  membranes  upon  the  posterior  surface  of  the  iris, 
which  do  not  lie  in  folds  and  are  difficult  to  grasp,  we  must  introduce  the  forceps  in  a  very 
vertical  manner.  A  peculiarly  constructed  pair  of  forceps  ( Liebreich )  is  not  needed.  As  the 
false  membranes  are  often  very  deeply  pigmented,  and  after  removal  of  the  superjacent  layers 
of  iris  are  frequently  with  difficulty  perceived,  it  is  necessary,  in  operating  on  these  cases,  to 
employ  oblique  illumination  ( Knapp ). 


When  we  desire  to  oppose  the  evil  influences  which  a  firm,  unyielding  globe,  or 
an  increase  of  the  intraocular  pressure,  exerts  upon  the  circulation  and  nutrition  of 
the  eye,  it  is  imperatively  necessary  to  give  the  incision  in  the  sclerotica  a  length  of 
more  than  two  lines,  and  to  cut  out  a  large  segment  of  the  iris. 

Often  even  this  is  not  sufficient ;  the  sclerotica  becomes  tense  again  in  a  short 
time,  and  the  unpleasant  consequences  reappear.  If  we  then  wish  to  attain  to  the 
end  in  view,  the  operation  must  be  repeated,  a  second  incision  being  made  near  the 
first  one,  and  another  portion  of  iris  removed.  In  order  to  limit  the  dazzling  sensa¬ 
tions  as  much  as  possible,  under  such  circumstances,  the^pfbil  should  always  be 
made  upward.  GV* 

If  a  foreign  body  is  to  be  removed  from  the  aqueoffSJm amber,  or  from  the  iris, 
the  meridian  of  the  scleral  border  correspondinapsh*  the  body  should  be  chosen 
for  the  incision.  In  this  case  it  is  well  not  to  hS©le  the  point  of  the  lance-shaped 
knife  straight  toward  the  center  of  the  putfflNmf  to  push  it  obliquely  to  one  side 
of  the  foreign  body,  and  to  keep  as  cloak  ^-possible  to  the  posterior  layers  of  the 
cornea,  in  order  not  to  disturb  the  for^gJbbody  in  its  position,  or  to  strike  at  the 
place  which  would  be  with  difficulty^acned  with  instruments  through  the  wound. 
If  granulations  or  any  kind  of  v^bmar  exudations  have  formed  around  it,  such  a 
separation  of  these  exfoliatioq  attended  by  severe  hemorrhage,  which  com¬ 

pletely  fills  up  the  aqueous  h*m$h-,  and  renders  the  extraction  extremely  difficult,  or 
entirely  impossible.  Thj^ circumstance  causes  the  attempt  to  seize  the  foreign  body 
alone,  and  extract  it,  tp  s$em  improper.  This  attempt  rarely  succeeds,  without 
twisting  the  foreignW^  a  great  deal;  and  if  it  has  sharp  angles  or  corners,  it  gen¬ 
erally  causes  sev^ajJjjury  to  the  iris,  or  even  to  the  capsule  of  the  lens ;  and  this  is 
the  more  apt^Njecur,  since  after  the  escape  of  the  aqueous  humor  the  ports  in 
question  are  q^elsed  forward  by  the  vitreous  humor,  and  the  foreign  body  is,  as  it 
were,  hemmed  in.  It  is,  therefore,  well  to  introduce  the  forceps  into  the  aqueous 
cliamheV^ith  opened  blades,  so  that  the  foreign  body  may  lie  quietly  between  them, 
therQ^  push  the  forceps  as  far  forward  as  the  pupillary  margin,  then  to  open  the 
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forceps  somewhat  wider,  and  finally  to  close  them.  This  fastens  the  portions  of 
iris  lying  on  each  side  of  the  foreign  body,  these  being  forced  between  the  branches 
by  the  pressure  of  the  crystalline  lens,  and  the  foreign  body  is  brought  out,  as  it  were, 
in  a  protecting  envelope.  (Horner.) 

Sometimes  the  extraction  of  a  foreign  body  may  be  assisted,  by  withdrawing  the 
knife  quickly  after  the  incision  is  completed,  and  thus  securing  a  speedy  evacuation 
of  the  aqueous  humor. 

Not  unfrequently,  then,  the  iris,  with  the  foreign  particle  adherent  to  it,  is  pushed 
out  of  the  wound,  and  the  prolapsed  iris  has  only  to  be  cut  off,  after  the  foreign 
body  has  been  secured  with  the  forceps.  Besides  all  this,  however,  peculiar  circum¬ 
stances  require  peculiar  rules  and  manipulations. 

It  is  not  unimportant  to  remark,  that  the  artificial  pupil  seldom  shows  its  true  size  and  form 
immediately  after  the  operation,  since  the  adjacent  portions  of  the  iris  are  pushed  against  the 
opening  in  the  cornea  by  the  forceps,  and  are  held  there  by  the  lens,  which  presses  against  the 
memlirane  of  Descemet.  It  assumes  its  natural  position  when  the  wound  has  united,  and  the  aque¬ 
ous  humor  has  again  appeared. 

A  binocular  protective  bandage  should  be  applied  after  the  operation  is  finished. 
It  is  also  advisable  to  close,  with  isinglass-plaster,  the  lids  of  unreliable  patients  who 
are  apt  to  try  their  vision  too  soon,  or  who  from  carelessness  and  want  of  intelli¬ 
gence  may  push  the  bandage  to  one  side.  Where  there  is  danger  of  intraocular 
hemorrhage,  the  pressure-bandage  should  be  drawn  tighter,  and  be  loosened  only 
some  hours  after.  The  bandage  should  remain  on  several  days,  but  the  charpie  or 
cotton  may  be  changed  frequently.  In  the  mean  time,  the  patient  should  be  kept  in 
a  state  of  perfect  bodily  and  mental  rest.  The  recumbent  posture,  in  bed,  is  the  best. 
Where  this  is,  however,  very  difficult,  it  is  of  advantage  to  cause  the  patient  to  lie 
on  the  side  that  has  not  been  operated  upon,  or  even  to  recline  on  a  sofa.  The  diet 
should  be,  the  first  few  days  after  the  operation,  confined  to  soup,  vegetables,  steamed 
fruit,  &c.  Loud  talking,  as  well  as  every  vigorous  exercise  of  the  masticatory  and 
respiratory  muscles  of  the  face,  is  to  be  strictly  forbidden.  t 

If  symptoms  of  irritation  or  of  inflammation  appear  in  the  glob^£fi%e  rules  are 
to  be  enforced  with  double  strictness,  and  antiphlogistic  treatmenjgjMuld  be  begun. 
In  favorable  cases  the  bandage  may  be  removed  in  from  six  tonight  days,  and  the 
patient  gradually  return  to  his  ordinary  occupation. 

Accidents.— 1.  An  incision  which  is  too  oblique.  — If  the  lancg3?ft&^€d  knife  passes  very  obliquely 
through  the  thickness  of  the  cornea,  so  that  the  points  of^enV&jfce  and  of  exit  are  far  removed 
fr°m  each  other,  the  forceps  may  easily  seize  the  posterio  Jf^of  the  corneal  wound  instead  of  the 
lris*  This  is  thus  bruised,  pressed  open,  and  occasion  gi’fejrfor  severe  inflammation — opacity  of 
foe  part  of  the  cornea  in  question.  It  may  even  supn^^e,  and  atrophy  of  the  entire  globe  result. 
Ihesame  danger  is  incurred  with  such  an  incision  j(e^en  if  the  iris  is  seized,  since  it  can  not  follow 
foe  forceps  without  roiling  up  and  passing  Jhe®j3tCTior  hp  °f  the  corneal  wound.  If  the  iris 
does  not  tear  out,  as  generally  happens,  but^v^emoved  by  the  traction,  its  connection  with  the 
border  of  the  membrane  of  Descemet  an</\^iJtdhe  ciliary  body  may  be  separated,  or  it  may  suffer 
^extensive  tension,  and  in  spite  of  it  tTtewpupil  may  be  very  small,  since  the  greater  part  of  the 
Piece  of  iris  seized  with  the  force]!  within  the  corneal  wound,  and  consequently:,  can  not  be 
Relied  by  the  scissors.  This  urfpjptsanfc  accident  is  particularly  to  be  feared  when  the  opera¬ 
tion  is  performed  with  the  aag^n^tridectomy-knife,  without  any  consideration  of  the  fact  that,  in 
order  to  penetrate  the  coJi^X^rtically  with  this  instrument,  its  point  should  be  directed  some- 
what  toward  the  opposite  of  the  eye  from  the  incision. 

^  Tearing^  ce  of  iris  seized  ly  the  forceps. — This  accident  is  less  to  be 

feed  in  the  the  forceps  than  in  the  employment  of  the  little  hook.  It  is 
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particularly  to  be  feared  when  the  iris  is  greatly  atrophied,  when  its  tissue,  as  is  not 
unfrequently  the  case,  is  very  weak  and  rotten.  The  repeated  bringing  forward  of 
small  bits  for  the  purpose  of  enlarging  the  pupil,  is  generally  very  difficult,  particu¬ 
larly  when  hemorrhage  occurs  and  the  blood  covers  every  tiling.  This  generally 
leads  to  severe  irritation.  Where  the  iris  is  very  much  changed  in  its  external 
appearance,  the  forceps  should  be  widely  opened  and  a  broad  piece  seized,  in  order 
to  obtain  a  sufficiently  large  pupil  in  case  the  iris  should  tear. 

3.  Remaining  behind  of  the  pupillary  margin  of  the  iris. — Where  the  pupillary 
border  is  firmly  adherent  to  the  capsule,  it  often  remains  there  in  spite  of  slow 
traction  with  the  forceps.  This  is,  however,  of  not  much  importance  where  the 
operation  is  done  on  account  of  complete  posterior  synechia.  A  forcible  separation 
by  means  of  the  little  hook  would  lead  to  injury  of  the  capsule  and  much  worse 
consequences.  It  is  therefore  well  not  to  make  any  further  attempts  at  detachment. 
But  where  the  portion  of  iris  in  question  is  free,  in  order  to  break  up  the  bridge  the 
little  hook  should  be  introduced,  and  the  double  pupil  changed  to  a  single  one. 

4.  Remaining  behind  of  the  altered  pigment-layer ,  or  rather  of  membranom 
new-formations  in  the  field  of  the  artificial  pupil. — It  sometimes  happens  that  the 
fibrous  tissue  of  the  iris  is  removed  to  a  sufficient  extent,  and  that  immediately  after 
the  operation  the  pupil  appears  black.  But  after  the  bandage  is  removed,  and 
absorption  of  any  blood  which  may  be  in  the  anterior  chamber  has  taken  place,  it  is 
seen  that  the  newlymiade  pupil  is  covered  over  by  a  membranous  new-formation 
richly  supplied  with  pigment.  The  necessity  of  not  seizing  the  iris  with  the  forceps 
too  superficially  is  seen  from  this.  But  if  this  has  already  occurred,  the  mistake  can 
only  be  remedied  by  a  repetition  of  the  operation. 

5.  Tearing  the  iris  from  the  ciliary  ligament. — A  quick  withdrawal  of  the  forceps,  but  more 
particularly  restlessness  of  the  patient  while  the  forceps  are  drawn  out,  may  cause  the  iris  to  be 
separated  partially  or  entirely  from  the  ciliary  ligament.  In  order  to  avoid  this  accident,  it  is 
imperatively  necessary  to  hold  the  forceps  very  lightly,  so  as  to  be  able  to  let  go  at  any  moment, 
to  quickly  follow  the  motions  of  the  eye,  and  to  firmly  hold  the  head  oi  the  patient.  If  then  the 
accident  occurs,  the  separated  bit  of  iris  should  be  brought  forward*&™removed. 

6.  Severe  hemorrhage. — When  the  tissue  of  the  i^^Dhas  not  been  very  much 
changed  by  previous  inflammation,  the  hemorrhaggCi^  scarcely  of  any  account,  and 
is  of  less  importance  since  the  extravasation  is  imaJJy  very  quickly  absorbed.  If  the 
iris  is  far  advanced  in  atrophy,  perhaps  spongy,  or  traversed  by  enlarged 

vessels,  the  hemorrhages  are  very  much^of^/mpediment  during  the  operation,  and 
besides  are  with  great  difficulty  absorbeq^  They  easily  produce  irritative  conditions, 
and  not  unfrequently  destroy  the  resultW the  operation ;  their  coagula,  in  connection 
with  iritic  products,  closing  the  atfa©ial  pupil  like  a  plug.  Occasionally  the  whole 
globe  is  destroyed  by  atrophv.^V^ere  the  globe  has  not  suffered  very  much,  we 
may  often  permanently  rem^^ytne  extravasation  by  introducing  a  Daviel’s  spoon 
into  the  opening,  after  tfreQi  npletion  of  the  operation,  and,  by  gentle  pressure  of 
the  posterior  lip,  alio wNaja/ exit  for  the  blood.  Immediately  after  this  a  pressure- 
bandage  sjiould  bfc^Spplied.  But  where  the  iris  is  rotten,  friable,  spongy,  or  the 
globe  is  aiready  a^rj^hied,  and  therefore  softer  to  the  touch,  the  exit  of  the  blood 
does  no  goocj^m^e  that  which  is  evacuated  is  always  replaced.  Therefore,  a  well- 
applied  pr^^e-bandage  is  the  only  means  by  which  to  overcome  excessive  extra- 
vasation^Vancl  to  prevent  their  not  unfrequent  repetition.  In  such  cases  it 
some  ell  not  to  cut  off  the  prolapsed  iris,  but  to  simply  leave  it  in  the  wound 

in  tf^der  that  it  may  heal  up  in  it.  This  procedure  is  particularly  to  be  recommended, 
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if  after  an  iridectomy,  the  cutting  off  of  the  iris  has  been  followed  by  a  severe 
hemorrhage  which  has  destroyed  the  effect  of  the  operation,  and  rendered  its 
repetition  necessary.  Several  cases  have  justified  this  procedure  by  exceedingly 
favorable  results. 

7.  Escape  of  a  fluid  vitreous. — This  accident  is  chiefly  to  be  feared  when  the  uvea  and  retina 
j  have  been  involved  in  previously-existing  inflammation,  or  when  the  lens  is  wanting,  or  its  nor¬ 
mal  attachments  have  been  removed.  If  a  large  quantity  of  vitreous  escapes,  which  especially 
happens  in  restless  patients,  who  contract  the  ocular  muscles  very  much,  the  globe  wrinkles,  the 
cornea  sinks  in,  the  iris  recedes,  and  it  is  often  scarcely  possible  to  seize  it  with  the  forceps. 


8.  Closure  or  excessive  contraction  of  the  pupil. — This  condition  is  particularly 
threatening,  where  the  iris  has  become  atrophied  by  previously- existing  inflamma¬ 
tion,  but  especially  if  spongy  in  texture,  and  where  a  chronic  iritis  or  iri do-choroiditis 
I  exists  at  the  time  of  the  operation,  or  when  severe  hemorrhage  has  occurred.  In 
such  cases  sometimes  quite  large  pupils  become  completely  obliterated  by  adhesion. 

I  We  should  here  attempt  in  the  beginning  to  make  a  large  pupil.  If,  however,  closure 
follows,  the  operation  should  be  repeated,  as  in  those  cases  where  the  pupil  does  not 
answer  the  purpose  on  account  of  its  smallness.  The  second  iridectomy  should  be 
made  close  to  the  first. 

9.  Choroidal  hemorrhagey  apoplexy  of  the  retina ,  and  detachment  of  the  retina  from  the 
\tkroid  ly  svh-retinal  effusion. — These  accidents  show  that  there  have  been  very  considerable  pre¬ 
vious  alterations  in  these  structures.  Prevention  of  a  sudden  escape  of  the  aqueous  humor  and 
U pressure-bandage  are  the  best  means  of  avoiding  them. 

10.  Severe  inflammatory  reaction. — This  is  extremely  rare  after  an  iridectomy ;  still 
itdoes  occur,  and  it  may  possibly  lead  to  suppuration  of  the  globe  in  spite  of  a  seem¬ 
ly  good  condition  of  the  eye.  {Rothmund.)  A  severe  antiphlogistic  regimen  is 
I  the  best  means  of  counteracting  it. 

I  11.  Corneal  opacity  near  the  point  of  incision. — This  occurs  quite  frequently  after 
1,1  iridectomy,  particularly  in  cases  in  which  the  cornea  has  suffered^v^Amuch  by 
preceding  morbid  processes,  and  where  the  iridectomy  was  performe*bo»  account  of 
partial  obscurations.  They  are  so  extensive  at  times  that  the  su^S^of  the  opera¬ 
tion  is  considerably  endangered  by  them,  because  they  agaiarv^ver  a  part  of  the 
artificial  pupil.  They  naturally  occur  most  frequently  wheaS^nte  a  severe  inflam¬ 
matory  reaction  follows  the  operation.  Still,  sometime/Tlj^cornea  becoms  opaque 
^en  the  reaction  was  very  inconsiderable,  or  tto  absent. 


Substitutes  for  Iridectomy.— The  obje< 

I  avoid  evil  conditions  which  are  connected  wit 
a^°  enaployed  to  avoid  certain  iinpedimetfte© 
ance  an  iridectomy,  and  thus  to  '  wd  increase 


ificial  pupil  proper ;  they  are 
asionally  prevent  the  perform- 
increase  the  success. 


!se  is  partly  to  diminish  or 


!•  Corelysis,  or  the  operative  separafioirTn  the  pupillary 


^  or  the  operative  separafioirm  the  pupillary  margin  which  has  become  adherent 
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same  precautions  as  an  iridectomy.  It  always  requires,  however,  the  fixation  of  the  globe,  and 
with  very  restless  patients  the  use  of  an  anaesthetic.  The  incision  of  the  cornea  should  always 
be  made  with  a  lance-shaped  knife  on  its  outer  periphery,  at  about  the  center  of  the  horizontal 
meridian.  After  this,  a  peculiar  hook  is  introduced  into  the  chamber,  which  is  not  unlike  a  strong 
iris-hook,  but  differs  from  it  in  that  its  surface  is  flattened,  but  not  cutting ;  moreover,  the  hook- 
portion,  which  is  about  three  mm.  long,  is  attached  to  the  shaft  at  an  angle  of  less  than  45°,  and 
is  rounded  off*  at  the  point  of  curvature ,  both  anteriorly  and  posteriorly. 

By  means  of  this  hook,  beginning  at  a  free  point,  the  adhesions  are  separated  by  detaching  the  I 
new  formations  from  the  capsule,  with  the  convexity  of  the  hook,  or  they  are  torn  with  its  free  I 
end.  It  is  here  of  the  greatest  importance  that  the  neoplastic  formation  be  not  simply  torn,  but  I 
as  it  were  shelled  out  from  the  capsule  by  careful  manipulation,  because  the  remains  of  it  I 
frequently  continue  attached  to  the  capsule,  and  render  vision  indistinct.  It  is  also  very  important 
that  the  axis  of  the  instrument  be  always  in  the  level  of  the  pupil,  and  that  the  broad  surface  of  [ 
the  hook  always  lie  flat  on  the  capsule,  never  meeting  it  at  an  angle.  Therefore,  in  case  it  is 
necessary  to  turn  the  free  end  of  the  hook,  it  should  be  pulled  back  into  the  corneal  wound,  and 
after  the  turning,  again  introduced. 

Immediately  after  the  separation  of  the  synechia,  a  strong  solution  of  atropine  is  allowed  to  I 
remain  in  the  eye  for  some  minutes,  and  then  the  eye  covered  by  a  folded  cloth,  the  room  dark¬ 
ened,  and  the  patient  placed  in  a  quiet,  recumbent  position.  In  about  two  hours  the  instillation  f 
of  atropine  is  repeated  and  the  eye  examined.  If  the  pupil  is  not  enlarged,  atropine  is  ap 
at  frequent  intervals,  and  then  a  light  binocular  protective  bandage  employed.  In  other  res 
the  after-treatment  is  the  same  as  after  iridectomy.  Complete  darkness,  the  greatest  bodily  rest,  j 
and  the  avoidance  of  cold  applications  to  the  eye,  are  still  imperatively  indicated,  and  from  the 
third  or  fourth  day  on,  for  some  time,  a  mydriatic  should  be  applied  once  or  twice  a  day,  | 
according  to  necessity. 

Recently  it  has  been  recommended  to  do  away  with  the  hook  entirely,  and  replace  it  by  a 
pair  of  blunt-hooked  forceps,  by  means  of  which  the  adherent  portion  of  the  iris  is  simply 
seized  and  torn  off.  It  is  claimed  that  this  method  may  be  employed  without  any  danger  in 
simple  anterior  and  posterior  synechiae,  and  that  it  gives  very  excellent  results  ( Passavant ). 
Great  care  should  always  be  recommended  on  account  of  the  great  sensitiveness  displayed  by 
the  iris  to  bruising,  which  is  shown  by  violent  and  often  destructive  inflammation. 

2.  Displacement  of  the  whole  pupil  by  causing  an  artificial  prolapse  of  the  iris. 

This  procedure  is  intended  to  remove  the  pupil  with o\jt\im pairing  its  movability  I 
from  the  field  of  greatly-curved  or  opaque  portions  of^&gdornea  or  lens,  and  thus 
to  remove  the  cause  of  impairment  of  vision,  or  at  le@to  reduce  it  to  a  very  slight  j 
amount.  The  particular  indications  for  it  occur  4fRfyramidal  cataract,  in  displi 
ment  of  the  lens  (ectopia  lentis),  but  principal  brataconus,  ectasia  of  the  cornea 
in  partial  malcurvatures  and  opacities  of  thjOpf-nea,  when  the  pupillary  margin  is 
free.  It  is  also  sometimes  with  advanfcig§>ubstituted  for  iridectomy,  if  we  hi 
reason  to  fear  severe  bleeding  from  th^cutting  out  of  the  iris. 

Displacement  of  the  pupil  is  notQmceivable  unless  there  is  a  tearing  of  i 
pupillary  margin,  and  mainly  o\  portion  of  iris  opposite  the  artificial  prolap 
If  the  operation  accomplishesA^^^prpose,  we  can  not  limit  ourselves  to  approaching  | 
a  portion  of  the  pupillarjNqkfgin  to  the  internal  lip  of  the  incision  in  the  cornea,  I 
( Critchett ),  but  it  mu&t^5^  drawn  out  through  this  ( Pagenstecher ,  Berlin).  The 
tension  is  then  so  gre^jjiat  the  iris,  with  quick  and  careless  traction,  is  sometimes 
partly  separated*  its  ciliary  attachments  (A  If  Graefe).  On  the  whole,  the 
operation  is  quite^rell  borne.  At  the  most  the  portion  of  iris  which  undergoes  the 
greatest  tewstfftCoecomes  atrophied.  In  the  later  stages  single  tendon  like  gray 
striae  or  qpot^vtevoid  of  pigment  are  seen  enveloped  in  the  structure.  Inflammation 
is  exceptionally  excited.  In  isolated  cases  destructive  irido-choroiditis  and  the 
foi’B^rSo^  of  a  false  membrane  (i schwarten ),  on  the  posterior  wall  of  the  iris  and  of 
t|k  cmary  body,  has  been  observed,  with  entire  loss  of  sight  of  the  eye.  ( Alf  Ghwft)  | 
fan,  Boring ,  Worlitschek ,  Secondi). 
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In  view  of  this,  the  necessity  of  cutting  off  the  portion  of  iris,  put  on  the  stretch 
some  time  after  the  displacement,  was  spoken  of  quite  a  long  time  ago.  ( Himly ). 
It  has  been  recently  recommended  to  follow  the  operation  in  threatening  cases  by 
an  iridectomy.  {Alf.  Graefe ). 

It  is,  however,  plain  that  the  peculiar  purpose  of  the  displacement,  i.  e.,  the  exclu¬ 
sion  of  opaque  or  astigmatic  surfaces  of  the  cornea,  is  not  attained  when  this  subse¬ 
quent  operation  is  performed.  It  seems  wiser,  therefore,  to  perform  the  iridectomy 
instead  of  the  displacement,  in  cases  where  the  stretching  may  lead  to  unpleasant 
results. 

The  danger  is  especially  incurred  when  an  anterior  synechia  exists,  or  when  a 
portion  of  the  margin  of  the  pupil  is  adherent  to  the  capsule,  and  when  we  may  cer¬ 
tainly  expect  that  it  will  tear  loose  under  the  traction  of  the  forceps.  The  tension 
then  can  not  be  distributed  over  the  whole  iris,  but  principally  affects  the  part  between 
the  morbid  adhesion  and  the  artificial  prolapse.  But  the  pupillary  margin  is  apt  to 
suffer,  since  the  parts  of  the  iris  opposite  the  incision  can  exert  no  counter-pressure. 
But  this  bears  the  excessive  tension  worse,  because  it  often  becomes  degenerated  like 
a  cicatrix  to  some  extent,  or  is  interspersed  with  shriveled  products  of  proliferation, 
and  is  therefore  less  distensible.  For  this  reason  anterior  synechia,  and  those  which 
cannot  be  broken  up,  are  almost  always  recognized  as  contra-indications  to  displace¬ 
ment. 


Some  recommend,  in  the  existence  of  posterior  synechia,  to  precede  the  displacement  of  the 
pupil  by  a  corelysis.  {Ad.  Weber.)  But  by  this  the  stretching  of  the  pupillary  margin  is  not 
sufficiently  regulated,  because  the  cicatricial  rigidity  of  the  pupillary  zone,  which  is  combined 
with  the  posterior  synechia,  can  not  be  easily  removed.  The  displacement  of  the  pupil  toward 
opposite  sides,  by  producing  an  artificial  prolapsus  at  each  end  of  a  corneal  diameter  {Bowman) 
is,  in  consideration  of  the  dangers  already  mentioned,  not  to  be  recommended. 


The  operation  is  performed  in  very  different  ways  by  oculists.  In  general,  two 
principal  methods  are  distin¬ 
guished:  Iridodesis  {Critchetty  Fig.  38. 

PagenstecTier),  in  which  the 
artificial  prolapse  is  fastened 
By  a  ligature,  and  Iridenkleisis 
(Himly,  Weaker),  in  which  the 
^angulation  of  the  prolapsus 
By  the  wound  in  the  cornea  is 
also  expected.  For  the  pur¬ 
pose  of  doing  an  iridodesis,  a 
fine  silk  or  linen  thread  is  in¬ 
troduced  through  the  limbus 
wnjunctivalis  of  the  proper 
portion  of  the  corneal  margin, 

By  means  of  a  delicate  curved 
needle.  Its  ends  are  for  the 
time  laid  upon  the  foreheaU^? 
cheek.  .Or 

Then  an  incision  e^a^jX  as 
lfl  iridectomy  is  mat^^i  the 

!!.mea’  c^ose  to  thesWjunctival  ridge.  The  thread  is  then  made  into  a  loop,  and 
ischer's  forcops^Ql  introduced  through  this  into  the  chamber.  The  iris  is  seized 
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near  to  the  pupillary  margin,  and  a  portion  of  it  is  drawn  out  of  the  wound  (vide 
Fig.  38).  The  loop  is  then  tied,  and  the  prolapsed  portion  is  thus  fixed.  Of 
course,  the  ends  of  the  thread  are  then  cut  off  (Snellen).  The  operation  is  best 
performed  with  the  patient  under  the  influence  of  an  anaesthetic.  The  globe  should 
always  be  fixed.  One  assistant  holds  one  of  the  lids  open,  and  with  the  other  hand 
draws  one  end  of  the  thread,  when  it  is  required  to  be  tied.  The  operator,  while 
holding  the  forceps  with  one  hand,  holds  the  other  lid  with  the  ring  and  middle 
finger  of  the  other  hand,  at  the  same  time  drawing  the  thread  with  the  index-finger 
and  thumb  of  this  same  hand  engaged  in  holding  the  second  lid.  A  second  assist¬ 
ant  fixes  the  globe. 

The  after-treatment  is  like  that  of  iridectomy.  The  loop  generally  falls  off  in 
about  24  hours.  Sometimes  it  remains,  and  should  then  be  removed.  The  reaction 
is  generally  very  slight,  and  causes  no  danger. 

Carrying  the  thread  through  the  limbus  conjunctivalis  assists  considerably  the  proper  applica¬ 
tion  of  the  ligature,  and  renders  the  various  loop-holders  (Schuft  [Waldau],  Forster ),  which  have 
been  devised  to  avoid  the  difficulty  of  tying  the  knot,  unnecessary. 


Pig.  39. 


Unfortunately,  the  knot  gives  no  guarantee  against  a  partial  retraction  of  the 
artificially -induced  prolapsus,  and  the  success  of  the  operation  is  by  no  means  rarely 
endangered  by  such  an  occurrence.  The  loop,  especially  when  it  is  tied  somewhat 
tightly,  falls  off  before  the  portion  of  iris  can  be  fixed  in  the  relatively  short  canal 
of  the  wound  sufficiently  to  resist  the  traction  of  the  other  parts  of  the  iris.  There 
are  two  circumstances  very  favorable  to  such  a  partial  retraction  of  the  prolapsus. 
One  is,  the  fact  that  the  prolapsed  portion  of  iris  is  pressed  close  to  the  external 
opening  in  a  small  bunch,  which  only  fills  a  part  of  the  canal  formed  by  the  wound, 
and  thus  only  a  small  surface  is  furnished  for  adhesion.  Secondly,  the  fact  that  the 
proportionately  wide  opening  is  scarcely  adherent  enough  at  the  time  of  the  falling 
off  of  the  loop. 

From  this  it  is  seen  to  be  necessary  to  make  the  opening  as  long  and  narrow  as 
possible.  But,  if  this  is  done,  according  to  a  number  of  tf^eriments,  tying  up  the 

prolapsus  wi^^thread  is  entirely  unne¬ 
cessary.  JP^jyfjrolapse  heals  quickly  and 
more  cg^Qfoily  than  after  an  iridodesis. 
TheH^ft  is  also  as  good  and  permanent 
of  a  successful  iridodesis. 

/  \*Jlridenkleisis. — Strangulating  an  arti- 
Xficially-excited  prolapsus  in  a  long  and 
narrow  opening,  is  then  an  advantageous 
substitute  for  the  complicated  iridodesis. 
For  the  purpose  of  performing  this  we  pro¬ 
ceed  exactly  as  in  iridectomy  ;  but  the  in¬ 
cision  is  made  three-quarters  of  a  line  from 
the  corneal  border  on  the  sclerotica,  and 
the  lance-shaped  knife  is  entered  very 
obliquely,  and  only  so  far  that  the  inner 
opening  of  the  wound  has  a  length  of  not 
more  than  a  line.  Then  the  iris  is  pulled 
out  of  opening,  as  may  be  required,  with  the  forceps  (vide  Fig.  89),  but  the 
prol^j^M  simply  left.  The  after-treatment  is  the  same  as  in  iridectomy.  The 
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prolapsed  portion  falls  off  after  some  days.  In  case  it  remains  longer,  and  becomes 
finally  troublesome,  it  may  be  simply  removed.  No  reaction  follows,  as  a  rule. 

3.  Intra-ocular  myotomy,  or  division  of  the  ciliary  muscle  {Hancock,  Solomon). — This  is 
Baid  to  just  as  certainly  and  permanently  secure  a  relaxation  of  the  walls  of  the  globe 
as  iridectomy.  It  is  said  that  it  may  be  substituted  in  all  cases  where  it  is  desirable  to 
secure  a  diminution  of  the  intra- ocular  pressure.  It  has  also  this  advantage,  that  the 
eye  is  less  deformed  than  by  the  artificial  pupil.  By  some  it  is  especially  recommended 
in  glaucoma,  in  sclero-choroidal  staphyloma,  in  staphyloma  posticum  of  the  sclerotica,  and 
even  as  a  remedy  for  asthenopia  and  progressive  myopia.  It  is  done  by  introducing  a 
cataract-knife  in  the  lower  and  outer  margin  of  the  cornea,  with  the  point  directed  backward 
and  downward,  and  entering  into  the  vitreous  along  the  edge  of  the  lens.  According  to  some, 
the  surface  of  the  knife,  in  making  the  incision,  should  be  in  the  plane  of  the  meridian,  so  that 
a  wound  in  the  anterior  scleral  zone,  about  one  and  a  half  times  long,  results  {Hancock). 

Others  place  the  cutting  surfaces  vertical  to  the  meridian,  so  that  one  looks  toward  the  scle¬ 
rotica,  the  other  toward  the  margin  of  the  lens.  An  iridectomy-knife  may  be  used  in  this  method. 

In  the  latter  case  the  knife  should  be  inserted  so  deep  that  an  opening  from  two  to  two  and  a 
half  lines  long  is  made  {Solomon).  It  should  be  introduced  and  removed  slowly.  The  opera¬ 
tion  is  said  to  be  painless,  and  to  be  followed  by  no  severe  reaction. 

4.  Iridectomy  through  a  peripherical  linear  incision  with  extraction  of  the  lens 
{Qraefe). — This  is  appropriate  in  cases  in  which  firm  tendinous  new-formations  cover 
over  the  posterior  surface  of  the  iris,  completely  obliterating  the  pupil  and  extensively 
uniting  it  with  the  capsule.  When  we  suspect  the  presence  of  such  pseudo-membranes 
on  the  posterior  wall,  or  have  learned  of  then*  existence  by  a  preceding  unsuccessful 
iridectomy,  a  linear  section  should  be  made  on  the  lower  border  of  the  cornea,  as  in 
cataract  extraction.  If  this  be  done,  the  iris  is  cut  through  with  the  cataract-knife 
or  with  a  lance-shaped  knife  on  its  ciliary  margin  for  about  three  lines  and  more, 
and  from  this  wound,  by  means  of  delicate  scissors,  a  large  piece  is  cut  out.  In  the 
mean  time  the  lens  is  often  evacuated,  and  unfortunately  generally  also  a  great  part 
of  the  vitreous,  which  is  usually  fluid.  If  the  lens  is  not  evacuated  spontaneously, 
it  should  be  brought  out  by  a  hook  or  by  a  deep  cataract  spoon.  Then  a  protective 
bandage  is  applied,  and  the  after-treatment  carried  on  exactly  as  after  a  simple 
cataract  extraction. 

On  the  whole,  this  operation  is  a  dangerous  one,  because  it  is  almost  s  united  with  a 
large  evacuation  of  the  fluid  vitreous.  Thus  collapse  of  the  globe,  witlQ^its  dangers,  rupture 
of  vessels,  detachments  of  the  retina,  are  its  immediate  consequeit^eO  But  it  is  a  last  resort 
in  doubtful  cases  in  which  there  is  not  much  to  lose. 

5.  The  iridotoiny,  or  simple  cutting  off  of  the  iris^Ms  recently  received  a  repu¬ 
tation  in  desperate  cases  of  iridocyclitis  with  fattorfrly^  of  the  anterior  section  of  the 
eye  and  retroiritis  false  membranes  after  caijjract  operations,  and  in  aphakia 
{Horner).  It  may  be  done  as  well  with  a  faffcffimn  as  with  a  lance-headed  knife, 
by  introducing  the  instrument  perpendmw^ltynlirough  the  cornea  and  his  into  the 
vitreous  humor  and  immediately  withcteSfchig.  The  tissues  are  generally  sufficiently 
retractile  to  form,  by  the  aid  of  ^heTprotruding  vitreous,  a  permanent  opening, 
^hich  admits  of  the  entrance  p£  light.  The  slighter  injury,  the  inconsiderable 
hemorrhage,  etc.,  also  cause  J^preaction  and  less  tendency  to  reclosure  of  the 
^oiind  than  is  usually  th$  ^^-fn  forcible  excisions  of  a  piece  of  iris. 

Authorities.— Beer,  L^&^v 
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SIXTH  SECTION 


INFLAMMATION  OF  THE  CHOROID  AND  OF  THE  CILIARY  BODY. 
CHOROIDITIS  AND  CYKLITIS. 


Anatomy. — The  choroid  lies  immediately  on  the  inner  side  of  the  sclerotica, 
and  is  loosely  adherent  to  it.  The  optic  nerve  passes  through  its  posterior  portion 
by  the  round  foramen  opticum  choroidea ,  and  is  supported  there  by  an  elastic  con¬ 
nective-tissue  structure.  This  passes  around  the  edge  of  the  opening  in  concentric 
fibers,  and  forms  an  actual  ring,  the  so-called  fibrous  ring,  which  is  intimately 
connected  with  the  neurilemma  of  the  optic  nerve.  Anteriorly  the  choroid  has  an 
imaginary  boundary  line  at  the  ora  serrata ,  where  it  is  also  firmly  united  to  the 
retina.  The  uveal  tissue  is  continued  over  this  boundary,  and  forms  the  projections 
known  as  ciliary  processes,  whose  aggregate  is  described  as  the  ciliary  body. 

We  distinguish  a  number  of  layers  in  the  choroid,  which  in  order,  from  within 
out,  are : 

1.  External  pigment  layer,  or  Lamina  Fusca. 

2.  True  vascular  layer,  or  Tunica  Yasculosa. 

3.  Membrana  chorio-capillaris,  or  Ruischiana. 

4.  Lamina  Elastica,  or  Membrana  Limitans. 

5.  Stratum  pigmenti,  or  Tapetum. 

The  lamina  fusca  is  a  loose  filamentous  tissue,  from  brown  to  black  in  color,  which  envelops 
the  long  ciliary  vessels  and  nerves  passing  between  the  choroid  and  sclerotica.  Since  it  proceeds 
from  the  external  surface  of  the  choroid,  and  enters  partially  into  the  innermost  stratum  of  the 
sclerotica,  it  connects  these  two  membranes  with  each  other.  It  consists  of  an  elastic  network 
{Henle),  and  of  a  structureless  hyaline  intercellular  substance  filling  out  the  mc^to^s  of  it.  Em¬ 
bedded  in  this  tissue  are  found  a  great  number  of  free  nuclei  aud  very  differentftCKrnred  nucleated 
cells,  partly  stellate,  entirely  colorless,  or  more  or  less  pigmented.  These  hay0^nger  and  shorter, 
generally  very  delicate,  occasionally  anastomosing,  processes. 

According  to  later  investigations,  a  lymph-space,  lined  with  the  c^jpcteristic  endothelium, 
ls  situated  between  the  choroid  and  sclera.  This  communicates  /feOlymph-canals,  which  pass 
outwards  into  the  venre  vorticosae,  with  the  lymph-spaces  df^fl^rcavity  of  Tenon’s  capsule, 
but  is  otherwise  completely  closed,  and  is  in  nowise  conne^tetVaifth  the  anterior  and  posterior 
chambers,  which  are  likewise  regarded  as  lymph-spaces  U&tyoalbe). 

The  proper  vascular  layer,  which  is  always  less  higUy  colored,  and  the  colorless  delicate 
chorio-capillaris,  represent  the  real  structure  of  the^proid.  The  stroma  of  this  is  similar  to 
(hat  of  the  lamina  fusca.  Yet  the  cells  in  the  tuni^Nasculosa  are  more  pressed  together.  They 
are  also  to  a  great  extent  colorless,  have  only^H^^^^ches,  and  pass  gradually  inward  into  an 
entirely  homogeneous  or  slightly  striated  tisw^but  which  is  partially  nucleated,  and  can  not  be 
Anguished  from  certain  elastic  lamella^?) f^-Ure  innermost  vascular  membrane.  Upon  the  inner 
surface  of  this  stratum,  somewhat  suuWflr  in  it,  is  the  very  thick  capillary  network  which  has 
S^en  the  layer  in  question  its  ramG*  Its  vessels  have  a  very  even  caliber,  and  are  partly 
Ranged  in  a  stellate  manner  arfmfea  isolated  nodules,  but  in  general  they  form  a  fine  web 
Wltbout  any  middle  point.  * 

The  lamina  elastica,  mO^^brana  limitans  of  the  choroid,  is  a  delicate,  perfectly  hyaline, 
‘  Cureless  membrane,  co^red  by  isolated,  very  bright  nuclei,  which  appears  analogous  in  its 
.re  to  the  hyalin^membrane.  It  extends  over  the  whole  of  the  inner  surface  of  the  ckorio- 
,  :ms>  and  is  cl^fcjj  connected  to  it.  It  may,  however,  be  separated  from  it  in  large  pieces, 
I  specially  in  theXacenited  choroid. 
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The  pigment-stratum  is  on  its  inner  surface.  This  consists  of  regular  hexagonal  cells,  lying 
close  together,  and  having  extremely  thin  walls,  pressed  together  compactly.  These  cells  contain 
brownish-black  pigment  corpuscles  in  great  number,  which  are  partly  suspended  in  fluid  cellulai 
contents,  and  lie  partly  on  the  surface,  looking  toward  the  retina.  The  nucleus,  therefore, 
generally  appears  only  as  a  yellow  spot.  The  pigment-cells  are  held  together  by  a  firm,  dedicate, 
homogeneous  connective  substance.  They  are  closer  together,  change  their  shape,  become  longer 
than  broad  in  the  region  of  the  macula  lutea,  and  partly  envelop  the  elements  of  the  layer  of 
rods  of  the  retina.  The  pigment  granules  of  these  cells  are  larger  and  longer  than  in  the  other 
parts  of  the  choroid  and  iris.  ( Henle ,  Bosow.)  They  may  be  bleached  by  chlorine.  ( Wittich , 
Bosow.)  Considered  from  the  stand-point  of  its  development,  the  choroidal  tapetum  appears  to 
be  a  portion  of  the  retina.  (  G .  Bitter,  JBabuchin.) 


The  ciliary  body  is  an  immediate  continuation  of  the  choroid,  and  it  may  be 
considered  as  its  ciliary  portion.  Regarded  posteriorly,  it  appeal’s  made  np  of  some 
cribriform,  closely  united,  club-shaped  projections,  which  are  intimately  connected 
with  each  other,  lying  in  a  meridional  direction.  These  are  embedded  in  the 
depressions  of  the  folds  formed  by  the  zonula,  and  fill  them  up  to  within  a  short 
distance  of  the  border  of  the  lens.  Their  heads  do  not  rest  on  the  latter  under 
any  circumstances.  (. Arlt ,  0.  Becker .)  These  projections — the  ciliary  processes— are 
really  only  folds,  in  whose  anterior  concavity  the  ciliary  muscle  rests.  Its  free 
surface  has  a  covering  analogous  to  the  membrana  limitans  of  the  choroid,  upon 
which  rests  a  stratum  of  pigmented  epithelium,  which  is  quite  closely  connected  to 
the  ciliary  portion  of  the  retina,  and,  on  removing  the  ring,  remains  attached  to  the 
zonula. 


The  structure  of  the  ciliary  processes  is  very  analogous  to  that  of  the  choroid.  It  maybe 
divided  into  the  same  layers,  with  the  exception  of  the  chorio-capillaris,  which  ends  at  the  ora 
serrata ,  and  is  traversed  by  vessels  which  have  a  meridional  direction,  aud  which  arc  somewhat 
sparsely  ramifying.  The  basis-structure  of  the  ciliary  processes  forms  a  very  vascular,  loose, 
wavy  connective  tissue,  which  is  arranged  in  fine  bundles  lying  parallel  to  each  other,  and  in  a 
meridional  direction.  In  the  region  of  the  ora  serrata  little  bands  are  seen  which  cross  each 
other  constantly,  and  present  a  lattice-work  constantly  becoming  finer  and  thinner— the 
reticulum  of  the  ring.  The  structureless  membrana  limitans  extends  over  this  meshwork, 
adherent  to  all  its  elevations  and  depressions,  which  again,  on  covered  by  the  pigment- 

layer.  The  cells  of  the  latter  fill  up  the  spaces  of  the  reticuluaTJ^bfa  cause  the  surfaces  of  the 
processes  to  appear  smooth  and  even.  The  pigment  bodies  a/^Jrere  round.  (Bosow.) 

The  ciliary  muscle  lies  embedded  (Todd  and^jO?z<m)  in  the  anterior  concavity  of 
the  ciliary  process,  or,  as  it  is  also  called,  ik&wnsor  choroidece .  (Bruclce,  see  Fig.  2.) 
It  was  formerly  described  as  the  ciliauy  ligynent.  This  is  seen  as  a  quite  thick 
and  broad  ring,  which,  on  a  vertical  s^H^on,  is  three-sided,  prismatic,  of  a  whitish- 
gray  color.  It  consists  of  sm  o  otlum  Vecu  1  ar  fibers,  which  have,  in  part,  a  meridio¬ 
nal  direction,  partly  a  circular  co*4al. 

All  the  fibers  arise  in  the  fgpm^f  a  muscular  ring  from  the  border  of  the  cornea. 
The  insertion  is  formed  bJsSJlmective  tissue,  which  is  arranged  in  firm,  compact 
layers.  Only  a  very  siuffilQrtion  of  these  layers  is  connected  with  the  membrane  of 
Descemet,  the  main  portal  is  continued  directly  into  the  substance  of  the  cornea,  and 
another  subj  acent  on  passes  over  into  the  anterior  scleral  border.  In  the  muscu¬ 

lar  ring  all  the  (H^rbus  bundles  run  longitudinally,  the  most  anterior  or  external 
bundles  pre^fo^^his  direction  and  bug  each  other  closely,  forming  a  dense  layer  of 
longitudif^S$oers,  l ,  more  or  less  extensive,  which  is  firmly  attached  to  the  choroid, 
and  is  $^arated  from  the  sclera  only  by  a  thin  layer  of  loose  connective  tissue  often 
pigi^^ea,  a  prolongation  of  the  lamina  fusca.  Internally  the  individual  bundles 


d^ph  themselves  constantly  from  the  layer  of  longitudinal  fibers,  run  more 


directly 
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backward  or  backward  and  inward  so  as  to  turn  toward  the  free  surface  of  the 
ciliary  processes,  separate  from  each  other  in  a  fan-shape  manner,  interlace  and  form 
a  coarse  network,  the  interspaces  of  which  are  filled  with  connective  tissue,  thus 
interweaving.  The  direction  of  the  fibers  also  gradually  changes  by  this  interweav¬ 
ing,  passing  from  the  longitudinal  into  the  circular.  It  becomes  in  the  most  ante¬ 
rior  fibers  of  the  muscle,  and  in  those  which  separate  the  surface  of  the  muscle 
from  the  groundwork  of  the  ciliary  processes,  a  perfectly  circular  one;  the 
libers  here  spread  out  and  unite  again  into  a  thicker  layer  of  muscular  fibers, 
which  bounds  the  body  of  the  entire  muscle  like  the  (catheten)  of  a  rectangular 
triangle,  forward  and  inward,  and  backward  and  inward.  Then  come  the  cir¬ 
cular  fibers  of  Midler ,  0,  which  lie  more  isolated,  outside  the  body  of  the  muscle,  in 
front  of  the  anterior  and  internal  narrow  fibrous  layer,  and  are  united  like  a  net  as 
well  with  each  other,  as  with  the  main  body  of  the  muscle.  The  longitudinal, fibers 
of  the  external  anterior  layer  draw  the  anterior  choroidal  border  forward,  and  there¬ 
fore  relax  the  zonula ;  the  circular  fibers  act  like  a  sphincter  and  draw  the  parts 
directly  inward,  increasing  the  relaxation  of  the  zonula  (F.  E.  Schidtze ,  Iioanoff, \ 
Rollet). 

The  choroid  proper  is  principally  nourished  by  the  short  posterior  ciliary  arteries, 
but  the  ciliary  mu?cle,  the  ciliary  body,  and  the  iris,  by  the  long  posterior  and  the 
anterior  ciliary  arteries.  The  principal  portion  of  the  venous  blood  passes  through 
thevasa  vorticosae,  and  reaches  the  orbital  tissue  through  the  posterior  ciliary  veins. 
A  smaller  portion  of  them,  and  especially  those  returning  from  the  ciliary  muscle, 
have  their  outlet  through  the  anterior  ciliary  veins. 

The  posterior  ciliary  arteries  appear  in  the  form  of  small  ramifying  branches  on  the  globe, 
coming  immediately  from  the  ophthalmic  artery.  The  shorter  perforate  the  sclerotica  on  its  pos¬ 
terior  portion  in  quite  a  vertical  direction.  The  most  numerous  and  the  largest  enter  in  the 
neighborhood  of  the  yellow  spot.  Having  reached  the  inner  surface,  they  extend  for  some  distance 
ou  the  choroid,  become  more  and  more  divided,  sink  gradually  between  the  vasai  vorticosae  of  the 
tunica  vasculosa,  and  are  finally  lost  in  the  chorio-capillaris  in  a  fine  net-work.  The  most  pos¬ 
terior  of  these  anastomose  freely  with  the  posterior  vascular  ring  of  the  sclera,  {tfN^he  nutrient 
vessels  of  the  optic  papilla,  and  are  thus  connected  with  the  retinal  vessel s^H^ie rings,  which 
lie  more  anteriorly,  extend  with  their  ramifications  to  the  ora  serrata  ;  som^Gyiiem  even  extend 
beyond  this,  and  unite  with  the  anterior  branches  of  the  ciliary  and  of  the  ciliary 

branches. 

The  two  long  posterior  ciliary  arteries  enter  the  sclera  a  littlei^lfiei’  forward,  pass  through 
this  in  a  very  oblique  direction,  without  giving  off  a  branch^n*2K«iii  directly  forward,  one  on 
each  side,  in  a  horizontal  direction,  to  the  choroidal  surfac^  divide  in  the  ciliary  muscle, 

atl<lpass,  deviating  in  a  lateral  direction,  to  the  anterior  M^er  of  the  muscle,  forming  here  the 
I  hvge  vascular  ring  of  the  iris. 

The  anterior  ciliary  arteries  emerge  from  the  belliej^jthe  four  straight  muscles,  perforate  their 
j  teud°ns,  and  ramify  in  the  most  anterior  zone  of  t^^piscleral  tissue.  A  number  of  branches 
then  pass  through  the  sclerotica  in  quite  a  sti^te^Jotlrse.  They  divide  in  the  ciliary  muscle  into 
Waller  and  larger  twigs,  and  are  finally  lost  j^^apillary  net-work,  which  is  interwoven  with  the 
^or  choroidea.  A  portion  of  the  littL^Hofcurches  unite  with  such  of  the  long  posterior  ciliary 
arteries  and  complete  the  circulus  arterio^isJnajor  iridis — great  arterial  circle  of  the  iris.  Another 
Portion  forms  more  posteriorly,  ab«u£iy  the  center  of  the  breadth  of  the  muscle,  a  second  but 
more  incomplete  vascular  ring,  to/rvkm  the  twigs  of  the  posterior  long  ciliary  arteries  contribute, 
mally,  a  third  portion  pa^^O^frltward  to  the  choroid,  anastomoses  here  with  the  terminal 
'anches  of  the  posterior^^b  ciliary  arteries,  and  supplies  the  anterior  zone  of  the  chorio- 
Capillaris  with  arterial  bIob^^(Zefo?\) 

1  veins  extend  ijjVi  radiate  direction  into  the  tunica  vasculosa  of  the  choroid,  with  a  pre- 
inately  meridi>«/a\ course,  however,  toward  certain  points,  and  thus  form  the  well-known 
I  ^1C0se  vessel^^f  which  there  may  be  counted  five  to  six  large  ones,  and  one  to  six  smaller. 
|  e  little  brajfrsfc^in  which  the  vortices  collect  perforate  the  sclera  in  a  very  oblique  direction, 
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and  unite  within  the  emergent  branches  with  other  neighboring  twigs,  and  finally  appear,  about 
six  in  number,  on  the  equator  of  the  eye,  passing  into  the  orbit,  and  emptying  into  the  ophthalmic 
vein.  The  delicate  veins  which  pass  out  from  the  posterior  surface  of  the  sclerotica  belong 
entirely  to  it,  and  have  no  supply  from  the  choroid.  They  do  not,  then,  correspond  to  the  pos¬ 
terior  short  ciliary  arteries.  In  the  same  manner,  long  posterior  ciliary  veins  are  wanting.  All 
the  blood  passing  through  the  vorticose  vessels  has  passed  through  capillaries.  An  immediate 
passage  of  arteries  into  veins  (Brucke)  does  not  take  place  in  the  uvea. 

The  principal  origin  for  the  venous  twigs  in  question  is  evidently  the  chorio-capillaris.  Still 
the  iris,  the  ciliary  processes,  and  the  ciliary  muscle,  furnish  very  important  tributaries.  No 
venous  blood  goes  directly  from  the  iris  through  the  anterior  ciliary  veins,  but  their  emergent 
vessels  rather  unite  as  a  whole  with  those  of  the  ciliary  processes  in  a  coarse  net-work,  which 
passes  to  the  choroid  beneath  the  muscles,  and  here  unites  with  the  anterior  radiation  of  the  vasa 
vorticosae.  This  net-work,  however,  takes  venous  branches  from  the  ciliary  muscle,  whose  vascular 
tissue  sends  out  the  greater  part  of  its  contents  directly  through  the  anterior  zone  of  the  sclerotica. 
Numerous  twigs  emerge  from  the  muscle  and  pass  into  the  sclerotica,  and  unite  in  part,  within 
this,  to  the  venous  ciliary  plexus  (improperly  called  the  canal  of  Schlemm),  but  in  part  pass 
through  the  sclerotica  in  a  straight  course  through  independent  branches.  All  the  little  veins 
appearing  on  the  anterior  zone  of  the  globe  are  described  as  anterior  ciliary  veins.  They  are  in 
connection  with  the  anterior  scleral  vessels,  as  well  as  with  the  tissue  of  the  conjunctiva  and 
cornea. 

In  a  normal  condition  of  things,  the  anterior  ciliary  veins  evacuate  only  venous  blood  from  the 
tensor  of  the  choroid  (ciliary  muscle) ;  that  is,  the  venous  blood  is  in  great  preponderance.  There 
is  then  no  considerable  flow  of  blood  from  the  other  parts,  except  when  the  current  is  impeded  in 
the  trunks  of  the  vasa  vorticosae.  (Leber.) 

The  connection  between  the  venae  vorticosee  and  the  veins  of  the  cornea,  which  has  lately  been 
much  spoken  of  (  Winther),  is  certainly  very  distant.  The  arterial  vessels  of  the  choroid  have  a 
proportionately  large  circular  muscular  layer.  Besides,  their  adventitious  structure  is  surrounded 
by  bundles  of  fiber-cells.  These  bundles  are  directly  connected  with  the  tensor  of  the  choroid. 
On  the  posterior  part  of  the  choroid  they  anastomose  in  a  reticulate  manner.  (H.  Muller .) 

The  ciliary  nerves  ramify  very  much  in  their  course  through  the  lamina  fusca,  and 
even  give  off  branches  which  pass  backward,  which  contain  partly  dark-bordered,  partly  pale, 
primitive  fibers.  They  are  connected  with  a  network  of  pale  fibers,  which  lies  principally  in 
the  posterior  half  of  the  outermost  pigment  layer,  and  its  finest  branches  seem  to  be  lost  in  the 
arteries.  Ganglion  cells,  singly  or  in  groups,  have  been  found  in  these  networks,  as  well  as  in 
the  stems  of  the  ciliary  nerves  (iZ.  Muller ,  Schweigger). 


& 


Ophthalmoscopic  Appearances.— The  choroidj^heans  of  its  supply  of  blood 
and  dark  pigment,  gives  the  color  to  the  fundus  oflQhe  eye  in  the  ophthalmoscopic 
image.  This  is  generally  a  light-vellowish  rc^C ^firom.  lith .,  A),  with  a  more  or 
less  marked  mingling  of  brown.  The  yeJlq^G^>red  color  is  the  reflex  of  the  blood 
circulating  in  the  tunica  vasciflosa  and  \hcym-capillaris.  The  mixture  of  brown 
depends  on  the  pigment-stratum  and  mfaly  on  the  coloring  material  of  the  choroid 
proper.  It  is  the  more  distinct,  the  inti  abundant  are  the  pigment  contents.  While 
the  fundus  of  the  eye  appears  ofl^^ry  light-yellowish  red-color  in  light  blondes,  in 
dark-haired  persons  with  browye^black  irides  it  has  generally  a  light-brownish  red- 
color.  The  kind  of  illumin£^rnnd  the  light  used  have  the  greatest  influence  in  this 
respect.  In  the  indirect  @ige  the  color  appears  darker  than  in  the  upright,  and  it 
is  the  lightest  when  ddy^ht  is  used. 

The  pigment-lairds  thus  proveu  to  be  diaphanous,  which  may  be  explained  by  the  fact  tha 
the  pigment  are  not  thickly  collected  within  the  cells,  and  that  tbe  pigment-cells  are 

separated  frqKSJfeh  other  by  a  pellucid  intercellular  substance,  although  very  slight  in  quantity- 
interstices  m^^xist,  through  which  the  light  may  pass  in  any  direction.  This  irregular  distri¬ 
bution  q^Voloring  matter  in  the  tapetum  is  the  cause  of  the  finely- stippled  appearance  of  the 
fo^c5|tjie  eye  which  is  often  seen.  The  closer  the  pigment  granules  are  pressed  upon  each 
it^^imihe  cell-cavities,  the  more  in  disproportion  are  they  to  the  fluid  cell-contents.  Of  course, 
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the  transparency  of  the  tapetum  must  be  lost  in  the  same  proportion,  and  its  color  have  an  influ¬ 
ence  on  the  ophthalmoscopic  image.  Indeed,  the  fundus  occasionally  appears  almost  black,  with 
a  bluish,  wavy  cloud  over  it.  This  latter  appearance  is  caused  by  the  retina,  and  is  especially 
marked  in  negroes.  ( Liebreich .) 

Very  frequently,  in  dark-haired  persons  with  a  dark  skin,  we  find  the  ocular 
fundus  having  an  inlaid  appearance  ( chrom  lith .,  G,  R,  S).  This  depends  on  excessive 
pigmentation  of  the  stroma  of  the  choroid,  and  on  the  quantity  of  the  coloring 
material  in  the  tapetum.  ( Mauthner ). 

Inasmuch  as  the  vasavorticoscc  make  up  the  principal  part  of  the  choroidal  struc¬ 
ture,  and  the  basis  of  this,  which  contains  pigment,  only  appears  in  abundant  quan¬ 
tity  in  the  meshes  of  the  choroidal  net-work,  the  difference  in  color  when  the  stroma- 
cells  are  greatly  pigmented  is  very  prominent.  The  fundus  of  the  eye  is  then  seen 
os  a  trellis-work  of  broad,  tortuous,  red  bands,  whose  interspaces  are  filled  with 
angular  spots  with  granular  border.  These  spots  vary  in  color  from  light-brown  to 
the  deepest  black.  They  are  smaller  in  the  region  of  the  macula  lutea ,  roundish  in 
contour,  but  toward  the  anterior  boundary  of  the  choroid  their  circumference 
increases,  and  they  become  elongated,  having  their  long  axis  in  a  meridional  direc¬ 
tion.  The  regular  arrangement  of  these  spots,  and  their  exact  insertion  in  the  meshes 
of  the  venous  twigs,  do  not  readily  allow  us  to  mistake  them  for  morbid  disintegra¬ 
tion  of  pigment. 

Moreover,  it  is  not  at  all  unfrequent,  in  entirely  normal  conditions  on  the  most  different  parts  of 
the  fundus  oculi,  for  the  stroma-cells  to  be  collected,  particularly  around  the  optic-nerve  entrance, 
and  to  form  isolated,  irregular,  dark  spots,  with  granular  borders.  The  region  of  the  macula 
lutea  is  generally  somewhat  more  deeply  colored,  and  occasionally  has  a  marked  shade  of  brown. 

Senile  Changes. — These  appear  in  the  choroid  as  in  other  parts  of  the  body,  at 
different  ages  in  different  persons.  They  attain  at  the  same  time  of  life  a  higher  or 
er  degree  of  development  in  different  individuals.  They  are  almost  identical  in 
|  appearance  with  simple  atrophy,  often  produced  by  morbid  processes.  . 

The  structure  of  the  choroid  aud  of  the  ciliary  processes  becorqes^A  the  same 
time  more  rigid,  brittle,  dry.  Some  of  the  larger  vascular  twig^S^often  ather- 
1  oniah>us,  apd  also  completely  obliterated.  The  capillary  netTiOvK  is  frequently 
wyed,  especially  in  the  chorio-capillaris,  and  in  places  jsvSntirely  gone.  The 
foembrana  limi tans  appears  in  some  places,  or  over  the  me  choroid,  thickened, 
rMgh,  and  opaque  from  coloid  deposits,  and  decidedl/lft^elding  in  texture.  The 
Foment,  however,  suffers  most  strikingly.  This  fa  gttf&ually  changed  in  color, 
becomes  bleached,  and  is  partly  destroyed.  The  t^^Kim  thus  becomes  more  trans- 
j  Parent,  and  the  previously-described  inlaid  apwearance  of  the  choroidal  stroma  in 
le  and  atrophying  eyes,  is  apt  to  appear  more  marked.  It  is  often  seen  as 
a Nght  shading  of  brown,  by  means  of  t^K®|iitgecl  and  partial  solution  pf  granules 
coloring  matter.  When  the  change/ira  gone  on  farther,  the  cells  of  the  stroma 
atKl°f  the  tapetum  disappear  to  a  g/eaTextent.  The  choroid  is  then 'found  more  or 
e's  evenly  discolored,  having^  ^grayish-white  hue,  and  so  diaphanous  that  the 
I  Erotica  under  it  seems  to  be>«rosed.  (  Wedl,  H.  Muller). 

These  changes  are  of  qotfft^recognizable  with  the  ophthalmoscope,  and  modify 
Is  image  very  much. 

e  stroma-cells  genially  remain  a  long  time.  Still  their  contents  often  appear  turbid  and 
|  EjjrS^erse(^  with  faiN^^e<*.iles.  The  coloring  matter  is  then  either  very  pale  or  entirely  wanting. 
eQsive  layers  Aree  fat  corpuscles  are  often  seen  between  the  cells,  and  exceptionately  scattered 
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coloid  bodies.  The  atheromatous  vessels  are  often  recognized,  with  the  naked  eye,  as  thick, 
ramifying,  firm  white  lines.  They  sometimes  end  in  an  atheromatous  net-work,  and  not  unfre- 
quently  are  entirely  wanting.  Their  walls  appear  very  much  thickened,  fibrous,  and  interspersed 
with  fat,  calcareous  matter,  and  sometimes  with  pigment. 

The  chorio-capillaris  is  often  entirely  free  from  blood,  to  a  quite  large  extent.  The  capillaries 
in  it  often  appear  to  be  destroyed,  and  reduced  to  an  illy-defined,  irregular  net-work,  which  is 
scarcely  distinguished  from  the  fine  granular,  structureless  molecular  mass,  often  containing  fat 
which  lies  between.  In  other  cases  the  impermeable  remains  of  the  vessels  still  appear  verj 
plainly  as  a  delicate  and  elegant  trellis-work.  This  sometimes  looks  as  if  it  were  made  of 
connective  tissue,  but  sometimes  exhibits  no  structure  whatever,  and  appears  to  be  woven  of 
fibers  of  a  homogeneous  substance,  which  has  great  refractive  power.  This  net-work,  with  the 
molecular  intervening  substance,  is  always  closely  adherent  to  the  lamina  elastica. 

The  thickening  of  the  membrana  limitans  is  proven  to  be  the  result  of  an  abnormal  deposit  of 
hyaline  matter,  which  was  originally  soft  but  became  gradually  hardened,  and  then  entirely 
identical  with  the  membrana  limitans  itself,  of  which  it  is  a  continuation.  These  deposits  are  at 
times  diffuse,  with  an  undulating  surface ;  at  other  times  they  are  seen  as  glands,  resembling 
segments  of  a  sphere  in  shape,  more  or  less  close  together,  or  even  outgrowths  resembling  stalac¬ 
tites,  which  give  to  the  eye  the  same  impression  as  grains  of  sand.  They  are  generally  translucent, 
but  often  contain  calcareous  bodies  and  pigment  granules,  which  render  them  very  turbid.  They 
push  the  superjacent  pigment-cells  forward  and  to  one  side,  so  that  their  base  seems  ridged  about 
with  pigment,  and  the  pigment-layer  attains  a  reticulate  appearance.  This  alteration  is  very 
often  seen  in  the  entire  extent  of  the  membrana  limitans.  In  other  cases  it  is  confined  to  indi¬ 
vidual  parts  of  this. 

In  many  instances  it  seems  united  to  the  course  of  the  vessels,  appearing  particularly  prominent 
in  the  interstices  of  the  twigs  in  the  tunica  vasculosa.  Thus,  in  connection '  with*  the  pigment 
metamorphosis  it  produces  the  prominent  reticulated  appearance  on  the  inner  choroidal  surface. 
It  is  apt  to  be  very  decided  on  the  elastic  ring  of  the  foramen  opticum  choroidecE ,  and  also  on  the 
reticulum  of  the  ciliary  body,  and  gives  the  latter  a  very  glandular  and  condylomatous  appear¬ 
ance.  (  Wedl,  Donders ,  H  Muller.') 

We  may  also  sometimes/recognize,  with  the  ophthalmoscope,  the  round  openings  which  the 
spherical  deposits  on  the  membrana  limitans  have  caused  by  the  displacement  of  the  pigment. 
With  a  very  abundant  development  a  fine  reticulated  appearance,  with  a  roundish  mesh  work, 
is  seen.  ( Lielreich .) 

The  cells  of  the  tapetum  are  more  or  less  advanced  in  fatty  degeneration.  Its  pigment  is 
already  strikingly  lessened  in  the  brighter  spots,  and  is  besides  disj^jpred  to  a  light-brown  yel¬ 
lowish  red,  <fec.  Between  the  pigment  molecules  the  fat  granu^^^^f\he  cellular  contents  then 
appear  very  distinct.  Here  and  there  the  pigment  is  entirelyOtehUing,  and  is  replaced  by  fat. 
In  isolated  cell-groups  the  polygonal  borders  of  the  cells  ha^^mi  destroyed,  perhaps  by  rupture. 
In  other  groups  the  cell-bodies  and  the  nucleus  were  waHwg ;  the  contour  of  the  cells  has  been 
retained  as  a  delicate  polygonal  net-work,  which  was  H^wy  adherent  to  the  membrana  limitans. 
For  considerable  spaces  the  last  trace  of  the  celUjj^^vas  removed,  the  membrana  limitans  ex¬ 
posed,  or  only  interspersed  with  free  pigment  g^tmje^or  fat-corpuscles. 

Very  analogous  changes  are  obse^^fi.  in  the  ciliary  processes  and  the  ciliary 
muscle. 

Here  also  the  fatty  degen eratiomk^e  stroma  and  muscular  fiber-cells,  the  rarefaction  and 
paleness  of  the  pigment,  the  atf^AJmtous  degeneration  of  the  vessels,  the  deposition  of  the  choloid 
masses  in  the  tissue,  are  vej^r  To  this  is  added  a  marked  thickening  and  increase  in  quantity  j 

of  the  reticulum,  whose  i&eritices  have  increased  considerably  in  depth  and  width,  and  which 
often  give  a  glandulm^  crntfiylomatous  appearance  to  the  inner  side  of  the  ciliary  body. 
deposition  of  calcaree^^%rmations  often  takes  place,  sometimes  to  such  an  extent  that  the  mesbes  | 
LeVtirely 


of  the  net-work  ar<Lea 
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rely  filled  by  them.  (IT.  Midler ,  Wedl.) 


Nosol^^'—Choroiditis  and  cyclitis  are  almost  always  only  parts  of  an  inflaming 
tory  ^rtocess,  which  is  extended  over  a  great  portion,  or  the  whole,  of  the  eye.  Uie 
coiit^ymal  affection  of  the  vitreous  humor  and  retina  is  apt  to  be  most  markedly 
sff&m  But  that  of  the  iris  and  lens  is  frequently  very  plain,  but  less  often  that  of  tb® 
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sclerotica.  The  inflammatory  changes  of  the  neighboring  parts  are  usually  so  promi¬ 
nent  that  they  give  the  disease  the  character  of  an  affection  of  the  whole  eye.  The 
older  ophthalmologists  were  therefore  accustomed  to  speak,  not  so  much  of  choroiditis 
and  cyclitis,  as  of  internal  ophthalmia,  and  to  distinguish  this  according  to  the  prin¬ 
cipal  situation,  and  according  to  its  extent,  by  the  names  anterior,  posterior,  and 
general.  The  modern  names  irido-cyclitis,  irido-choroiditis,  choroiditis,  and  panoph¬ 
thalmitis,  with  their  present  signification,  are  about  equal  to  those  formerly  used. 

The  constant  passage  of  the  inflammatory  process  beyond  the  boundaries  of  the 
choroid  and  of  the  ciliary  body,  is  partly  to  be  accounted  for  by  the  intimate  ana¬ 
tomical  connection  which  exists  between  the  tissue  and  vessels  of  the  cornea  with 
those  of  the  neighboring  parts.  But  it  is  also  to  some  extent  a  natural  result  of  the 
disturbances  of  the  regulative  influence  which  the  choroid  and  the  ciliary  body 
exercise  upon  the  entire  current  of  blood,  and  through  this  upon  the  nutrition  of  the 
interior  of  the  eye. 

A.  The  proliferation  of  tissue  in  the  interior  of  the  inflamed  choroid  and  ciliary 
body  is  generally  not  very  great,  so  that  the  evidence  of  its  existence  can  only  be 
shown  by  the  microscope.  A  predominantly  secretory  character  has  been  ascribed 
to  such  inflammations,  and  they  have  been  called  serous ,  it  being  assumed  that  a 
serous  or  gelatinous  product  passes  out  through  the  retina  into  the  vitreous  humor. 


The  cells  of  the  stroma  do  not,  as  a  rule,  show  much  change.  At  the  most,  they  are  found 
somewhat  puffed  out  in  some  places  ;  their  fluid  contents  appear  turbid,  or  interspersed  with  fat 
globules,  while  the  coloring  matter  is  diminished  in  quantity,  and  is  bleached.  A  number  of 
fructiferous  and  separating  nuclei  have  been  seen  only  in  exceptional  instances.  In  isolated 
cases,  however,  they  grow  in  groups,  and  acquire  a  darker  color  by  an  increase  in  their  pigment 
coutents,  or  they  are  utterly  destroyed.  Occasionally,  groups  of  free  nuclei  have  been  observed, 
which  are  heaped  up  in  the  parenchyma,  arranged  in  a  straight  course  following  the  dilated  and 
often  atheromatous  vessels.  They  are  sometimes  greatly  pigmented. 

In  the  chorio-capillaris  the  capillaries  are  generally  greatly  enlarged,  and  some  of  them  dilated 
like  a  sac.  The  intervening  substance  appears  interspersed  with  collections  of  nuclei  and  fat 
molecules.  The  membrana  limitans  is  generally  thickened,  opaque,  and  covered  by  choloid  masses. 
The  cells  of  the  tapetum  often  undergo  fatty  degeneration,  their  coloring  ma^ial  lost,  or  is 
bleached,  and  acquires  a  light-brown  or  yellow  color.  In  consequence  of  the  d^mjcljon  of  its  walls 
in  the  later  stages,  groups  of  free  nuclei,  as  well  as  free  coloring  gran  u^j  are  often  seen  on 
the  surface  of  the  lamina  elastica.  Besides,  the  cells  of  the  tapetum  noi-Qm’equently,  at  least  at 
some  points,  take  a  direct  part  in  the  process  of  proliferation.  TkejNgrow  with  more  or  less 
luxuriant  nuclear  separation,  and  at  times  are  very  much  increase^^^ 

The  recent  cells  are  apt,  then,  to  accumulate  in  some  placoa^vi/e  the  old  ones  all  around  are 
found  in  the  most  different  phases  of  proliferation.  They  app^rjmaller,  are  generally  oval,  rarely 
round  or  angular.  The  amount  of  pigment  varies  greathjf^ometimes  it  is  very  abundant,  some¬ 
times  very  sparing,  in  quantity,  and  at  times  it  is  entQ^y  wanting.  The  granules  of  coloring 
matter  differ  very  much  in  form  and  size.  ( Bosow .)  the  ciliary  processes  the  increase  in  the 
bas:scf  connective  tissue  causes  a  very  markedrfrarefopment  of  the  reticulum.  The  process  is 
seo'vt  in  the  ciliary  muscle  by  the  nuclear  semn'^an-tmd  deposition  of  fat  in  the  fiber-cells,  as  well 
M  by  the  growth  and  increase  in  number  oQlXconnective-tissue  bodies,  and  by  serous  or  gelati¬ 
nous  infiltration  of  the  reticulated  stru<^r£3  (  Wedl,  Schweigger.) 


uoitarL, 
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ed  usually  show  in  their  neuroglia  young  cells,  more  or 
Lary  sheath  is  often  destroyed,  and  can  be  seen  in  the 
mass  near  the  naked  axis-oylinders  ( Wedl,  Schweigger , 


The  ciliary  nerves  herein  cojil 
less  crowded  together.  Their 
form  of  drops  or  as  a  mo, 
hanoff). 

The  further  fqVnation  of  the  process  chiefly  depends  upon  the  relations  of 
the  circulatioii'N^^jh^  interior  of  the  organ.  If  the  venous  reflux  is  in  any  way 
finished,  even  if  its  acceleration  be  hindered  by  any  cause  whatever,  the 
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quantity  of  blood  circulating  in  the  interior  of  the  globe  must  increase  a  little 
with  every  arterial  pulsation,  and  the  internal  pressure  approach  a  certain  maxi¬ 
mum,  at  which  it  corresponds  to  the  effective  lateral  pressure  of  the  arterial  blood 
during  the  arterial  diastole.  The  process  then  assumes  a  peculiar  character,  since 
all  the  tissues  of  the  eyeball  are  finally  drawn  into  sympathy  with  it,  and  the  pro¬ 
cess  is  like  that  which  obtains  in  glaucoma. 

The  pressure  acting  more  directly  upon  the  ciliary  nerves,  and  perhaps  also 
their  abnormal  tension,  determines  interferences  in  the  conductive  power  of  the 
nerves  which  manifest  themselves  in  the  diminished  functional  power  of  the 
parts  involved,  particularly  in  anaesthesia  of  the  cornea,  and  sometimes  even  in 
neuro-paralytic  ulcerations.  With  the  increase  of  the  scleral  tension  the  amount 
of  the  elasticity  and  the  regulating  influence,  which  the  cornea  and  sclera  exert 
upon  the  internal  circulation,  sink,  the  course  of  the  blood  becomes  irregular, 
and  this  is  manifested  by  the  appearance  of,  or  at  least  an  inclination  to,  pulsation. 
The  increased  resistance  which  the  arterial  current  meets  with  produces  a  retar¬ 
dation  of  the  circulation  in  the  smallest  capillaries,  and  with  it  a  further  diminu¬ 
tion  of  the  functional  power,  and  finally  an  inclination  to  atrophy.  The  stoppage 
of  the  venous  circulation  favors  an  increase  of  the  exosmosis  and  the  increased 
exudation  of  white  blood-corpuscles ;  the  dioptric  media  become  cloudy  and  in 
the  vascular  tissues  inflammatory  products  collect  in  spots.  Added  to  this  the 
vitreous  humor  increases  perceptibly  in  quantity,  corresponding  to  the  prepondera¬ 
ting  vascular  contents  of  the  choroid,  whilst  the  aqueous  humor,  in  consequence 
of  increased  transfusion  through  the  cornea,  is  diminished,  and  the  anterior  cham¬ 
ber  consequently  narrowed.  If  the  intra-ocular  pressure  passes  beyond  a  certain 
height,  that  part  of  the  capsule  of  the  globe,  the  least  capable  of  resistance,  the 
lamina  cribrosa ,  is  also  pressed  backward,  distended,  and  the  adjacent  posterior 
zone  of  the  internal  layers  of  the  sclera  tom  apart.  The  characteristic  glauco¬ 
matous  excavation  develops  itself,  as  well  as  the  so-called  connective-tissue  ring 
belonging  to  it,  explained  by  the  stretching  and  final  atrophy  of  the  posterior 
zone  of  the  choroid.  «A 

The  excavation  of  the  papilla  of  the  optic  nerve,  accm$l@g  fo  all  this,  is  a  second¬ 
ary  condition,  which  is  first  developed  in  the  couraNa#  a  glaucomatous  process. 
In  the  beginning  it  is  often  partial,  and  consists  in  tj^yielding  of  a  smaller  or  larger 
section  of  the  periphery  of  the  optic-nerve  entA^tai.  On  more  complete  develop¬ 
ment  it  is  always  total,  and  by  this  feature  ifcsj© be  distinguished  from  the  congen¬ 
ial  variety.  The  optic-nerve  entrance  ^is  \^sld  back  in  its  entire  surface,  and  is 

seen  as  a  pit  of  more  or  less 
depth,  (Fig.  40,  after  Ed. 
Jaeger ,)  with  a  trough -shaped 
excavated  base,  and  steep,  oc¬ 
casionally  even  overhanging, 
borders,  «,  which  pass  into 
the  concave  surface  of  the 
fundus  of  the  eye  at  an  angle 
very  decidedly  and  obtusely 
rounded  off. 

The  walls  of  this  pit  are 
formed  by  the  lamina  cri- 
is  considerably  distended  and  pressed  backward.  Above  this  are 


brosa, 


^iormlly  found,  as  a  thin  coating,  nervous  filaments,  which  pass  over  into 
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the  retina.  But  as  a  rule  the  optic-nerve  fibers  are  entirely  destroyed,  and  are 
replaced  by  a  delicate  layer  of  connective  tissue,  which  adheres  closely  to  the  floor 
and  sides  of  the  excavation,  and  is  connected  to  the  atrophied  anterior  layer  of  the 
retina.  The  branches  of  the  central  vessels,  c,  are  adherent  to  the  sides  of  the  exca¬ 
vation,  and  therefore  undergo  a  double  bending  in  their  course.  Isolated  twigs  of 
these  branches  are  apt  to  he  altered,  or  disappear  in  the  manner  before  described. 
It  even  happens  that  all  the  vessels  of  the  optic-nerve  entrance  are  destroyed.  As 
substitutes,  then,  a  varying  number  of  vessels  is  generally  found,  which  by  their 
abnormal  position  and  course  are  seen  to  be  collateral,  and  which  have  become 
greatly  enlarged  in  consequence  of  the  impermeability  of  the  normal  principal 
branches. 


The  kettle-shape  of  the  excavation  depends  upon  the  fact  that  the  anterior  lid  of  the  nerve 
runs  in  a  coniform  way,  that  is,  becomes  broader  posteriorly.  The  lamina  cribrosa  of  the  porus 
opticus  is  also  often  excavated,  so  that  the  floor  of  the  excavation  appears  funnel-shaped,  and 
the  vessels  pressed  to  the  nasal  side  ( Schweigger ). 

B.  Some  forms  of  uveitis  are  different  from  the  serous  choroidal  inflammation. 
In  these  the  inflammatory  products  are  not  only  distinctly  perceptible,  but  exactly 
indicative  of  the  whole  external  appearance  of  the  process. 

1.  We  have  already  spoken  of  one  of  these  forms :  exudative  rctino-choroiditis. 

2.  Another  form  is  characterized  by  a  larger  or  smaller  organizable  product, 
which  is  brought  to  light  in  the  anterior  uveal  portion,  while  the  true  choroid  either 
appears  entirely  changed  (irido-cyclitis),  or  takes  part  in  the  inflammatory  process 
with  the  symptoms  of  serous  choroiditis  (irido-choroiditis). 

Thus  we  sometimes  find,  as  well  in  the  lamina  fusca  as  in  the  vascular  layer, 
tolerably  large  masses  of  unpigmented,  roundish  young  cells,  particularly  in  the 
neighborhood  of  the  vessels,  the  adventitia  of  which  often  seems  completely  lost  in 
the  cell-mass.  From  the  venae  vorticosae  the  growth  advances  often  upon  the  sclera, 
and  even  upon  the  fascia  of  the  globe.  No  less  does  the  choriocapillaris  sometimes 
conceal  large  masses  of  young  cells,  and  the  capillary  network,  otherwise  distended, 
often  becomes  in  the  new  formation  almost  unrecognizable.  The  elastica  is 

then  often  perforated  over  such  nuclei,  so  that  the  mass  of  cells-^h  to  be  vascu¬ 
larized,  extends  into  the  retina,  whilst  the  surrounding  tapetuifS*  partly  destroyed, 
partly  increases  by  proliferation  {Czerny).  \*p' 

The  proliferation  in  the  iris  is  seen  chiefly  by  th/^pap^lary  excrescences  which 
unite  a  great  part  of  the  pupillary  margin,  or  all  of  &  urthe  anterior  capsule  (closure 
°fthe  pupil)  [pupillar  abschluss],  but  which  frequ0jfry  completely  fills  the  pupil  in 
form  of  a  capsular  or  false  cataract.  WM  this,  occasionally,  gummy  tumors, 

I  granulations,  or  a  hypopyon,  are  found,  generally  the  iris  is  seen  only  re- 
by  inflammation,  and  soon  atropj  idergoes  partial  tendinous  degenera- 
,  llon,  and  is,  to  some  extent,  brittle  riTynriable,  like  tinder.  Not  unfrequently  it 
nes  spongy  and  is  entirely  dfetil>yed,  while  its  vessels  are  completely  degen- 
erated,  distended,  and  appear*  <g^1me  surface  of  the  membrane  like  the  thyroidal 
I  Veins.  Very  frequently  tha~5i£velopment  of  tough,  tenacious,  tendinous  mem- 
5  occurs  on  the  posterfb<“aspect  of  the  iris.  These  result  from  the  luxuriant 
of  the  jjh^wor  boundary  layer  and  of  the  tapetum,  and  are  very 
aPt  to  shrink.  Then*  mickness  differs  very  much.  The  thinner  membranes  are 
I  °tten  so  full  of  ras?!^nt  that  they  appear  almost  of  a  uniform  black  color.  The 
are  lil§& ttmdinous  tissue,  and  generally  are  a  spotted  and  darkish  gray. 


thicker 
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They  offcen  hang  loosely  to  the  iris,  or  rather  the  tinder-like  brittle  remains  of 
anterior  iris-layers.  Exfoliations  may  be  easily  separated  from  the  posterior  stratum 
in  great  shreds.  In  other  cases  the  tendinous  masses  involve  the  whole  thickness 
of  the  iris.  The  pseudo-membrane  is  only  in  spots  coated  with  short-fibered  brittle 
rudiments  of  loose  atrophied  stroma.  These  membranes  are  always  in  direct  con¬ 
nection  with  the  new  growths  closing  the  pupil,  and  are,  as  it  were,  a  continuation 
of  them.  They  adhere  to  the  anterior  capsule  occasionally  up  to  near  the  edge ; 
but  more  frequently  their  peripheral  portion  is  separated  from  the  capsule  by  fluid. 
The  adhesion  is  confined  to  the  pupillary  region. 

The  same  state  of  things  is  repeated  in  the  ciliary  body.  The  process  of  pro¬ 
liferation  is  here  particularly  seen  by  a  loosening  of  the  reticulum,  or  rather  of  that 
thick  layer  of  connective  tissue  which  forms  the  posterior  wall  of  the  ciliary  body. 
Numerous  half- spherical  or  elliptical,  often  pedunculated,  nodular  papillomata  grow 
from  this,  which  give  the  part  a  very  rough  condylomatous  appearance.  But 
generally  the  prolification  is  far  more  luxuriant,  and  the  neoplastic  formations 
become,  by  a  gradual  thickening  and  shrinkage,  extensive  membranes,  which  are 
connected  to  those  of  the  iris,  and  are  lost  posteriorly  in  a  villous-like  open  work, 
which  extends  into  the  turbid  anterior  portion  of  the  vitreous,  and  is  undergoing 
the  same  process  of  proliferation. 

The  contraction  of  these  masses  occasions  not  uncommonly  linear  detachments 
of  the  ciliary  body  from  the  sclerotic,  and  a  filling  of  the  intervening  space  with  a 
plastic  exudation,  which  becomes  partially  organized  into  a  meshwork  of  connec¬ 
tive  tissue  (. Iwanoff \  Knapp,  Hirschberg), 


This  false  membrane  ( schwarte )  consists  of  a  ground-work  of  connective  tissue,  more  or  less 
distinctly  fibered,  opaque  in  a  varying  degree  from  molecular  deposits  and  fat-granules,  and 
interspersed  with  free  pigment.  This  contains  a  greater  or  less  quantity  of  recent  oval  nuclear 
cells  and  free  nuclei,  which  are  fructifying,  and  in  a  state  of  nuclear  separation.  These  are  gen¬ 
erally  without  pigment,  have  here  and  there  considerable  quantities  of  coloring  material,  and 
then  exhibit  a  very  peculiar  shreddy  structure.  The  pigmented  typical  elements  are  collected  in 
some  places  and  form  true  layers  ;  in  others,  they  are  arranged  in  fib^i\,  which  are  often  hollow, 
and  have  generally  a  blind,  nodular,  swollen  extremity.  These  arotfiepeginnings  of  the  newly- 
formed  vessels,  which  are  gradually  filled  with  blood,  again  tyBlurch  out  and  extend  into  the 
vitreous  humor  ( Wedl,  Schiess-  Gemuseus,  Iwanoff)-  . . 

Ill  the  connective-tissue  stroma  of  the  ciliarj^iscle,  and  upon  the  walls  of  its 
vessels,  the  increase  of  the  nuclei  and  the  inijl(r^tion  of  a  serous  or  gelatinous  sub¬ 
stance,  often  cloudy  and  containing  fat.  p^iiysro  the  inflammatory  participation. 
Sometimes  it  also  leads  to  enormous  editions  of  neoplastic  cells  and  to  an  abun¬ 
dant  vascular  development.  The  fibeiVcJlls  of  the  muscle  often  resist  for  a  long 
time,  but  finally  they  become  inwM^d  in  the  process,  turn  opaque  and  undergo 
fatty  degeneration.  In  the  nerves  at  times  no  changes  have  been  seen 

(Scldess-  Gemuseus,  KirscJib^^fsometimes  very  marked  thickening  of  Schwann’s 
membrane,  with  more  Ql*]©  ^distinct  increase  in  size  of  the  nuclei,  crumbling  of 
the  medullary  sheaths  y&Janoff),  and  finally  atrophy  of  the  fibers. 

The  degenerati^Cjf  the  ciliary  body  and  of  the  iris  drains  off  (dries  up)  th0 
aqueous  humor,  s^mhit  the  anterior  chamber  becomes  smaller  and  smaller.  Instead 
of  it,  quite  aq^ralfesive,  yellowish,  coagulable  fluid,  rich  in  albumen,  is  often  exuded 
into  the  chi^V^osterior  chamber,  and  the  iris  pressed  forward  by  it,  in  the  shape 
of  a  cirqilarpad,  or,  when  there  is  an  unequal  resistance  of  its  tissue,  distended  into 
irreghpVfiumps. 
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3.  A  rarer  occurrence  is  the  detachment  of  the  choroid.  Post-mortem  examinations  have  long 
since  proved  that  they  do  occur  (Ammon),  but  attention  was  first  directed  to  the  subject  after 
they  had  been  observed  with  the  ophthalmoscope.  ( Graefe ,  Liebreich.)  It  has  many  analogies 
with  detachment  of  the  retina.  A  serous  or  gelatinous  albuminous  exudation  is  secreted  by  the 
choroidal  tissue,  collects  especially  in  the  outermost  pigment  layer,  separates  its  elements  from 
each  other,  finally  tears  through  and  separates  the  choroid  more  and  more  from  the  sclerotica. 
It  has  generally  a  yellow  color,  and  leaves  small  coagulations  on  the  walls  of  the  cavity  formed 
by  itself.  Cellular  structures  of  various  kinds  are  seen  in  the  firmer  parts,  mingled  with  pig¬ 
mented  remains  of  the  lamina  fusca  and  of  free  coloring  material.  The  tissue  of  the  choroid 
has  then,  according  to  anatomical  investigations,  the  characteristics  of  a  more  or  less  luxuriant 
proliferation  process — is  even  at  times  hypertrophied  and  spongy,  from  similar  products.  Such 
detachments  have  been  seen  among  the  results  of  irido-choroiditis,  with  advancing  atrophy  of  the 
globe,  and  sclero-choroidal  staphyloma,  as  well  as  in  company  with  choroidal  tumors.  They 
sometimes  attain  to  considerable  size.  It  may  happen  that  the  whole  surface  of  the  choroid 
is  loosened  from  the  sclerotica  and  pressed  inward,  so  that  the  connection  is  only  kept  up  by  a 
few  isolated  vessels.  (Itoanoff.) 

Occasionally  they  are  primarily  and  quickly  developed.  Their  size  is  then  limited,  and  they 
are  seen  as  spherical  elevations  of  varying  hight  and  extent,  whose  sides  are  tense  and  incapable 
of  any  wavy  motion.  The  retina  either  runs  smoothly  over  the  vesicle  or  appears  somewhat 
elevated  at  its  base.  By  holding  the  ophthalmoscope  properly  we  may  see  the  vessels  of  the  retina 
climbing  over  the  tumor,  and  again  descending  on  the  opposite  wall.  Immediately  behind,  in  the 
reddish  fundus,  we  see  the  branches  of  the  vasa  vorticosae  dimly  shining  through.  Then  the  diag¬ 
nosis  of  a  watery  or  gelatinous  exudation  under  the  choroid  is  verified,  and  any  confusion  with 
blood-extravasations  or  with  new-formations  avoided.  ( Liebreich .)  Extravasations  of  blood  in 
the  retina  and  choroid  are  common.  The  morbid  process  declares  itself  by  a  great  loss  of  the 
vision— up  to  complete  blindness.  Sometimes  a  true  detachment  of  the  retina  is  added  to  it. 
{Graefe.)  The  ordinary  final  result  is  atrophy  of  the  globe,  with  the  symptoms  of  irido- 
choroiditis. 


4.  A  fourth  form  of  choroidal  inflammation — suppurative  choroiditis — is  char¬ 
acterized  by  purulent  products.  This  is  partly  formed  from  the  choroidal  tissue  itself, 
and  is  in  part  separated  from  the  free  surface  of  the  choroid.  The  pus  is  generally 
first  seen  on  the  vessels  of  the  tunica  vasculosa  and  lamina  fusca.  Its  elements  are 
pressed  together  in  the  connective  tissue  accompanying  the  vessel, not  unfre- 
quently  fill  their  caliber,  so  that  isolated  twigs  may  be  followed  twGofye  distance  as 
ramifying,  pus-colored  fibers.  When  the  process  advances,  thest^pi  is  impregnated 
with  pus,  and  this  is  either  regularly  diffused  through  the  J?Qtae,  or  at  intervals  is 
collected  in  a  great  quantity,  so  that  the  mass  projects^f^Nhird  into  the  posterior 
chamber.  The  pus  from  the  beginning  is  at  times  fluhfry'of  a  creamy  consistency, 
la  isolated  cases  it  has  the  signification  of  true  tifterore.  Very  often  it  is  evenly 
discolored  or  speckled  with  exuded  blood.  ^ 

It  the  pus  be  fluid,  the  stroma  of  the  choroid  hwtS^large  collections  is  generally  destroyed, 
except  a  few  pigmented,  shreddy  remains,  and  th^Aessels  themselves  do  not  long  resist  the  deli¬ 
quescing  process.  If  the  pus  be  more  consiafcwt^owever,  the  elements  of  the  stroma  may  still 
he  often  recognized.  The  pigmented  strotaa^ells  are  strewn  together  very  irregularly,  and 


ssed  apart  by  masses  of  neoplastic  ej^t^e^re,  which  have  the  characteristics  of  pus-corpuscles, 
and  lie  in  a  turbid,  fatty,  more  or  lesf cctisisteut,  fibrinous,  intermediate  substance,  which  often 
permeates  the  tissue  in  great  quantity  and  causes  it  to  swell.  The  pigment-cells  often  appear  at 
the  same  time  entirely  unchanged^tS?only  a  little  paler,  partially  deprived  of  their  coloring  mate¬ 
rial.  But  they  are  often  filiedC^h  fat  even  up  to  their  offshoots,  yet  seldom  in  a  state  of  nuclear 
^crease. 

The  cells  without  on  the  contrary,  are  involved  in  the  proliferation  process.  In 

places,  particularly  in  trm  inner  strata  of  the  tunica  vasculosa,  they  are  often  entirely  wanting, 
aving  been  corrmkfeJv  destroyed  in  the  proliferation  process,  even  to  their  prolongations,  which 
are  woven  abcmt  n^/neoplastic  elements  in  a  delicate,  fine  net-work.  When  they  are  still  present, 
they  aPpear  much  pressed  forward.  They  grow  in  a  fusiform  shape,  and  contain  two  or 
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more  opaque  nuclei.  These  become  free  afterwards  by  a  destruction  of  the  cell-envelope,  and 
change  to  true  pus-corpuscles.  The  vessels  of  the  tunica  vasculosa  are  generally  at  the  same  time 
impaired  to  a  great  extent,  are  compressed,  and  finally  entirely  destroyed.  The  chorio-capillaris 
occasionally  preserves  its  integrity  for  quite  a  long  time,  as  well  as  the  tunica  elastica  and  the 
tapetum.  But  sooner  or  later,  in  the  larger  collections  of  pus,  these  strata  also  are  completely 
destroyed.  The  chorio-capillaris  is  then  entirely  unrecognizable  in  the  purulent  product ;  the 
tunica  elastica  is  partly  perforated  and  broken  up.  Since  the  pus  pushes  inwards,  the  tapetum 
is  partly  displaced,  its  elements  confused,  and  to  some  extent  driven  inward.  A  portion  of  the 
cells  is  lost  by  fatty  degeneration,  while  another  part  perhaps  increases,  and  causes  the  formation 
of  greater  masses  of  pigment,  or  assists  somewhat  in  the  development  of  the  purulent  deposits 
occurring  on  the  free  choroidal  surface.  ( Wedl ,  Schweigger ,  C.  Bitter ,  Scliiess ,  Knapp ,  Berlin.) 

The  formation  of  pus  is  often  confined  to  one  or  the  other  portion  of  the  choroid; 
the  rest  of  this  membrane,  as  well  as  the  ciliary  body,  has  the  appearance  of  a  simple 
serous  inflammation.  It  is  very  hyperaemic,  ecchymosed,  infiltrated  with  serum,  very 
moist,  spongy,  being  saturated  with  a  turbid  fluid.  In  other  cases,  the  greater  part 
of  the  choroid  has  already  been  changed  into  large  collections  of  pus.  Only  isolated 
spots  are  found  in  which  the  choroid  still  exists,  but  has  been  in  part  deprived  of 
its  pigment.  It  is  very  hypersemic,  ecchymosed,  infiltrated  with  serum,  and,  be¬ 
sides,  interspersed  with  little  pus-globules,  and  at  times  appears  traversed  by  vessels 
filled  with  pus.  Finally,  we  not  unfrequently  meet  with  cases  in  which  the  entire 
choroid  is  destroyed,  and  is,  as  it  were,  replaced  by  a  more  or  less  thick  stratum  of 
purulent,  tuberculous  pus,  interspersed  with  a  pigmented,  shreddy  material.  This 
stratum  is  sometimes  swollen  out  to  a  large  nodule.  Suppurative  choroidal 
inflammation  is  never  uncomplicated.  The  other  parts  of  the  globe  are  al¬ 
ways  affected  at  the  same  time,  and  often  to  such  an  extent  that  the  pro¬ 
cess  is  rather  a  suppurative  panophthalmitis.  The  retina  appears,  as  a  conse¬ 
quence  of  its  inflammatory  participation,  very  opaque,  and  often  thickened  by 
decided  purulent  infiltration,  or  even  changed  into  a  caseous  mass.  It  is  gen¬ 
erally  entirely  detached  from  the  choroid  by  the  great  amount  of  exudation  of 
a  fatty,  turbid,  thin,  purulent  fluid,  and  is  folded  together.  In  spots  it  deli¬ 
quesces,  so  that  its  remains  float  in  the  vitreous  like^r^dy  tatters,  and,  in 
case  the  deliquescence  affects  the  posterior  portion  esjtfMmy,  rolls  together  over 
the  posterior  wall  of  the  crystalline  in  a  thick  m M^S&cliioeigger).  In  the  later 
stages,  the  retina  is  completely  destroyed  by  sup/nration.  The  vitreous  is  in  the 
beginning  very  opaque,  its  cellular  elements involved  in  an  exceedingly 
luxuriant  proliferation  process.  Perhaps,  partial  washing  over  of  pus- 

elements  from  the  membranous  surroundfcgs*T$ccurs  ( Ritter ,  Scliiess- Gemuseus). 

Now  and  then  we  find  it  interspersed^jmi  compact  masses  of  pus,  or  deliquesced 
to  a  turbid  fluid,  filled  with  purulep^occuli.  In  isolated  cases  the  entire  anterior 
portion  of  the  vitreous  is  cliangec^o  a  mass  of  pus  or  tubercle,  being  completely 
compressed  by  a  caseous  prodtoJC*  Tnis  latter  then  generally,  also,  fills  the  canal  of 
Petit.  Usually  considera^^quantities  of  pus  lie  in  the  ciliary  body.  These 
occasionally  form  smallyabjcesses,  and  give  rise  to  loss  of  substance  on  their  deli¬ 
quescence,  or  evenly  pemieate  the  tissue,  and  may  destroy  the  parts  in  question  by 
suppuration.  A  lai^iiypopyon  always  accompanies  this  state  of  things ;  it  may 
even  fill  up  the  q^rous  chamber.  The  cornea  is  also  generally  very  early  infiltrated 
with  a  puiajfotf*  product,  and  becomes  an  abscess.  Its  entire  surface  is  often 
changed  int^i  mass  of  pus,  and  deliquesces,  or  is  destroyed  by  gangrene.  The 
sclerohmaj  eyen,  is  infiltrated  with  a  fatty,  opaque  product,  becomes  softened,  is  dis- 
tend&Lzmd  swells  to  an  astonishing  thickness.  Sometimes  it  ulcerates,  and  thus 
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gives  an  exit  to  the  intra-ocular  pus.  Sometimes  the  surrounding  orbital  tissue  is 
changed  to  a  mass  of  pus. 

6.  The  tubercular  deposit  is  localized  in  the  choroid,  partly  in  the  fonn  of  a 
more  diffuse,  rigid,  and  finally  liquefying  infiltration,  partly  in  the  form  of  discrete 
nodules,  or  else  heaped  together  in  masses  like  tubercles. 

The  first  form  has  been  very  seldom  observed,  and  up  to  this  time  only  in  the 
last  stages  of  general  tubercular  phthisis.  It  usually  appears  as  panophthalmitis, 
confined  to  one  eye,  with  slight  signs  of  irritation,  develops  itself  in  a  tolerably  rapid 
manner,  but  is  interrupted  in  its  further  course  by  the  patient’s  death.  All  the  tissues 
of  the  globe  appear  infiltrated,  the  whole  globe  soon  becomes  changed  into  a  caseous 
tuberculous  mass,  in  which  the  individual  constituents  of  the  globe  are  often  very 
difficult  to  be  separated  from  one  another.  After  a  short  duration  the  mass  begins 
in  several  scattered  spots  to  undergo  fatty  degeneration,  and  to  coalesce  into  a 
greasy  purulent  pulp.  In  this  way  circular  cavities  result,  inside  which  the  indi¬ 
vidual  tissues,  where  they  can  still  be  recognized,  appear  completely  disintegrated 
and  limited  by  sharp  eroded  edges.  In  the  cornea  and  choroid,  especially,  losses  of 
substance  often  show  themselves,  as  if  beaten  out  with  a  punch,  and  with  densely 
infiltrated  precipitous  edges.  The  individual  excavations  in  some  places  soon 
coalesce  with  each  other  and  exude  a  portion  of  their  contents,  if  an  exit  has  already 
been  formed  through  the  sclera ;  still,  even  then  the  globe  does  not  collapse  on  ac¬ 
count  of  the  enormous  quantity  and  stiffness  of  the  products  still  present,  lout  retains 
for  a  time  about  its  original  form,  whilst  the  opening  in  the  sclera  gapes  wide  and 
opens  to  view  a  deep  irregular  cavity,  from  which  exude  proportionally  small 
quantities  of  greasy  pus,  which  becomes  rancid  under  the  influence  of  atmospheric 
air,  and  smells  very  strongly  of  butyric  acid.  Finally,  if  the  patient  does  not  die, 
all  that  remains  of  the  globe  is  a  much  thickened  sclera.  In  one  case  even  the  sclera 
was  destroyed  as  far  as  its  most  posterior  zone,  and  this  presented  in  connection 
with  the  optic  nerve  a  kind  of  plate  with  very  irregularly  jagged  borders,  in  the 
opening  of  which  lay  a  mass  of  tuberculous  matter  about  the  size  of  a  hazel-nut.  Tire 
surface  of  this  rigid  tubercular  mass,  firmly  connected  with  the  sclei^Aic,  was  glan¬ 
dular,  warty,  partially  eroded,  and  abundantly  strewn  with  pigm&^Nfrem  the  com¬ 
pletely  unrecognizable  choroid.  The  doubts,  which  are  raj  on  many  sides 
against  the  really  tuberculous  nature  of  these  products  {Grcfms^Leber),  are  unwar¬ 
ranted,  and  soon  disappear  by  a  careful  examination  as  vts^lQs  by  the  consideration 
of  the  history  of  the  patients. 

Discrete  tubercle  has  been  observed  but  rarely  \i/he  region  of  the  choroid  in 
chronic  general  tuberculosis  {Ed.  Jaeger,  CoJiriheim^rcoleo ,  Vernon),  but  on  the  con¬ 
trary,  frequently,  though  by  no  means  constantly,  in  acute  miliary  tuberculosis 
(fcs,  Colmheim,  etc.).  It  is  developed  uii^&uch  conditions  sometimes  very  early, 
sometimes  not  until  a  few  days  before  th/de^h  of  the  patient,  and  where  it  appears 
may  be  regarded  as  a  very  valuable,  ejraApathognomonic,  sign  of  the  general  disease, 
sometimes  so  extremely  difficult  XJ  diagnosticated,  while,  on  the  contrary,  its 
absence  by  no  means  excludes,  afcc^rding  to  authorities,  the  existence  of  the  latter 
[Steffen).  OphthalmoscopiC^fijthe  discrete  tubercle  appears  in  the  form  of  tolerably 
regular  circular  spots  of  verQiariable  size.  The  smaller  of  these  appear  as  yellowish 
°r reddish-yellow  disc^WWnons  of  the  fundus;  the  larger  ones,  on  the  contrary,  as 
distinctly  prominent^Kgtit  nodules,  which  are  surrounded  by  a  more  or  less  deep 
rownish  zone.  QVLy  the  largest  extremely  prominent  nodules  have  exceptionally 
a  more  deeply  JX^iAited  border.  Moreover,  the  ophthalmoscopic  image  changes  to 
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some  extent  with  the  subsequent  exacerbations  ( Graefe ,  Leber ,  Goccius).  There 
appears  to  be  no  marked  disturbance  of  vision  caused  by  the  process,  according 
to  previous  experience,  even  when  the  individual  nodules  are  developed  to  a  pro¬ 
portionally  considerable  extent  ( Frdnkel ). 

According  to  anatomical  investigations,  both  eyes  are  generally  involved.  We 
find  sometimes  one,  sometimes  several  nodules,  and  these  in  the  latter  case  some¬ 
times  scattered,  sometimes  grouped  together.  Their  favorite  situation  is  the  neigh¬ 
borhood  of  the  papilla  and  the  yellow  spot,  yet  they  occur  also  in  the  periphery 
{Steffen).  They  are  generally  very  small,  and  then  are  transparent ;  if  they  attain 
a  larger  size  they  become  caseous.  They  always  proceed  from  the  chorio-capillaris 
{Buscli,  Cohriheim),  and,  as  they  enlarge,  invade  the  remaining  layers  of  the  choroid. 
In  the  beginning  they  occasion  no  bulging  forward  of  the  tunica  elastica,  but  later 
this  occurs,  and  then  the  pigment  of  the  tapetum  cells  covering  them  becomes 
atrophied,  whilst  the  latter  suffer  no  change.  Only  in  the  large  nodules  does  the 
pigment  appear  heaped  up  at  the  periphery.  The  tubercles  are  developed  by  lux¬ 
uriant  growth,  and  probably  by  enormous  proliferation  of  small  circular  cells, 
which  exist  also  in  the  normal  condition ;  the  fixed  stroma  cells  are  primarily  but 
slightly  or  not  at  all  affected  {Gohnheim). 

7.  Rupture  of  the  choroid,  which  not  unfrequently  occurs,  deserves  special  men¬ 
tion.  Such  ruptures,  with  uninjured  sclera  and  retina,  have  been  only  once  proved 
anatomically  to  exist  {Ammon).  Still  a  number  of  ophthalmoscopic  observations 
already  exist.  The  cause  is  always  a  blow,  a  kick,  a  fall,  etc.,  which  strikes  the 
eye  with  great  force,  causing  a  sudden  change  of  form,  with  stretching  of  the 
sclera.  Shortly  afterwards  extravasations  of  blood  are  found  in  the  posterior  por¬ 
tion  of  the  eye,  which  are  usually  soon  associated  with  opacity  of  the  vitreous,  and 
conceal  the  fundus  from  view.  Later  on  the  extravasations  are  absorbed,  and  often 
leave  behind  scattered  streaks  of  dark-colored  coagula,  which  lie  upon  the  choroid, 
and  become  gradually  changed,  at  least  partially,  into  heaps  of  blackish-brown 
granular  pigment.  They  finally  appear  plain,  as  the  dioptric  media  clear  up  more 
and  more,  and  near  by  are  seen  in  the  ophthalmoscopic  in^ijA  the  rents  in  the  cho¬ 
roid,  in  their  extremely  peculiar  form,  which  is  scaroe&io  be  confounded  with 
anything.  They  appear,  namely,  as  narrow,  long,  streaks,  which  contrast 

very  strongly  with  the  surrounding  backgroun^ydiich  is  generally  but  little 
changed.  They  lie,  with  few  exceptions  {Stinrwn),  in  the  posterior  half  of  the 
choroid,  and  almost  always  on  the  outer  the  papilla,  at  varying  distances 

from  it.  Their  axis  stands  usually  alntosNfCIways  perpendicular,  or  at  least  at  a 
great  angle  to  the  direction  of  the  mcri^Tyi,  and  is  often  remarkably  bent,  forming 
an  arch  concentric  with  the  border  the  optic-nerve  entrance.  Only  very  seldom 
do  they  run  obliquely  or  even  h^Eontally  {Ed.  Jaeger ,  Mauthner).  In  one  case, 
in  consequence  of  the  springh^2ff,'a  piece  of  iron  against  the  inner  portion  of  the 
right  eye,  a  bifurcated  rupfrrSVof  the  choroid  was  produced  in  the  equatorial  re¬ 
gion,  inwards  from  the  Entrance  of  the  optic  nerve,  the  longer  leg  of  which  was  the 
length  of  two  or  tlire^diameters  of  the  optic  papilla,  and  ran  vertically ;  whilst  the 
short  leg,  the  one  diameter  of  the  papilla,  ran  horizontally,  and  formed 

with  the  uppej’  ^W>f  the  first  almost  a  right  angle.  The  edges  of  the  choroidal 
wound  wer^s^h  and  deeply  pigmented.  At  some  distance  from  them  were  seen 
the  wavy,. gT\h3ning,  fatty  edges  of  the  very  irregularly  ruptured  retina,  concealing 
from  vifi^ydor  a  little  distance,  the  red  background.  On  the  other  side  of  the  ex¬ 
ternal  aige  of  the  rupture,  as  far  forward  as  the  ora  serrata,  the  retina  was  detached 
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in  tile  form  of  a  bladder  in  folds.  The  vitreous  appeared  slightly  cloudy.  The 
affection  manifested  itself  subjectively  by  a  very  considerable  diminution  of  the 
acuteness  of  vision,  and  by  an  extensive  limitation  of  the  external  periphery  of  the 
field  of  vision. 

The  main  color  of  the  rupture  is  caused  by  the  exposed  sclera.  Upon  this  are 
seen  dirty  yellow  or  brownish  marks,  with  cloudy,  diffused  borders,  irregular  heaps 
of  dark  pigment,  here  and  there  a  choroidal  vessel,  which  proceeds  from  the  sclera, 
and  immediately  passes  over  into  the  ruptured  edge  of  the  choroid,  or  runs  diago¬ 
nally  across  the  entire  breadth  of  the  streak.  The  borders  of  the  rupture  are  some¬ 
times  sharp,  sometimes  somewhat  everted,  frequently  deeply  pigmented.  Some¬ 
times,  however,  they  appear  raggedly  rough  or  washed-away  red.  The  ruptures 
divide  often  into  two  or  three  legs  or  hooks,  which,  however,  maintain  in  general 
the  direction  of  the  main  part.  The  separate  ends  run  acutely  towards  each  other, 
and  preserve  their  sharp  borders ;  sometimes  they  lose  themselves  very  gradually  in 
the  normal  fundus,  proceeding  for  a  certain  distance  as  blight  red,  cloudy-drawn 
borders.  Sometimes  the  choroid  ruptures  in  a  single  spot  {Ammon,  Graefe,  Sd¬ 
misch,  Schioeigger ,  Knapp,  Mauthner,  Fig.  41) ;  sometimes  there  are  two  ruptures 
{Hirschler,  FranJc,  Streatfield,  Knapp,  Sdmisch,  Wilson).  Cases  also  occur  where 
the  choroid  is  torn  in  three  {Haase,  Sdmisch ,  Ed.  Jaeger,  Stavenhagen),  and  more 
places  (Fig.  42).  The  retinal  vessels  run,  with  rare  exceptions  {Graefe),  without 
interruption  or  deviation,  diagonally  across  the  blight  rupture,  provided  that  the 
retina  is  not  likewise  ruptured  {Sdmisch).  The  retina,  moreover,  easily  takes  an 
active  part  in  the  process  under  the  form  of  neuro-retinitis.  This,  however,  fre¬ 
quently  soon  passes  away,  and  often  leaves  behind  no  perceptible  morbid  changes. 
Even  the  functional  disturbance  is  in  such  cases  sometimes  proportionally  trifling ; 
the  central  acuity  of  vision  can  even  rise  again  almost  to  the  normal  standard 
(, Sdmisch ,  Knapp).  As  a  rule,  however,  the  functional  power  of  the  retina  remains 

injured  in  a  high  degree.  The  acuteness  of  vision,  which  immediately  after  the  acci¬ 
dent  is  reduced  by  the  extravasations  of  blood  and  the  succeeding  inflammatory 
reaction  to  the  quantitative  perception  of  light,  improves  but  slighUA  with  the  pro¬ 
gress  of  absorption,  the  field  of  vision  remains  enveloped  in  mistH^smoke,  and  not 
uncommonly  extensive  peripherical  limitations  {Hirschler)  or^V&rraptions  {Talko) 
can  be  demonstrated  in  it.  As  later  consequences  of  the  affjQ&on,  without  referring 
to  the  results  of  irido-choroiditis,  there  have  frequent lAMwii  observed  detachments 
of  the  retina  {Sdmisch),  once  progressive  atrophy  optic  nerve  {FranJc),  and 

once  glaucoma  {Streatfield).  The  frequently  £oVii/tent  sluggishness,  dilatation 
and  irregular  form  of  the  pupil,  can  possiblyj^dcpendent  upon  a  stretching  or 
rupture  of  the  ciliary  nerves  running  in  the  larhma  fusca  {Ammon,  Hirschler). 

The  reason  why  the  posterior  part  of  iiAGhoroid  is  inclined  to  rupture  under 
the  action  of  violent  blows  is  not  £itfjro»tly  explained.  The  closer  connection 
with  the  sclera  here  seems  to  havaS^mething  to  do  with  it.  At  any  rate  this 
hinders  a  rapid  division  of  the*  faction,  which,  in  a  forcible  stretching  of  the 
sclera,  must  necessarily  be  exercised  upon  the  membranes  covering  them  on  the 
iuside.  In  the  loosely-atfa^JJd  anterior  zone  of  the  choroid  and  in  the  very 
slightly  attached  retina^jXj^)id  division  of  the  tension  is  much  more  easily  possi¬ 
ble.  At  first  the  ecWs&>i  the  rupture  do  not  seem  to  gape  {Ammon),  but  only 
later  to  separate  frS^^hch  other,  possibly  in  consequence  of  contraction. 

The  bright  r@A  streaks  and  the  diffused  reddish  ends  of  the  tendinous- white 
ruptures  shouTlQbrref erred  not  so  much  to  real  losses  of  substance  in  the  con- 
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tinuity  of  tissue,  but  rather  to  atrophy  of  the  structure,  caused  by  great  stretching. 
In  one  case  a  number  of  white,  striped  cicatricial  bands  were  observed,  which 
extended  over  the  sickle-shaped  surface  of  the  rupture,  enveloped  several  of  the 
retinal  vessels  very  distinctly,  and  projected  unmistakably  somewhat  above  the 
cicatricial  tissue  {Knapp). 

8.  Of  no  less  interest  are  simple  ruptures  of  the  vessels  in  the  choroidal  struc¬ 
ture,  and  the  resulting  hemorrhagic  extravasations.  These  occur  sometimes  spon¬ 
taneously,  or  in  consequence  of  sudden  disturbances  in  the  circulation  by  sneez- 
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ing,  coughing,  vomiting,  dependent  positions  of  the  lmstf^tc.,  presupposing, 
however,  always  disease  of  the  walls  of  the  vessels  by  aMusibmatous  processes  or 
inflammatory  loosening,  etc.  More  often,  however,  ai^^fey  of  traumatic  origin, 
or  to  be  inferred  as  caused  by  a  diminution  of  thcWHra- o cular  pressure  in  conse¬ 
quence  of  pathological  changes,  or  on  accomSO^  partial  evacuation  of  the 
dioptric  media  through  an  opening  in  the  or  sclera.  Where  the  contents 

of  the  globe  are  diminished  by  means  of  c^mWmcing  atrophy  of  the  parts  or  on 
account  of  simple  exuding  through  a  losarw  substance  in  the  sclera,  the  extrava¬ 
sations  may  become  enormous,  break:  mrough  the  limiting  membrane  of  the 
choroid,  push  the  retina  before  th^JWor  rupture  it,  and  force  an  entrance  into 
the  vitreous,  tear  off  even  the  til^yJuiuscle  by  perforating  corneal  wounds,  and 
give  rise  to  serious  losses  of  Where,  however,  the  sclera  is  uninjured  and 

the  intra-ocular  pressure  i/noVfnuch  under  the  normal  degree,  profuse  extravasa¬ 
tions  and  the  consequent  matures  of  the  limiting  membrane  and  retina  are  excep¬ 
tions  ;  the  lioemostati^SBitions  of  the  interior  of  the  eye  with  difficulty  admit  of 
them,  the  condi tiq*Aj})r  a  rapid  absorption  of  the  vitreous  may  then  be  favorable, 
where,  it  musl^ftyaamitted,  blood  can  recede  according  as  the  normal  contents 
of  the  globcN^minish.  The  extravasations  as  a  rule  are  situated  between  the 
choroid  ajrtAclera,  or  partially  in  the  true  vascular  layer,  very  rarely  between  the 
limiting  Be&mbrane  and  tunica  vasculosa ,  are  sometimes  very  numerous,  and  are 
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usually  absorbed  in  a  short  time,  leaving  small  masses  of  pigment  behind.  Oph- 
thalmoscopically  they  appear  when  fresh  or  not  very  old  as  dark  blood-red  spots, 
with  irregular,  sometimes  indistinct  borders.  They  are  distinguished  from  retinal 
hemorrhages  by  the  fact  that  the  retinal  vessels  in  their  region  are  very  distinctly 
distinguished  with  their  sharp  borders,  and  do  not  disappear  as  the  latter  do  in 
extravasations.  Where,  however,  no  such  vessel  runs  across  the  extravasation,  the 
deeper  situation  and  the  fact  that  the  retinal  hemorrhages  are  often  streaked  on 
their  edges,  enables  us  to  make  a  diagnosis,  since  they  are  usually  spread  out 
in  the  spaces  between  the  nerve-fibers.  Occasionally  larger  choroidal  extravasa¬ 
tions  shine  through  the  sclera,  and  can  be  thus  directly  recognized.  Visual 
disturbances  are  not  easily  occasioned  directly  by  simple  choroidal  hemorrhages. 
Where  such  exist  the  accompanying  injuries  and  the  subsequent  inflammatory 
action  are  probably  the  reason.  Even  in  the  case,  as  where  the  retina  was  bulged 
forward  in  consequence  of  the  enormous  quantity  of  exudation,  the  functional 
disturbance  thus  occasioned  cannot  manifest  itself,  because  such  an  occurrence 
presupposes  deeply  diseased  changes,  and  the  hindrances  to  the  power  of  percep¬ 
tion  connected  with  them  completely  conceal  them. 
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1.  I  r  i  d  o- cy  cl i  ti  s ,  I  r  i  d  o- ch  o  r  o  i  d  i  t  i  s. 

Symptoms. — These  affections ,  besides  having  the  symptoms  of  exudative  iritis ,  are 
Characterized  by  a  very  great  impairment  of  vision,  and  inflammatory  opacity  of  the 
vitreous  humor . 

1.  The  appearance  of  the  inflammation  of  the  iris  varies  exceedingly,  according  to 
the  intensity  and  course  of  the  process.  The  only  constant  symptom  is  the  generally 
complete  adhesion  of  the  pupillary  margin-  to  the  anterior  capsule.  In  the  first 
stages,  hypopyon  occasionally  is  seen,  gummy  nodules,  &c.,  but  in  the  later  stages 
such  products  are  almost  always  wanting,  the  uveal  portion  being  usually  quickly 
atrophied,  and  thus  the  productive  power  is  destroyed.  Where  the  disease  exists 
for  some  time,  we  therefore  generally  find  the  symptoms  of  inflammation  with  those 
of  atrophy.  As  a  rule,  there  is  added  to  this,  evidences  of  deeper  vascular  degen¬ 
eration.  Isolated  and  large  vascular  twigs  appear  on  the  surface  of  the  iris,  run 
there  some  distance,  branch  off,  and  again  disappear.  The  extravasations  of  blood 
that  not  unfrequently  appear  and  are  occasionally  repeated,  and  which  have  been 
observed  in  the  aqueous  humor,  are  to  be  referred  to  them.  A  considerable  decrease 
in  the  aqueous  humor  is  connected  with  the  atrophy,  the  chamber  becomes  smaller 
and  smaller,  until  finally  the  iris  rests  on  the  membrane  of  the  aqueous  humor.  The 
iris,  which  is  very  much  discolored,  and  in  spots  tendinously  degenerated,  then  often 
appears  very  tense.  In  other  cases  it  is  in  some  places  projected  forward  like  a 
lmmp,  by  the  collection  of  a  yellowish,  albuminous,  tenacious  fluid,  in  the  posterior 
chamber,  or  the  whole  of  it  lies  on  the  cornea,  in  the  form  of  a  circular  cushion, 
whose  middle  wall  falls  away  abruptly  from  the  mass,  closing  the  generally  irregular 
and  narrow  pupil,  while  the  outer  wall  slopes  superficially  toward  periphery. 
Occasionally  the  iris,  which  is  discolored  to  a  lead-gray  or  pale^prjywm  color,  is 
evidently  relaxed,  or  has  a  spongy,  puffed-up  appearance.  Ite^rface  is  full  of 
glandular  elevations  and  ridges,  velvety,  or  occasionally  co»^d  by  a  discolored, 
moldy  deposit. 

2.  Around  the  cornea,  a  more  or  less  severe  episcleraKvascular  injection  is  always 
seen.  The  anterior  zone  of  the  ocular  conjunctive orfeen  takes  part  in  the  conges¬ 
tion,  and  causes  the  formation  of  a  large  vascuwXring,  and  occasionally  this  is 
accompanied  by  inflammatory  oedema  of  the  cowurativa,  and  even  of  the  lids.  The 
hypermmia  is  but  rarely  arterial,  and  then  in/GiiM)eginning  it  generally  has  a  decided 
vcnous  character.  We  may  often  obser^e^^ecially  in  the  later  stages  of  the  affec¬ 
tion,  a  great  number  of  greatly-disterwffi^  twigs,  swollen  with  dark  blood  issuing 
from  the  anterior  zone  of  the  scler^ca^ne coming  a  rough  net- work,  and  then  joined 
|°  larger  twigs,  and  stretching  ojjt  posteriorly  in  a  tortuous  course.  This  overload- 

of  the  anterior  ciliary  vemvlSdicates  hindrances  to  the  circulation  in  the  vasa 
v°rticos89.  It  thus  gives  ^swlence  of  a  decided  collateral  circulation,  and  is  depend- 
eQt  upon  the  changes  choroid  itself. 

The  tension  of  mj^capsule  of  the  globe  is  frequently  somewhat  increased  in 
^  first  stages  ofJsiL  affection.  It  varies  in  degree  in  given  cases  within  short 
Periods  of  time,  afe^l  aiso  causes  changes  in  the  intraocular  pressure  to  be  observed. 
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In  the  later  stages  the  globe  is,  as  a  rule,  very  soft,  and  indicates  a  decrease  in  its 
contents,  and  advancing  atrophy  of  the  inner  structures. 

4.  In  case  the  pupil  is  still  permeable  for  direct  light,  the  ophthalmoscope  only 
shows  great  haziness  of  the  vitreous,  which  hides  the  whole  fundus  from  view.  The 
turbidness  is  generally  diffuse  ;  it  is  only  here  and  there  thickened  to  some  indis¬ 
tinctly  bounded  string  or  leaf-like  filaments.  More  rarely  it  appears  figured.  In 
the  thick  cloud  behind  the  pupil,  branching  tufts  or  a  rough  open-work  are  seen  in¬ 
terspersed  with  flocculent  masses.  This  cloudiness  is  generally  extended  over  the 
entire  vitreous,  but  is  occasionally  concentrated  in  some  places,  especially  in  the 
region  of  the  ciliary  body. 

If  it  so  far  clears  up  in  its  further  course  that  the  light  from  the  ophthalmoscopic 
mirror  can  pass  through,  no  further  change  in  the  fundus  is,  as  a  rule,  apparent,  ex¬ 
cept  a  remarkably  deep  reddening  of  the  optic  papilla,  which  is  to  be  explained  by 
the  connection  between  the  choroidal  vessels  and  the  nutrient  vessels  of  the  optic 
nerve. 


5.  The  acuteness  of  vision  is  always  very  much  impaired,  much  more  so  than 

may  be  entirely  explained  by  the  exudation  in  the  pupil  or  even  by  the  opacity  of 
the  dioptric  media.  The  eye  has  become  amblyopic  in  the  true  sense  of  the  word, 
and  shows  the  participation  of  the  retina  and  optic  nerve.  The  patients  complain 
of  a  thick  cloud  or  smoke  which  hangs  over  the  visual  field.  This  is  apt  to  be 
lighter  in  the  beginning,  but  varies  very  much  in  degree,  becomes  darker  with  time, 
and  renders  the  recognition  of  objects  more  and  more  difficult,  if  not  entirely  im¬ 
possible.  On  more  exact  examination,  we  often  plainly  recognize  limitations  in  the 
field  of  vision,  which  begin  from  a  peripheral  portion,  gradually  extend,  finally 
pass  over  the  center,  and  destroy  the  vision  entirely,  or  leave  only  a  quantitative 
perception  of  light.  Generally,  then,  there  is  not  only  a  simple  inflammatory  sym¬ 
pathy  of  the  retina  and  of  the  optic  nerve,  but  also  much  greater  changes  in  the  nu¬ 
trition  of  the  eye.  These  are  apt  to  accompany  the  later  stages  of  the  course  of  the 
disease.  There  is  usually  progressive  atrophy  of  the  optic  nerve,  also  detachment 
of  the  retina,  excavation  of  the  optic  papilla.  The  positiq*Nt$nd  boundaries  of  the 
limitation  in  the  field  of  vision  enable  us  generally  i^SJfiagnosticate  with  some 
probability  one  or  the  other  condition.  /-Or 

6.  With  impairment  of  vision  subjective photo>>^symptoms  are  often  observed, 

e.  g.f  colored  or  white  points,  stars,  wheels,  fla&Js'  sparks,  etc.,  etc.  They  appear 
principally  in  the  dark,  and  increase  when|fh$Wis  any  excitement  of  the  nerves  or 
circulation.  /  V 

7.  Pain  is  often  present  and  varipsNgxceedingly  in  degree  and  kind.  It  is 
situated  sometimes  in  the  eye  itseWj,  sometimes  extends  along  the  course  of  the 
separate  twigs  of  the  fifth  pair  ®3vrrerves.  It  is  very  apt  to  occur  in  paroxysms, 
which  return  regularly  or  inw^^rly,  and  have  more  or  less  complete  remissions  be¬ 
tween  them.  They  occur  u«My  only  so  long  as  the  tension  of  the  globe  is  increas¬ 
ed.  Coincident  with  ttfesyfefiere  often  appears  a  slight  sensitiveness  to  pressure  in 
the  ciliary  region,  wfijclNnay  be  explained  by  the  greater  tension  of  the  nerves  and 
the  consequent  limjvtfcron  in  the  conducting  power  of  peripherical  impressions.  In 
the  later  stages^j&ire  the  globe  has  already  become  softer,  the  pain  is  wont  to  be 
slighter  or  tdy&Jentirely  absent ;  on  the  contrary,  the  ciliary  region  is  very  frequent¬ 
ly  extremeQ^sensitive  to  every  external  pressure,  at  least  in  individual  places, 
which, ^p*Abelieve,  should  be  referred  to  the  better  conducting  power  of  the  relaxed 

Yaefe). 
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Occasionally  some  affection  of  the  gastric  nerves  is  observed,  indicated  by  loss  of  appetite, 
nausea,  and  vomiting.  Febrile  action  is  somewhat  common  in  acute  cases. 

8.  Irido-choroiditis  appears  frequently  combined  with  keratitis  punctata,  with 
symptoms  of  hydromeningitis,  capsulitis,  and  sometimes  also  with  pliakitis  (inflamma¬ 
tion  of  the  lens).  In  the  later  stages  polar  and  vitreous  cataract  are  not  very  rare. 
In  inflammations  of  the  uvea  almost  all  the  parts  of  the  eye  are  involved,  and  the 
complications  are  more  or  less  distinctly  perceived  objectively 


Causes. —The  etiology  of  irido-choroiditis  is  to  a  great  extent  the  same  as  that 
of  simple  iritis.  Indeed,  the  same  injuries  which  have  been  described  as  the  ordinary 
causes  of  iritis  may,  under  some  circumstances,  lead  to  inflammatory  proliferation 
in  the  ciliary  body  and  choroid. 

Occasionally  the  severity  and  extent  of  the  irritation,  is  the  reason  that  the 
process  is  not  limited  to  the  iris,  and  that  we  have  in  the  beginning  an  irido-cho¬ 
roiditis.  This  happens  most  frequently  in  consequence  of  severe  concussions  of  the 
eye,  of  penetrating  wounds,  especially  when  united  with  tearing  or  bruising  of  the 
parts,  or  with  loss  of  a  large  amount  of  vitreous.  It  may  also  occur  if  a  foreign 
body  enters  the  anterior  part  of  the  eye,  and  remains  there  for  some  time,  or  if 
considerable  blood  has  been  exuded  into  the  interior  of  the  eye ;  if  the  crystalline 
body  has  been  dislocated,  and  presses  upon  parts  abundantly  supplied  with  vessels 
and  nerves ;  if  the  capsule  has  been  injured,  the  lens  swells,  and  the  inner  parts  of  the 
eye  have  been  mechanically  injured,  &c.  Cataract  operations,  therefore,  play  an 
important  part  in  the  etiology  of  irido-choroiditis,  especially  those  in  which  large 
pieces  or  the  entire  lens  remain  behind,  or  where,  for  the  purpose  of  bringing  out  a 
large  nucleus,  an  extensive  wound  is  made,  or  where  the  operation  was  a  very 
difficult  one,  and  some  force  was  used. 

The  location  of  the  irritation  is  also  not  without  influence.  Injuries  of  the 
ciliary  region,  even  insignificant  ones,  are,  according  to  experience,  much  more 
dangerous,  and  lead  much  oftener  to  irido-choroiditis  than  analogous  imuries  to  the 
iris  or  choroid.  It  appears  as  if  the  great  nervous  supply  of  the  cilery*  body  were 
°f  great  importance  in  this  respect.  CV* 

More  frequently,  however,  the  duration  of  the  irritation  cause,  rather 

than  the  severity,  extent,  and  location  of  the  injury,  of  the  apAiual  extension  of  the 
process  from  the  iris  to  the  ciliary  body.  Where,  after  the^WDreak  of  the  iritis,  the 


cause,  or  any  other  source  of  irritation,  becomes  confirm 
the  process  soon  becomes  an  irido-choroiditis.  This 
and  is  a  result  of  the  neglected  or  improper  treataffSk  of  a  specific  iritis. 

Besides,  an  exceedingly  efficacious  factor  fo:  tne  continuance  of  conditions  of 


fits  destructive  influence, 
l  has  a  syphilitic  character, 


y  margin  with  the  anterior  capsule, 
if  the  iris.  These  irritations  may  be 


irritation  is  found  in  the  adhesions  of  the  piii 

which  are  often  established  by  inflammulOji _  _  ..  _  . .  __ 

continued  by  a  gradual  extension  of  tkeSitflammatory  process  over  the  entire  uveal 
tract,  and  therewith  over  the  ^ntire  globe.  ( Graefe .)  Partial  and  scattered 
posterior  synechia  is,  in  acconlaime  with  daily  experience,  less  dangerous  than 
that  which  is  nearly  or  quiteX|©mplete.  Where  such  a  shutting-off*  or  closure  of 
the  pupil  exists,  attacks  4oiw«is,  as  a  rule,  are  repeated  again  and  again,  and  soon 
the  deeper  parts  of  tlm^^^ire  involved.  To  the  symptoms  of  iritis  are  added  those 
f  cyclitis  and  choroiuh!^,  and  very  often  the  other  eye  is  involved  in  sympathetic 
toflammation.  rate,  such  a  posterior  synechia  i9  an  exceedingly  powerful 

influence  m 


m  causing  transitory  external  or  internal  irritations,  which 
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otherwise  would  he  borne  without  any  harm,  or  bringing  the  existing  morbid  con¬ 
ditions  to  a  process  of  proliferation. 

It  does  not  always,  then,  require  an  external  injury  for  the  excitement  of  a 
recurrent  inflammation.  The  bruising  and  tension  to  which  the  adherent  iris  is 
exposed  are  enough,  possibly,  of  themselves  to  cause  severe  irritations  and  inflam¬ 
mations.  The  fact  that  removal  of  the  tension  by  a  partial  excision  of  the  iris 
lessens  or  subdues  the  tendency  in  the  iris  to  relapses,  speaks  for  this  view.  On  the 
other  hand,  as  has  been  proven,  anterior  synechia  may  be  also  a  cause  of  recurrent 
iritis,  if  a  high  degree  of  tension  is  imposed  upon  the  iris  by  a  bulging  forward  of 
the  cicatritial  part  of  the  cornea.  Such  an  iritis  has  a  very  similar  course  to  one 
caused  by  posterior  synechia.  ( Graefe .) 

Irido-choroiditis  is  often,  also,  secondary,  inasmuch  as  the  uveal  portion  is  only 
secondarily  attacked,  or  was  originally  affected  in  another  form.  Its  appearance 
often  forms  the  closing  scene  of  other  processes,  which  have  been  exceedingly  various 
— detachment  of  the  retina,  exudative  retino-choroiditis,  glaucoma,  staphyloma  of  the 
sclerotica,  &c. 

A  direct  connection  with  scrofula  (. Arlt ),  rheumatism,  gout,  etc.,  does  not  exist, 
though  it  does  with  the  so-called  recurrent  typhoid  fever,  the  chief  cause  of  which 
can  be  found  in  starvation  and  mal-nutrition  (. Mackenzie ,  Blessig ,  Estlander). 

The  ophthalmia  does  not  seem  to  occur  with  the  same  frequency  in  all  epidemics 
of  this  disease.  It  generally  asserts  itself  several  weeks  or  even  months  after  the 
last  febrile  attack,  that  is,  after  the  patient  seems  to  be  convalescing,  seldom  earlier, 
attacks  most  frequently  individuals  between  ten  and  thirty  years  of  age,  is  usually 
confined  to  one  eye,  and  is  characterized  by  great  opacities  of  the  vitreous,  and 
a  more  or  less  violent  iritis.  The  opacities  of  the  vitreous  are  at  first  diffuse,  soon, 
however,  become  flocculent  and  form  denser  masses,  in  individual  cases  they  even 
contract  to  purulent  or  white  masses,  reflecting  light  strongly,  which  lie  at  the  bot¬ 
tom  of  the  fundus.  They  are  accompanied  by  very  considerable  disturbances  of 
vision,  which  manifest  themselves  at  first  in  the  form  of  cloudy  or  flocculent  bodies, 
increase,  however,  by  further  progress  of  the  disease  to  coalite  blindness,  and  de¬ 
monstrate  indubitably  the  sympathy  of  the  retina,  choiS^  and  optic  nerve.  The 
iritis  is  not  developed  in  many  cases  until  after  the  apjpirance  of  the  opacities  of 
the  vitreous,  or  does  not  occur  at  all  (. Estlander )  ;  iirotoier  cases  it  appears  distinctly 
at  the  commencement  of  the  ophthalmia  (MacjUmfew,  Blessig).  It  bears,  in  general, 
no  malignant  character,  but  limits  itself  to  adhesions  of  the  pupillary  margin, 

seldom  leads  to  complete  closure  of  the  »upil<but  often  to  hypopyum.  In  the  latter 
case  it  may  lead  exceptionally  to  atrSshy  of  the  globe ;  but  the  disease,  as  a 
rule,  recedes  completely,  without  L^vhlg  behind  any  evil  consequences,  since  the 
posterior  synechiae  can  be  brokem^dvoy  the  use  of  atropine,  and  the  opacities  of  the 
vitreous  soon  begin  to  lessen^igygajadually  to  be  absorbed.  Only  the  dense  puru¬ 
lent  masses  remain  usuallvS^r  an  uncertain  length  of  time  in  the  vitreous,  and 
manifest  their  presence/5y|bbe  disturbances  of  vision.  As  a  whole  the  disease  runs 
a  sub-acute  course,  witfS^Fftriations  of  the  intra-ocular  pressure,  the  latter  being  often 
decidedly  lessened^©  scarcely  ever  increased.  The  duration  of  the  disease  varies 
between  two  amO^ee  months.  It  is  usually  shorter  in  children,  but  where  the 
posterior  sysmori®  cannot  be  broken  up  by  atropine,  it  will  last  even  beyond  tins 
period.  ifeS^ecial  local  treatment  is  usually  considered  superfluous,  because  it 
exerts  nqVnfluence  upon  the  course  of  the  disease  ( Estlander ).  Still  the  energetic 
enrol^^ent  of  atropine  is  urged  for  the  sake  of  breaking  up  the  synechiae. 
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The  connecting  link  between  the  ophthalmia  post-febrilis  (Mackenzie,  Blessig) 
and  the  recurrent  fever  is  unknown.  The  assumption,  that  changes  in  the  blood, 
especially  a  great  number  of  white  cells,  are  the  most  probable  cause,  is  rendered  very 
doubtful  by  the  fact  that  the  ophthalmia  usually  makes  its  appearance  long  after 
the  last  febrile  attack,  and,  therefore,  after  the  quality  of  the  blood  has  become  es¬ 
sentially  improved. 

If,  however,  this  hypothesis  could  be  proved  (. Estlander ),  the  ophthalmia  post- 
febrilis  might  be  arranged  in  the  same  category  with  the  maladies  of  the  deeper 
tissues  of  the  globe  occurring  in  leucocythemia  (p.189).  As  a  matter  of  fact,  a  sym¬ 
pathetic  affection  of  the  uveal  tract  has  been  observed  in  the  latter  ( Samisch ). 

Course.— If  an  irido-choroiditis  be  developed  in  consequence  of  a  severe  irrita¬ 
tion  acting  upon  the  eye,  its  appearance  is  generally  in  an  acute  form.  It  has  then 
a  sthenic  character,  and  within  a  short  time  reaches  its  highest  point,  with  very 
severe  pain  and  the  symptoms  of  an  intense  local  afflux  of  blood,  and  leads  just  as 
quickly  to  permanent  results,  or  declines  gradually  into  a  chronic  course,  and  creeps 
along,  with  occasional  exacerbations  and  remissions,  for  weeks  and  months,  and  even 
years ;  till,  finally,  a  pause  occurs,  or  the  complete  atrophy  of  the  different  parts  of 
the  globe  gives  no  more  room  for  inflammatory  action. 

If  the  remaining  cases  are  chiefly  in  the  secondary  forms,  the  irido-choroiditis 
often  appears  in  a  subacute  manner,  but  inclines  to  a  chronic  course,  into  which  it 
soon  passes,  only  at  times  flaming  up  spontaneously,  or  in  consequence  of  injuries. 
Of:en,  however,  the  symptoms  of  irido-choroiditis  only  appear  very  gradually,  being 
united  to  those  of  the  primary  disease. 

Thus  the  patient  often  complains  of  a  marked  sudden  loss  of  visual  power  in  one  eye.  He 
speaks  of  a  thick  cloud  or  smoke  over  the  entire  visual  field,  which  increases  from  day  to  day. 
Pain  is  not  apt  to  be  present,  or  is  not  very  great.  Sometimes  there  is  some  photophobia. 
Objectively,  we  notice  a  generally  very  slight  episcleral,  vascular  injection,  which,  passing  beyond 
this  region,  is  often  limited  to  isolated  segments  of  the  anterior  scleral  zone.  On  the  other  band, 
the  aqueous  humor  generally  appears  turbid,  and  occasionally  with  flakes.  T|he  corneal  epi¬ 
thelium  is  often  also  loosened,  or  even  spotted,  dotted,  or  maculated,  while  the^Aaeal  substance 
proper  has  lost  some  of  its  transparency,  and  has  a  gelatinous  appearance.  >*K£olated  cases,  the 
characteristic  exudative  collections  of  keratitis  punctata — a  frequent  acctf^^wnment  of  the  latter 
stages— appears.  The  iris  is,  in  some  places  corresponding  to  thg^pscleral  injection,  quite 
relaxed,  greatly  discolored,  and  not  unfrequently  covered  by  a  f^vtgjbolored,  moldy  substance. 
It  is  also  sluggish,  only  little  capable  of  dilatation  by  atroping^^^lts  border  is  almost  always 
united  to  the  anterior  capsule  by  iso’ated  papillary  excrescencfesTjJft  the  same  time  a  few  distended 
vessels  filled  with  dark  blood  are  developed  on  the  discoldteOm,  which  ramify  on  the  surface, 
and  readily  cause  hemorrhage  in  the  aqueous  chamber. 

The  vitreous  humor,  so  far  as  it  can  be  seen  \rith  me  ophthalmoscope,  is  diffusely  turbid. 
Having  once  reached  this  point,  the  process  eithoi^^&vances  regularly,  or  occasionally  becomes 
decidedly  worse,  during  which  time  the  ciliar^jK<^ion  increases.  The  intraocular  pressure  is 
also  somewhat  increased,  especially  wherfcNtra-^inpairment  of  vision,  on  account  of  decided 
increase  of  the  turbidness  of  the  vitreoug,,  is  progressive.  Then  the  original  inflammatory  collec¬ 
tions  on  the  iris  extend  more  and  more;  ItSe  blood-vessels  on  its  surface  advance  further  and 
further,  or  new  collections  are  fotme^T;  which  gradually  run  together.  The  relaxation  of 
tbe  iris-tissue  becomes  more  disti*£0So  that  finally  the  iris  projects  into  the  aqueous  chamber 
irregularly,  attaining  a  spongvOpearance.  In  the  mean  time,  the  adhesions  of  the.  pupillary 
“urgin  to  the  anterior  c^ftriG^increase,  the  pupil  becomes  smaller  and  more  irregular,  until 
nnally  nothing  more  thq^^yhnall,  serrated,  tendinous  plug  is  seen  in  the  center  of  the  puffed- 
°ut  and  bulging  iris.  riFrSm  this  point  on,  the  iris-tissue  begins  to  undergo  tendinous  degen- 
eration.  It  sliriqksJ’fc^spots  to  hard,  gray  striae  and  flakes,  whereupon  the  distended  vessels 
aguin  disappear  e ^vision  decreases  more  and  more  down  to  a  quantitative  perception 
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of  light.  Large,  tortuous,  venous  twigs  are  seen  in  the  anterior  episcleral  zone,  and  the  dimi¬ 
nution  of  the  resistance  of  the  globe  leaves  no  more  doubt  that  the  whole  eye  is  undergoing 
atrophy. 

In  other  cases,  the  disease  begins  with  a  severe  vascular  injection  of  the  anterior  episcleral 
zone,  and  with  a  more  or  less  severe  ciliary  neurosis.  The  iris  appears  then  somewhat  dis¬ 
colored,  especially  when  the  aqueous  humor  is  at  the  same  time  turbid,  but  moves  quite  readily, 
and  only  a  few,  if  any,  scattered  papillary  growths  are  seen  on  the  pupillary  margin,  or  a 
hypopyon  is  formed  from  time  to  time,  with  the  well-known  symptoms,  which  quickly  disap¬ 
pear,  or  it  varies  very  much  in  size.  The  marked  redness  and  sensitiveness  of  the  ciliary  region, 
in  connection  with  the  subsequent  flocculent  opacity  of  the  anterior  peripheral  portion  of  the 
vitreous,  and  the  diminution  of  the  peripheral  acuteness  of  vision,  depending  on  this  turbid¬ 
ness,  are  evidences  of  a  special  affection  of  the  ciliary  body.  Therefore,  recently  these  cases 
have  been  described  as  pure  and  suppurative  cyclitis  ( Oraefe ).  The  process  often  recedes, 
although  the  latter  variety  often  shows  itself  very  obstinate.  But  it  often  goes  further, 
especially  in  the  second  form.  The  participation  of  the  iris  becomes  plainer  and  plainer,  until 
finally  the  symptoms  of  choroiditis  are  added,  and  the  disease  runs  its  course  as  an  irido-cho- 
roiditis,  in  the  manner  already  described. 

The  affection  is  in  the  beginning,  as  a  rule,  confined  to  one  eye,  and  often  re¬ 
mains  so.  More  frequently,  however,  the  second  eye  sympathizes  sooner  or  later 
with  its  fellow.  Undoubtedly  the  prevalence  of  similar  pathogenetic  conditions 
and  of  similar  causes  lie  at  the  bottom  of  many  of  these  cases  of  disease  of  the  fel¬ 
low-eye.  More  often,  however,  the  sympathetic  origin — that  is,  the  transplanta¬ 
tion  of  the  inflammation  by  means  of  the  ciliary  nerves,  especially  by  reflex  action, 
which  is  transmitted  from  the  sensitive  branches  of  the  ciliary  region  upon  the  vaso¬ 
motor  branches  of  the  second  eye — can  scarcely  be  denied. 

Usually  material  changes  of  the  ciliary  nerves,  manifest  inflammations  of  the  neurilemma 
( Iwanoff ),  calcifications,  etc.,  explain  the  conditions  of  nervous  irritation.  Sometimes,  how¬ 
ever,  the  ciliary  nerves  are  found  in  the  cases  under  consideration  completely  unchanged 
( Schiess-Gcmuseus ,  Czerny)’,  and  we  must  regard  irritations  acting  from  without  upon  the 
ends  of  the  nerves  as  the  causes  of  the  affection. 

The  transition  to  the  second  eye  not  uncommonly  o^c^r^ery  early,  before  the 
process  has  passed  beyond  the  iris  in  the  eye  first  attaclfi&y  Usually,  however,  this 
only  happens  when  the  diseased  action  in  the  first  ayCfcas  become  an  irido-choroi- 
ditis.  The  ophthalmia  of  the  second  eye  then^^Sally  bears  a  benign  character, 
and  exhausts  itself  frequently  in  the  developirffSvof  more  or  less  numerous  poste¬ 
rior  synechiae,  which  of  course  bring  with  ffiie*iVhe  tendency  to  further  relapses. 

The  second  eye  is  in  much  greater  dimmer  if  the  affection  of  the  first  leads  us  to 
suspect  a  marked  condition  of  disease Qthe  ciliary  muscle,  especially  if  it  appears 
with  a  moderate  collection  of  inflaij^^atory  products  upon  the  posterior  wall  of  the 
iris  and  ciliary  processes ;  since,  thjQ^he  sympathetic  ophthalmia  is  very  often,  even  if 
not  always,  hyperplastic  cyojV^pma  opens  the  way  usually  to  the  destruction  of  the 
other  eye  by  the  sulismp^nyShrinking  of  the  false  membrane,  the  sympathetic 
ophthalmia  may  even  f^erjbreak  out  during  the  first  attack,  especially  if  the  in¬ 
jurious  influence  ^\h^jh  has  attacked  the  first  eye  exerts  and  maintains  a  violent 
irritation  upon  tbevfccnsitive  ciliary  nerves,  as  is  frequently  the  case — for  example 
in  foreign  bod^v'penetrating  the  ciliary  body,  in  lacerated  wounds  of  the  ciliary 
region,  in  <fr««Sted  cataracts,  etc.  As  a  whole,  however,  the  acute  forms  of  hyper¬ 
plastic  iridoSmoroiditis  seem  to  exert  less  influence  in  producing  sympathetic  par- 
ticiparirJr^pf  the  fellow-eye.  The  fact  is,  the  latter  much  more  rarely  manifests 
itst^L  so  long  as  the  inflammatory  process  in  the  eye  first  attacked  is  of  a  sthenic 
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character,  with  terrible  pain,  and  perhaps  perceptible  increase  of  tension  of  the 
globe.  But,  on  the  contrary,  it  very  frequently  presents  itself  in  the  latter  stages, 
especially  when  the  globe  begins  to  shrink  under  the  advance  of  the  degenerative 
process,  and  shows  this  by  constant  decrease  of  its  tension ;  whilst  the  continual  and 
remarkable  sensibility  of  the  ciliary  region  to  the  touch  points  to  the  existence  of  a 
chronic  insidious  cyclitis  ( Graefe ).  This  cyclitis  is  without  doubt  maintained  in 
many  cases  by  the  mechanical  stretching  to  which  the  ciliary  body,  and  perhaps 
also  the  nerves,  are  exposed  from  the  shrinking  of  the  plastic  deposits,  and  which 
often  leads  to  complete  detachment  of  the  ciliary  body  from  the  sclerotic.  In 
other  cases,  however,  the  globe  has  ceased  to  be  irritable,  and  the  cyclitis  is  again 
set  up  by  a  new  injurious  influence — for  example,  by  the  wearing  of  an  artificial 
eye  (Mooren,  Lawson ),  by  intra-ocular  hemorrhages  (  CritcTiett ),  etc. ,  or  by  calcifica¬ 
tion  of  the  products  exuded  into  the  structure  of  the  ciliary  body,  or  even  in  the 
neurilemma  of  the  ciliary  nerves  (Schiess-Gemuseus).  The  second  eye  is  most  im¬ 
periled  by  the  peculiar  degenerative  forms  of  irido-choroiditis  (p.  295).  The  con¬ 
traction  of  the  extensive  fibrous  deposit  is  probably  also  here  the  usual  exciting 
cause  of  the  sympathetic  affection.  Still  the  disease  of  the  fellow-eye  not  rarely 
appears  at  a  time  in  which  there  can  be  no  possibility  of  the  existence  of  a  degene¬ 
ration  of  the  plastic  products,  and  a  laceration  of  the  ciliary  processes  produced 
|  thereby.  Very  often  the  pain  is  wanting,  and  the  peculiar  pain  on  touching  the 
ciliary  region,  which  is  significant  of  degenerative  cyclitis ;  hence  there  is  no  rea¬ 
son  for  assuming  in  these  cases  manifest  irritations  of  the  ciliary  nerves  as  exclusive 
causes  of  the  sympathetic  inflammation. 


In  the  subject  of  sympathetic  ophthalmia  there  is,  moreover,  still  very  much  that  is 
obscure  and  remarkable.  For  instance,  acute  as  well  as  mere  insidious  purulent  processes  in 
the  interior  of  the  organ  very  seldom  imperil  the  second  eye  in  a  sympathetic  manner,  even  if 
they  ever  do,  although  they  are  often  connected  with  very  marked  irritation  of  the  ciliary 
nerves. 

Prodromal  appearances  very  frequently  precede  the  actual  outbreak  of  sympa¬ 
thetic  irido-choroiditis.  The  second  eye  shows  its  participation,  firrt£!rall,  by  great 
sensibility  and  inability  to  bear  bright  light,  or  any  straining  of  Accommodative 
I  aPParatus.  There  is  also  temporary  clouding  of  the  field  of^msion,  annoying  sen¬ 
sations  of  pressure  and  tension;  subsequently  more  few  tat  attacks  of  pain 
spreading  all  over  the  head,  and  episcleral  congestions  WMliere  may  be  transient 
Marked  discolorations  of  the  iris,  with  complete  di^vtapmty  of  the  pupil  by  atro¬ 
pine  (Mooren)  \  finally,  after  more  frequent  recurrA^ce  of  these  attacks,  true  iritis  is 
developed  with  formation  of  synechise.  Q 

The  sympathetic  irritation  of  the  nerves  does  A^Slways,  however,  lead  to  exudative  iritis, 
or  finally  to  iridochoroiditis,  with  its  further  jaA^uences.  In  some  cases  the  participation 
the  second  eye  is  manifested  a  long  time^Afely  by  the  most  violent  photophobia  and  com¬ 
plete  incapacity  for  use  ( Bonders ,  MaatsFyl  by  photophobia,  with  periodical  darkening  of 
Ihe  field  of  vision  during  from  thirty^e^nds  to  a  minute  ( Liebreich ),  or  by  amblyopia  with 
c°ncentric  limitation  of  the  field  o  f^visftn  (Mooren).  Cases  also  occur  in  which  a  rapidly  in¬ 
casing  amblyopia  is  matured  b^rjffivelopment  of  a  glaucomatous  excavation  of  the  optic 
nerve  ( Graefe ,  Horner).  Thefia^t-named  condition  is  found  relatively  most  frequently  in 
er  individuals,  and  is  ^tea§^N)onnected  with  a  marked  increase  in  hardness  of  the  globe, 
e  might  almost  believ^^Jit  is  the  rigidity  of  the  sclera  which  has  forced  the  process  into 
simple  glaucoma  (p.  279JS  In  individual  cases  sympathetic  inflammation  of  the  retina  is  said 
0  ave  been  caus^d4^4he  second  eye  ( Graefe).  Finally,  even  epileptiform  attacks  have  been 
gained  by  the  rdfiJx  actions,  which  can  be  communicated  from  the  diseased  globe  to  the 
vaso-motor  ner^e^of  the  brain  (Mooren). 

- 
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Fig.  43. 


Results.—  Irido-choroiditis  may  be  cured  by  proper  treatment,  and  may  possibly 
get  well  spontaneously.  A  complete  restoration  of  the  normal  condition,  however, 
presupposes  that  the  constituent  elements  of  the  uveal  tract,  and  especially  those  of 
the  retina,  have  not  as  yet  suffered  very  much,  and  is  therefore  only  to  be  reasonably 
expected  in  recent  cases.  "Where  the  irido-choroiditis  has  already  existed  for  some 
time,  and  besides  has  perhaps  appeared  secondarily,  and  is  prepared  for  by  material 
changes  in  important  parts  of  the  eye,  the  prospect  of  complete  cure,  and  even  of 
improvement  of  its  functions,  is  only  very  slight.  The  process  is  more  apt  to  lead 
to  permanent  injury  of  the  organ. 

Sclero-choroidal  staphyloma  is  a  frequent  result.  It  occurs  very  readily  in  young 
persons,  although  it  is  not  very  uncommon  in  older  persons.  It  maybe  developed  in 
any  stage  of  the  process,  as  long  as  the  intraocular  pressure  is  not  sunk  below  the 
normal.  It  often  appears  in  the  first  beginning  of  irido-choroiditis,  but  more  fre¬ 
quently  in  the  later  stages,  and  then  generally  during  the  inflammatory  exacerbations. 

The  most  common  result  is  the  atrophy  of  the  entire  globe.  First  the  aqueous 
humor  and  the  vitreous  are  lessened,  the  globe  becomes  softer,  relaxed, 
wrinkles  under  the  traction  and  pressure  of 
the  ocular  muscles,  while  its  size  is  decreased; 
in  the  vitreous,  connective-tissue  striae  and 
membranes  are  developed  as  a  consequence 
of  progressive  proliferation  of  tissue.  These  a  - 
gradually  shrink,  and  therefore  the  vitreous 
contracts  into  a  smaller  space,  and  finally 
has  the  appearance  of  a  pedunculated  shell 
(Fig.  43,  a),  upon  which  the  crystalline  lens 
and  ciliary  processes  rest. 

The  retina,  &,  which  is  quite  closely  ad¬ 
herent  to  the  metamorphosed  vitreous,  follows 
the  latter,  is  detached  from  the  choroid,  be¬ 
comes  wrinkled,  and  assumes  a  funnel-shape. 

In  the  space  which  is  thus  made  by  the  detachment  o^the  retina,  between  it  and  | 
the  choroid,  a  watery  or  more  consistent  yellowish/re!*^or  brown  fluid  is  collected, 
a  so-called  hydrops  subretinalis.  At  the  same  at  a  later  stage  of  the  disease, 

fibrinous-like  products  are  separated  from  tlmjwu’oid.  This  occurs  chiefly  in  the 
vicinity  of  the  optic-nerve  entrance,  ancyrh^Pmore  or  less  extensive  membranes, 
with  beveled,  often  indistinct,  edges  a^eVoMned.  By  no  means  unfrequent.ly,  they 
cover  the  greater  part,  or  the  whole,  erhShe  inner  choroidal  surface,  in  the  form  of 
a  continuous  layer  of  varying  thickpeSs.  Its  structure  has  then  always  the  charac¬ 
ter  of  more  or  less  developed  cgfege&tive  tissue,  and  contains  a  varying  number  of 
vessels,  which  are,  for  the  inosk|fm,  connected  with  the  vessels  of  the  proliferating 
or  already  atrophied  chorpmk^and  are  apt  to  ossify  very  early. 
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The  choroid  itself,  salong  as  the  process  is  still  in  progress,  appears  hyperaemic,  and  shows 
all  the  characteristi^V^  luxuriant  proliferation  of  tissue.  In  the  later  stages  it  is  genera  y 
found  hypertroplmjd)  exhibiting  a  vascular,  relaxed,  and  in  spots  also  thickened,  stratum 
of  connectiv^til*|ufe,  in  which  lie  a  very  large  quantity  of  proliferating  nuclear  cells,  11 
besides  fre^^m^ei,  free  pigment,  fat,  choloid  bodies,  calcareous  bodies,  rarely  newly-i°rD1^ 
osseous  rambles.  ( Pagenstecher .)  The  vascular  walls  are  in  places  very  much  thickened,  an 
oftei^^tt^in  a  great  quantity  of  choloid  bodies,  or  are  calcified.  (  Wedl.)  The  surface  o  ^  jj 
cborom^ o*  far  as  it  is  not  covered  by  the  membranes  upon  it,  is  coated  by  the  very  1 
tbfjckened  lamina  elastica ,  upon  whose  surface  very  often  numerous  choloid  bodies  rest,  toge 
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j  with  scanty  remains  of  tlie  tapetum.  These  sometimes  reach  an  astonishing  degree  of  develop¬ 
ment,  so  that  it  seems  as  if  the  choroid  were  thickly  sown  with  small  opaque  hyaline  granules. 
These  vitreous-like  bodies  are  sometimes  so  hard,  that  a  sound  is  caused  on  drawing  a  hard  body 
over  them.  In  isolated  cases  they  have  been  found  pedunculated,  arranged  in  layers  internally, 

I  and  partially  interspersed  with  pigment  granules,  calcareous  material,  and  angular  crystals, 
probably  of  a  fatty  nature.  ( Klebs .) 

The  ciliary  body  and  the  iris,  under  such  circumstances,  are  generally  very  much  atrophied. 

I  Their  posterior  surface  is  covered,  in  the  greater  number  of  cases,  by  thick,  tendinous  membranes, 
which  contain  in  part  calcareous  matter,  or  even  osseous  scales.  These  are  by  no  means  rarely 
connected  with  those  of  the  choroid,  and  continued  anteriorly  up  to  the  plug,  closing  the  pupil. 
From  the  inner  surface  of  this  membrane  numerous  connective-tissue  flakes  and  striae  run  into 
the  degenerated  vitreous,  or  the  membranes  pass  immediately  over  into  a  thick  tendinous  layer, 
which  lays  on  the  crystalline  body  posteriorly,  and  is  a  result  of  the  thickening  of  the  tendi- 
nously  degenerated  vitreous  body. 

The  ciliary  muscle  is  generally  atrophied  down  to  a  few  fiber-cells,  seized  with  fatty  degenera- 
I  tion,  oris  only  a  layer  of  absolute  connective  tissue,  which  is  interspersed  with  nuclear  forma¬ 
tions,  fat,  and  calcareous  matter.  The  vessels  are  in  the  same  condition  with  those  of 
the  choroid.  The  nerves  are  deprived  of  their  medullary  substance,  or  entirely  destroyed,  and 
have  become  unrecognizable.  In  case  the  shrunken  globe  is  already  wrinkled,  the  membranes 
follow  all  the  irregularities  of  the  inner  scleral  surface,  and  look  as  if  formed  by  a  deposition 
of  fibrinous  material,  after  the  wrinkling  of  the  sclerotica,  out  of  the  fluid  which  fills  up  the  space 
between  the  choroid  and  retina.  They  are  always  perforated  at  the  situation  of  the  optic-nerve 
entrance,  in  order  to  allow  the  retina  to  pass  through.  In  the  beginning  they  seem  quite  soft, 
but  soon  become  rigid,  and  then  resemble  boiled  albumen  or  cartilage.  They  continue 
to  grow  after  they  have  once  begun  to  be  developed,  not  only  on  the  surface,  but  also  in  thick¬ 
ness,  and  not  unfrequently  reach  to  a  very  considerable  thickness  of  from  one  to  two  lines.  On 
a  vertical  section  a  layering  is  generally  evident,  which  seems  to  indicate  that  one  stratum  is 
formed  after  the  other.  This  is,  besides,  probable,  because  the  layers  toward  the  sub-retinal 
fluid, being  the  most  recent,  are  much  softer  than  the  deeper  ones,  and  are  often  still  found  having 
tbe  consistency  of  a  briny  fluid. 

The  ossification  of  these  new-formations  begins  from  the  external  layers,  while  new  coimective- 
I  tissue  layers  are  placed  on  the  inner  surface.  (Fig.  44,  a.)  They  proceed  sometimes  from  one 
point  and  sometimes  from  many.  Soon  the  outer  strata  are  simultaneously  and  evenly  ossified  in 
beir  entire  circumference. 
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Fig.  44.  In  cases  in  which  the  boq#Ns!bell  extends 

f  forward  to  the  ciliary  process^^^ excavation  of 

the  vitreous  humor  adjacen^£|he  posterior  sur¬ 
face,  6,  which  has  been  t<0i^rormed  into  connec¬ 
tive  tissue,  also  ossiffeQjud  its  peripher}T  unites 
with  the  borders  ofrt0Wx>ny  choroidal  shell.  The 
result  is  a  cl/sety^?psule,  which  is  externally 
covered  tlte-^horoid,  c ,  striking  with  its 
anterior  the  ciliary  processes  and  the 

posterior Vefipsule,  but  having  a  small  hole 
Ifll  ")/ \\  posun^fly,  through  which  the  retina  enters  into 

thAAity  of  the  capsule.  This  cavity  varies 
^yku&h  in  size,  according  to  the  size  of  the  globe, 
/“^uid  according  to  the  thickness  of  the  new- 
{  formation,  which  is  sometimes  very  great.  It  is 
filled  with  the  fluid  described  above.  We  find 
-  the  funnel  or  cord-shaped  retina  washed  about 

I  .v  me  latter  in  the  axis  of  the  sm^hwithin  the  capsule  (<f),  while  anteriorly  it  is  spread  out, 
I  i!1d  thus  covers  over  the  mtedffibr  surface  of  the  anterior  bony  capsular  wall.  Occasionally 
I  ll^Hke,  opaque,  whitish-gi^S^growths  are  seen  on  the  tendinous  covering  of  the  inner  surface 
I  ^  osseous  capsular  walls^which  float  freely  in  the  cavity.  Occasionally  also  we  find  a  real 
I  Jen-work,  e,  of  thrqadrabd  membranes  of  the  appearance  of  connective  tissue,  which  extend 
1,'J1  the  inner  widl  or^Mm  osseous  capsule  to  the  external  surface  of  the  retina,  and  cross  the 
I  rs0ace  in  the(mpst  different  directions.  These  are  generally  structureless,  but  often  a 
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distinct  striation  and  nuclear  formation  may  be  recognized  in  them.  The  gelatinous-like,  inner¬ 
most  layer  of  the  bony  shell  is  sometimes  in  a  very  similar  condition.  The  subjacent  tendi¬ 
nous  or  cartilaginous  strata  separate  sometimes  from  each  other  and  form  meniscoid  spaces, 
which  are  filled  with  a  fluid  exactly  like  that  of  hydrops  subretinalis.  The  layers  are  in  part 
structureless,  but  partly  plainly  striated,  and  are  then  dispersed  over  the  borders  in  fibrous 
bundles.  In  this  mass,  connective-tissue  bodies  often  appear  very  plainly  together,  with  a  varying 
quantity  of  dark  molecules,  pigment  granules,  fat-bodies,  calcareous  masses,  metamorphosed 
blood-corpuscles.  In  isolated  cases,  here  and  there  blood-vessels  are  found,  occasionally  in  such 
abundant  quantity  that  the  vascularity  is  evident  to  the  naked  eye. 

The  bony  layers  are  generally  very  compact,  and  then  consist  of  a  firm,  apparently  structure¬ 
less  or  fibrously-striated  ground-work,  in  which  calcareous  bodies  and  bone-corpuscles  are 
scattered  about  here  and  there.  In  other  cases,  especially  when  they  reach  a  very  considerable 
thickuess,  they  appear  porous,  like  diploe  or  the  cancelated  structure  of  the  vertebrae,  composed 
of  a  number  of  bony  lines  and  lamina,  which  cross  each  other  in  the  most  diverse  directions,  or 
consist  of  a  structureless  connective  tissue  basis  and  numerous  scattered,  interspersed  bone- 
corpuscles.  Occasionally  a  distiuct  concentric  lamelar  microscopic  structure  is  found  in  this  new- 
formation,  with  indications  of  Haversian  canals.  ( Wedl.)  The  organic  basis-substance  often 
contains  pigment.  The  osseous  stratum  rests  immediately  on  the  choroid.  Rarely,  a  tendinous 
layer  appears  between  the  bone  and  choroid.  Just  as  rarely,  the  bone  is  devoid  of  the  tendinous 
covering  on  both  sides.  The  inner  surface  is  then  apt  to  be  very  rough,  and  occasionally  even 
serrated  outgrowths  appear  on  it.  Under  the  polarization  microscope  these  nevv-formations  are 
seen  to  be  exactly  like  ordinary  bone-substance.  (Klebs.)  Its  vessels  are  generally  connected  to 
those  of  the  cho  void.  ( Pagenstecher .)  The  formation  of  fat-cells  is  at  times  very  abundant. 

The  changes  in  the  retina  and  vitreous  have  already  been  described  in  another  place. 


These  stumps  often  remain  for  life,  without  annoying  the  patient  in  any  way. 
They  are  often  very  devoid  of  sensitiveness,  and  bear  without  the  least  trouble  a 
properly-fitting  artificial  eye.  In  other  cases  the  stump  remains  very  irritable,  and 
severe  inflammatory  attacks  very  often  occur,  which  finally  lead  to  suppuration  and 
perforation.  Frequently  there  is  also  danger  of  sympathetic  inflammation. 

Sometimes  violent  flashes  of  light  make  their  appearance  in  atrophic  eyes  with  deposits  of 
chalk  and  detachment  of  the  retina,  which  last  for  a  long  time  and  ^nnoy  the  patient  to  such 
an  extent  that  the  subcutaneous  section  of  the  optic  nerve  is  dce^mjustifiable  ( Graefe ). 

Treatment. — The  indications  for  treatment  are/fc^ftemoval  of  tlie  conditions 
that  invite  and  maintain  the  inflammatory  procesa^i^well  as  the  direct  removal  of 
the  inflammation,  afid  the  accompanying  dison|^&*of  circulation  and  of  the  nervous 
system.  An  especial  enumeration  of  thesa*wtoid  be  only  a  repetition  of  what  was 
said  on  iritis,  the  usual  forerunner  of  ^r&a^toroiditis.  We  need,  therefore,  only 
say,  that  when,  together  with  a  closm^Sef  the  pupil,  there  are  indications  of  the 
affection  of  deeper  parts  of  the  globe,  We  indications  for  iridectomy  are  imperative. 

The  antiphlogistics  and  mydrbsrasl  are  then  not  sufficient  to  bring  the  process  to  a 
satisfactory  termination.  TJh^ywy  only  serve  as  adjuvants,  in  diminishing  the 
violence  of  exacerbations^^m  preparing  the  globe  for  an  operation.  It  is  not 
advisable  to  operate  durttnQl  severe  inflammatory  attack,  for  reasons  already  given, 
but  when  a  foreign  boo^fifa  dislocated  lens,  swollen  lens  fragments,  &c.,  excite  an 
keep  up  a  severe  h^jjtion,  in  consideration  of  the  great  danger  every  precaution  o 
this  kind  shouM(^  cast  aside,  and  the  irritant  should  be  removed.  At  the  same 
time  it  woutf^KNvell  to  perform  an  iridectomy. 

A  wett^^ilucted  inunction  treatment  is  one  of  the  best  antiphlogistic  means, 
especiiiljV  when  combined  with  the  systematic  wearing  of  a  protective  bandage,  an 
whefc^eJrules  laid  down  in  neuro -retinitis  are  strictly  carried  out.  This  is  very 
espKpially  to  be  recommended  in  the  existence  of  very  A — ~ 
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since  these  are  apt  quickly  to  recede  under  its  influence.  In  view  of  this,  it  is  often 
very  efficaciously  employed  after  an  iridectomy,  when  the  clearing  up  of  the  dioptric 
media  is  imperfect.  Where  syphilis  is  the  origin  of  the  process,  it  is  well  in  every 
case  to  precede  the  operation  by  a  course  of  inunction  of  mercury. 

Where  the  iris  appears  very  tense,  very  much  disorganized,  discolored,  and 
traversed  by  thick  vessels,  from  dense  tendinous  neoplasia  which  lie  on  its  posterior 
surface,  the  performance  of  an  iridectomy  is  quite  as  difficult. 

Not  unfrequently  it  can  not  be  done  at  all,  because  the  iris  can  not  be  seized  by 
the  forceps,  or  it  tears  in  shreds,  while  the  neoplasia  remain  behind.  But  if  we 
succeed  in  making  an  opening  in  the  neoplastic  membrane  and  the  iris,  the  success 
is  generally  very  slight;  the  attacks  of  inflammation  and  ciliary  neurosis  are 
repeated,  and  lead  finally  to  the  loss  of  the  eye,  perhaps  also  to  destruction  of  the 
I  globe.  In ° such  cases,  according  to  recent  experience,  it  seems  advisable  to  combine 
I  the  iridectomy  with  extraction  of  the  lens.  Begard  for  the  latter  need  not  cause 
ns  to  be  restrained  from  this  procedure,  for  it  is  generally  cataractous.  But  the  fact 
should  not  be  overlooked  that  this  is  a  more  formidable  operation  than  the  simple 
iridectomy,  and  that  the  danger  of  a  severe  inflammatory  reaction  is  much  greater. 
In  general,  therefore,  the  operation  is  scarcely  adapted  to  those  cases  in  which  we 
wish  to  prevent  a  sympathetic  affection  of  the  other  eye.  If  the  ciliary  region  is 
very  sensitive  to  pressure,  we  should  strictly  avoid  the  method  in  question.  It  is 
much  more  advisable  to  enucleate  the  eye.  Iridectomy,  combined  with  extraction 
of  the  lens,  does  the  best,  when  the  other  eye  has  already  lost  its  functions,  and 
requires  no  more  consideration  where  there  is  no  kind  of  irritation  present,  and  the 
whole  idea  of  treatment  concentrates  in  the  replacement  of  a  moderate  degree  of 
vision  of  one  eye. 

Where  the  symptoms  of  a  cyclitis  connected  with  the  formation  of  plastic 
deposits  present  themselves  distinctly  in  one  eye,  therapeutic  procedures  should 
have  reference  chiefly  to  the  second  eye,  particularly  if  the  globe  first  affected  is 
already  incurably  blind,  and  if  the  prodromal  signs  of  the  sympathetic  affection 
°f  the  other  eye  are  already  manifest.  V 

The  most  certain  procedure  is  the  immediate  enucleation  of  theV^TVrovided 
that  the  inflammatory  process  does  not  have  a  predominantly  staple  character, 
or  is  generally  accompanied  by  violent  vascular  and  nervous  s™ptoms.  In  such 
a  case  we  do  better  to  limit  ourselves  at  first  to  a  purely  antjQjIogistic  treatment, 
&nd  to  try  the  warm  poultices  mixed  with  narcotic  agentinWooren) ,  recommended 
so  strongly  by  many  persons,  in  order  at  first  to  break  fiieYStensity  of  the  process. 

According  to  experience  the  enucleation  meetS^wim  relatively  the  greatest 
Access  when  performed  during  a  complete  reinissi©  of  the  inflammatory  process 
(Ontchett).  <£> 

Iridectomy  upon  the  eye  first  attacked  is^sjkuch  cases  certainly  insufficient  to 
H  a  stop  to  the  sympathetic  affection  other  eye ;  we  even  run  the  risk  of 

fusing  its  appearance  by  kindling  jap^cyclitis  in  the  operated  eye,  or  at  least 
favoring  it.  On  the  contrary  an^ijfcdectomy  may  be  of  use  upon  the  second 
^  riie  prodromal  symptoms  the  sympathetic  affection  are  already  present 
ere>  ^ce  it  perhaps  aids  A^keeping  the  process  in  a  milder  form.  It  will 
before  be  well  to  makOwie  comeal  section  as  peripherieal  as  possible,  and 
e  artificial  pupil  veqS^yide,  in  order  not  to  allow  the  subsequent  contrac- 
n  °f  the  latter  to  caus^ complete  closure.  If  however  the  process  in  the  second 
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pompanied  by  only  moderately  violent  vascular  and  nervous 
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gymptoms,  the  iridectomy  is  dangerous  and  is  at  any  rate  to  be  postponed  until 
we  have  succeeded  by  appropriate  antiphlogistic  means  in  stopping  the  process 
or  at  least  in  obtaining  a  complete  remission. 


Recently  section  of  the  ciliary  nerves  inside  the  eye  has  been  proposed  as  a  substitute  for 
enucleation  ( Graefe ).  This  may  as  well  be  performed  intra-ocularly  by  means  of  a  fine 
neurotome,  as  by  dividing  diagonally  for  a  short  distance  all  the  coats  of  the  globe  in  the 
equatorial  region  from  without  by  means  of  a  fine  knife.  This  operation  has  already  been 
repeatedly  performed  with  favorable  results  {Ed.  Meyer ,  Laurence ,  Secondi ),  but  is  unreliable 
( Critchett ,  Mooreri),  leads  in  half  the  cases  to  phthisis  bulbi  {Ed.  Meyer),  and  succeeds  only 
in  those  cases  in  which  one  or  the  other  bundle  of  ciliary  nerves  is  manifestly  irritated,  and 
the  second  eye  is  becoming  involved;  it  must,  however,  necessarily  fail  where  the  ciliary 
body  is  completely  involved  in  the  cyclitic  process,  and  where  this  is  indicated  by  the  sensi¬ 
tiveness  to  palpation  at  every  single  point  of  the  anterior  scleral  zone. 

Repeated  paracentesis  of  the  anterior  chamber  is  still  less  to  be  recommended  {JDobrowolsky). 
The  same  would  hold  good  of  the  suppuration  of  the  eye  artificially  induced  ( Graefe ),  for 
although  suppurative  processes  do  not  easily  induce  sympathetic  affections  of  the  second  eye, 
still  the  increase  of  a  cyclitic  process  already  present,  and  threatening  the  second  eye  must, 
be  regarded  as  hazardous  in  a  high  decree. 


If,  however,  we  should  desire  to  produce  by  enucleation  the  greatest  possible 
result,  it  will  be  well  not  to  wait  for  the  premonitory  symptoms  of  sympathetic 
ophthalmia,  but  to  proceed  with  the  operation  as  a  prophylactic  means,  where 
the  chronic  insidious  cyclitis  has  already  indubitably  manifested  itself  in  the 
one  eye  by  the  peculiar  painful  feeling  under  palpation,  by  commencing  softening 
of  the  globe,  and  other  symptoms. 

At  any  rate  the  operation  comes  too  late  if  the  sympathetic  affection  in  the 
second  eye  is  already  fully  underway ;  for  here  the  enucleation  has  from  experience 
little  or  no  influence  upon  the  cyclitic  process  in  the  second  eye,  which  advances 
independently,  and  the  result  is  limited  solely  to  the  lulling  of  the  existing 
hypersesthesiae  in  the  sensitive  parts  of  the  ciliary  region  ( Critchett ,  Graefe). 

We  should  moreover  reflect,  before  proposing  this  exceedingly  painful  opera¬ 
tion  and  one  which  detracts  so  much  from  the  personal  ^ijJpTmrance,  that  its  success 
is  by  no  means  completely  assured,  even  when  undertWHui  under  apparently  the  I 


most  favorable  circumstances ;  that  sometimes  tf^vsympathetic  ophthalmia 
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the  second  eye  breaks  out  in  spite  of  the  enucMlpon  having  been  performed  at 
the  proper  time,  and  constantly  advances  Sichel ,  Ainsiaux ,  Testelin) ;  that 

on  the  contrary,  however,  the  sympatheti(^atf^tion  of  the  second  eye,  in  spite  of 
the  omission  of  the  operation,  is  develo^ecrm  by  no  means  every  case,  even  when 
the  case  furnishes  all  the  necessary  in^ptions,  and  that,  when  it  occurs,  the  oph¬ 
thalmia  often  appears  in  the  milcjgj  form,  and  exhausts  itself  in  the  formation  j 
of  posterior  synecliiae.  We  shoi^Wnever  lose  sight  of  the  fact  that  the  subject  of 
sympathetic  ophthalmia  coMM^fe  Inuch  that  is  obscure,  and  scarcely  allows  of  any 
very  precise  rules  being  la/Cl5£own. 

The  most  difficult  (ca|es  in  which  to  lay  down  specific  rules  for  treatment 
are  those  in  whicl\  tjjmv  is  the  peculiar  degenerative  form  of  irido-cyclitis  (p.  295). 
Here  we  may  justijS^ul  in  question  the  advantages  of  enucleation.  At  any  rate 
the  enucleatipi^5f^lc  eJe  firs^  attacked  is  of  very  little  use  when  the  second  eye 
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[Note teY Editors]. — Where  any  doubt  of  a  favorable  termination  exists,  no  matter  hoff 
slight^S^eation  should  be  immediately  performed,  as  affording  the  best  chance  for  the 
feltew^yb. 
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is  already  distinctly  involved  in  the  process.  This,  however,  participates  as  a  rule 
very  early,  and  generally  long  before  the  process  in  the  first  eye  has  reached  com¬ 
plete  and  incurable  blindness,  and  therefore  long  before  its  operative  removal 
is  justified.  We  can  then  protect  the  second  eye  when  it  begins  to  be  affected 
perhaps  better  by  the  immediate  formation  of  a  very  wide  artificial  pupil  made 
posterior  to  the  sclero-comeal  margin  ( Graefe ).  Still  in  such  cases  the  iridectomy 
is  an  operation  by  no  means  devoid  of  danger.  The  degeneration  of  the  vessels 
favors  very  profuse  hemorrhages,  which  rapidly  fill  the  whole  anterior  chamber, 
and,  as  fast  as  the  chamber  is  emptied,  return,  since  the  vessels  can  not  contract. 

These  exudations  are  always  of  a  pronounced  venous  character.  They  are  absorbed  with  dif¬ 
ficulty,  since,  in  the  same  measure  as  the  serum  of  the  blood  is  absorbed,  new  blood  always 
pours  out  from  the  torn  or  cut  ends  of  the  vessels  now  entirely  incapable  of  contraction.  If, 
however,  the  hemorrhage  ceases,  large  coagula  still  remain  behind,  which,  together  with  the 
products  of  the  inflammatory  reaction,  become  dense,  deeply  pigmented  plugs,  and  always  close 
up  the  pupil,  even  if  a  large  one  was  made,  which  seldom  happens,  owing  to  the  extreme  rotten¬ 
ness  of  the  structure.  The  final  result  is  therefore  usually  nil,  and  often  an  aggravation  of  the 
condition.  Every  new  trial  increases  the  dangers,  until  finally  the  atrophy  of  the  globe  shows 
itself  unmistakably. 

On  the  wliole,  in  such  cases  of  degenerative  iri  do- choroiditis  the  results  are  quite 
as  good  if  we  limit  ourselves  to  an  appropriate  antiphlogistic  procedure,  and  wait 
patiently  the  results,  in  order  then  to  proceed  to  an  operation  if  necessary.  It  is 
scarcely  prudent  to  risk  the  operation  before  the  inflammatory  products  have  become 
firmly  consolidated.  So  long  as  they  are  still  soft  and  highly  vascularized  their 
destruction  is  very  possible,  but  by  no  means  the  formation  of  a  broad  and  perma¬ 
nent  opening,  without  regard  to  the  fact  that  by  the  operative  procedure  the  inflam¬ 
mation  is  again  violently  kindled,  and  by  the  accompanying  hemorrhages  is  main¬ 
tained  in  its  destructive  tendencies. 

Authorities.—  Graefe,  A.  f.  O.  I.  1.  S.  402;  II.  S.  202,  210,  218,  220,  et  seq.;  III.  2.  S.  337,  et 
seq-;  IV.  2.  S.  150, 152 ;  IX.  2.  S.  105, 109 ;  kl.  Monatbl.1863,  S.  447,  449,  Graefe  und  Schweigger , 
A  f.  0.  VI.  2.  S.  116,  et  seq. — Secondi ,  Clinica  oc.  di  Genova.  Riassunto.  Torino.  1865,  P.  29 — 
Ammon,  A.  f.  O.  I.  2.  S.  119,  124,  127.—  Hirschler,  Wiener  med.  WochenschriftAsOS,  Nr.  91, 
^•—Frank  und  Streatfield  nach  Hirschler. — Sdmisch ,  kl.  Monatbl.  1866,  lll)Aj£ll5. — Haase, 
ihid.  S.  255. — Stellwag ,  Ophth.  II.  S.  143,  et  seq. — Arlt,  Die  Krankheitd^^es  Auge  s.  Prag. 
i853,  II.  S.  71,  Zeitschriffc  der  Wien.  Aerzte.  1859,  S.  149,  151. — Bush^m^ihid.  S.  203,  264. — 
Ktzer,  Rydl,  ibid.  Jahrb.  1866,  4.  S.  27,  30,  Sl.—Critchett,  kl.  MontfflVSl863,  S.  440,  et  seq.— 
|  bonders,  ibid.  S.  448. — Liebreich,  ibid.  S.  450 — Horner,  ibid. — Et&w&echer  und  Sdmisch,  kl. 
Beobachtungen,  Wiesbaden,  1861,  I.  S.  21,  et  seq. — H  O.  IV.  1.  S.  364,  et  seq.  ; 

Whdlgen.  der.  Wiirzburger  phys.-  med.  Ges.  1858,  8.  FLoLd^^igenstecher,  ibid.  VII.  1.  S.  99, 
et  seq --Blebs,  ibid.  XI.  2.  S.  235,  237,  240.—  Wedl,  A$ks  Iris-Chor.,  Sitzungsberichte  der 
Wiener  k.  Akad.  d.  Wiss.  48,  Bd.  S.  384,  et  seq. — ATac^^^esde  Jaarlijksch  Verslag.  Utrecht, 
1856,  S.  25,  et  seq.— Graefe,  A.  f.  O.  XII.  2.  S.  149-10  XIV.  3.  S.  139;  Congres  Ophth.  1867, 
^  59.— Secondi,  Di  unaneurosi  simp.  Torino.  1  SG^^Knapp,  Arch.  f.  Aug.-u.  Ohrenheilkd.  1. 
S-13 .—Critchett,  Congrbs  Ophth.  1868,  S.  13$ '\&feSfelin,  Sichel,  Ainsiaux,  ibid.  S.  139,  141. — 
ibid.  S.  114 .—Pagenstecher,  kl.  Beab^fcungen,  Wiesbaden,  1861, 1.  S.  21 ;  II.  S.  44-94. 
-Srnisch,  kl.  Monatbl.  1869,  S.  309 ffifM'owolski,  ibid.  1868,  S.  239 .—Hirschberg,  ibid. 
I  1869,  S.  297. — Rudnew,  Virchow’s  ArcnS4©  Bd.  S.  197. — Haynes,  Walton,  Lancet,  1868,  H.  S. 
I  13-16 — Lawrence,  ibid.  S.  633 .-+&kyss-Gemuseus,  A.  f.  O.  XIV.  1.  S.  85-92;  Mooren’s 
I  Vmph.  Ophth.  S.  131. — Mackentf^Sbid.  S.  5;  Traite' d.  mal.  yeux. — Ostlander,  A.  f.  O.  XV. 
I  '■  S.  108.—  Berlin,  A.  f.  O.  Xffiv2  S.  308. — Czerny,  Wien.  Augenkl.  Ber.  S.  178. — Lawson, 
I  pfith.  Hosp.  Rep.  VL  S^&Sr-Iwanoff,  Mooren’s  Symph.  Ophth.  S.  164,  166 ;  A.  f.  O.  XV. 
I  '•  8. 8,  9,  26. Monatbl  1869,  S.  149 .—Bd.  Meyr,  ibid.  1868,  S.  380  ;  Virchow’s 
I  hhesber.  1868,  S.  498ACongrbs  Ophth.  1867,  S.  135 .—Mooren,  klin.  Monatbl.  1868,  S.  393; 
|  Wh.  Beobach^  &Qtl)u.  f. ;  Ueber  Symph.  Ophth.  Berlin,  S.  12,  24,  36,  59,  143,  u.  f. 


2.  Glaucoma 


Symptoms. — These  comprehend,  the  sensible  increase  of  hardness  of  the  globe ,  the 
ophthalmoscopic  appearances  of  excavation  of  the  optic  nerve ,  the  symptoms  ofhyper- 
cemia  and  inflammation ,  as  well  as  a  great  variety  of  disturbances  of  vision. 

1.  The  hardness  of  the  globe  is  best  perceived  by  the  sense  of  touch,  by  placing 
the  index-finger  of  each  hand  on  the  inner  and  outer  side  of  the  anterior  half  of  the 
eye-ball,  the  lids  being  closed,  and  making  slight  pressure  toward  the  center  cf  the 
eye.  The  instruments  devised  for  this  purpose,  tension  measurers ,  ophthalmotonom¬ 
eter  (Hamer,  Don),  by  no  means  answer  the  requirements  which  may  be  reasonably 
demanded. 

In  the  greater  number  of  cases  the  increase  of  resistance  is  exceedingly 
marked;  the  globe  often  feels  quite  as  hard  as  bone  or  wood.  From  this  extreme, 
the  hardness  descends  by  various  gradations  to  those  degrees  which  may  be,  not 
unfrequently,  found  in  normal  eyes.  It  frequently  even  varies  in  the  same  eye, 
within  large  limits,  at  one  time  increasing,  at  another  decreasing.  Its  amount  is 
decided  as  well  by  the  greatness  of  the  resistance  which  the  capsule  of  the 
globe  otfer3  to  its  distention,  as  from  the  amount  of  the  intraocular  pressure. 
This  latter  is  very  changeable  in  glaucoma,  since  it  depends  considerably  on  the  intra¬ 
vascular  lateral  pressure,  and  this  is  influenced  here,  as  in  other  places,  by  a  variety 
of  circumstances.  Especially  in  inflammatory  episodes  of  glaucoma,  and  congestive 
conditions,  whether  they  depend  upon  mechanical  grounds  or  proceed  from  the  vaso- 
motory  nerves,  there  is  almost  always  very  great  increase  of  the  intraocular  pres¬ 
sure,  and  consequently  resistance  of  the  eye-ball. 

Where  one  eye  is  still  normal,  the  difference  in  that/Tm&'the  affected  one  shows 
how  much  of  the  hardness  of  the  latter  is  to  be  asofffiaci  to  the  increase  of  intra¬ 
ocular  pressure,  for  then  it  is  more  than  prolml0^that  the  other  element  of  the 
resistance  of  the  globe,  the  rigidity  of  the  camraJbfnas  been  extended  on  both  sides 
to  the  same  degree.  But  where  the  other  ^yJyxglaucomatous,  or  in  any  other  way 
affected,  such  a  comparative  test  can  r^t  eSsily  estimate  the  increase  of  internal 
pressure.  It  would,  even,  often  be  i^rjmssible  to  show  an  increase  of  intraocular 
pressure,  were  there  not  united  witlpto  certain  symptoms  which  have  characteristics 
enough  to  allow  us  to  come  to  a  ^ojfefusion.  Among  these  are:  very  decided  pulsa¬ 
tion  in  the  central  portion  o^j^etlnal  vessels;  narrowing  of  the  aqueous  chamber; 
dilatation,  sluggishness,  or  ^traplete  rigidity,  of  the  pupil ,  limitation  of  the  accom¬ 
modation,  and,  often,  d^r^ise  in  the  refraction  of  the  dioptric  apparatus;  finally, 
anaesthesia  of  the  cogaea. 

The  pulsation  a^^rtrs  principally  in  the  veins  (p.  4),  and  in  fact  it  is  always  either 
the  one  or  the  main  trunk  which  nearest  the  porus  opticus  shows  the  peculiar 
rhythmicaB&M^  and  emptying  (p.  172).  In  the  acute  and  sub-acute  forms  of 
glaucoma  i\^nay  also  usually  be  demonstrated  in  several  of  the  arteries,  whilst  in 
the  non-inflammatory  glaucoma  spontaneous  arterial  pulsation  is  usually 

fingpand  can  only  be  produced  by  a  pressure  upon  the  globe. 
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The  narrowing  of  the  aqueous  chamber  brings  the  increase  of  the  fluid  of  the 
vitreous  immediately  to  our  perception.  This  plavs  an  important  part  in  the  increase 
of  pressure.  In  the  first  stages  of  the  disease  this  is  not  always  very  distinct,  hut 
|  in  the  advance  of  the  process,  the  ins  and  lens  are  always  pressed  forward,  and 
finally  the  chamber  is  entirely  removed,  since,  with  the  atrophy  of  the  anterior  uveal 
I  portions,  the  sources  of  the  aqueous  humor  are  exhausted. 

The  increase  of  the  intraocular  pressure  is  most  plainly  indicated  by  the  impair¬ 
ment  of  the  mobility  of  the  iris.  The  pupil  becomes  somewhat  wider,  and  reacts 
very  sluggishly,  or  not  at  all,  to  light.  This  symptom  is  never  absent  where  an 
increase  of  the  intraocular  pressure  really  exists,  hut  it  may  he  wanting  where  the 
hardness  of  the  globe  is  to  be  ascribed  to  resistance  of  the  sclerotica.  In  the 
advanced  stages  of  the  process  the  iris  is  generally  reduced  to  a  small  border.  The 
I  mydriasis  is  of  the  highest  degree,  except  when  in  the  course  of  the  glaucoma  an 
iritis  has  been  developed,  which  has  left  adhesions  of  the  pupillary  margin. 

The  diminution  of  the  refractive  power  of  the  dioptric  apparatus  is  a  necessary 
|  result  of  the  flattening  of  the  cornea,  and  this  again  is  the  result  of  the  attempt  of 
the  capsule  of  the  globe,  with  its  increased  tension,  to  approach  the  spherical  shape. 
In  very  marked  increase  of  the  intra-ocular  pressure,  the  effect  of  this  mechanical 
|  agent  may  be  often  recognized  as  the  immediate  effect  of  the  abolition  of  the  ridge, 
which  the  corneal  border  forms  with  the  anterior  boundary  of  the  sclera.  The 
limitation  of  the  range  of  accommodation  may  be  explained  by  the  pressure,  and 
perhaps  also  by  the  stretching  which  the  ciliary  nerves  in  the  interior  of  the  globe 
must  suffer  under  the  circumstances  in  question.  But  it  is  only  a  rapid  loss  of  this 
which  may  be  ascribed  to  increase  of  intra-ocular  pressure,  since  gradual  lessening 
|  of  the  refraction  and  of  the  range  of  accommodation  very  frequently  precede 
glaucoma,  and  are  the  symptomatic  expression  of  senile  involution,  which,  as  it  were, 

I  prepares  the  way  for  the  whole  process,  and  finds,  as  is  well  known,  the  most  favor¬ 
able  footing  in  the  crystalline  lens  ( Schelske ,  Haffmans). 

Anaesthesia  of  the  cornea  is  only  present,  as  a  rule,  when  there  is  very  consider¬ 
able  increase  of  the  intra-ocular  pressure.  It  is  not  always  evenly  devq^dped  in  the 
various  parts  of  the  cornea,  and  varies  in  degree  very  much.  Oftd^Nfch®  want  of 
sensitiveness  of  the  cornea  in  completely  developed  glaucoma  great,  that 

I  toucking  the  part  with  the  finger  or  a  feather  is  scarcely  perceitfpd^  Like  the  im- 
|  paired  mobility  of  the  iris  and  of  the  muscles  of  accommtf&J)ion,  this  is  for  the 
,  heater  part  to  be  ascribed  to  the  effect  exercised  urnn^hp  nerves.  In  the  later 
stages  material  changes  in  the  nerves,  and  the  affected  \pa JtsHhemselves,  mav  act  as 
|  ^uses  ( Graefe ).  ^ 

The  glaucomatous  excavation  is  chiefly  shovOiy  the  ophthalmoscope,  by  the 
bending  of  the  retinal  vessels  on  the  outermosj^^-dcr  of  the  optic-nerve  entrance, 
b}  a  lateral  displacement  of  the  point  of^£j)of  the  vessels,  and  by  the  papilla 
etog  encircled  by  a  bright,  light  ring  C&sfJaeger). 

In  partial  excavations  we  notic<^#r^a  deviation  on  each  vascular  twig,  which 
Pulses  out  of  the  excavated  portion  i*£^he  optic  papilla.  It  passes  over  the  periph- 
^ra  portion  in  an  acute  arch^fij  appears  actually  bent.  ( Ohrom .  lith.,  P.)  The 
gaining  twigs  reach  in  a  st^j^ht  direction  over  the  edge  of  the  papilla  toward 


I  toe 
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porus  opticus,  which 


er  °f  the  optic-n 
If  the 


ien  plainly  distorted,  being  inclined  toward  the  inner 
ranee. 

I  we  fi  excavation d\e  already  complete,  but  not  far  advanced  in  its  development, 
[  -11  all  the  r&tffiift  branches  on  the  edge  of  the  nerve-entrance  curved  back- 
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ward,  but  not  yet  interrupted.  We  may  see  them  all  at  once,  in  their  entire  length, 
up  to  the  laterally  displaced  porus  opticus. 

On  the  contrary,  in  fully-developed  flask-shaped  excavations  ( chrom .  lith.,  Q), 
the  vessels  appear  sharply  cut  off  on  the  outermost  border  of  the  papilla,  and  in  case 
they  pass  over  in  an  oblique  direction,  we  find  them  beak-shaped,  since  the  curved 
extremity  of  its  long  axis  comes  in  sight,  and  appears  generally  of  a  dark-red  color. 
If  the  central  vessels  lying  in  the  papilla  are  presen:,  they  appear  displaced  from 
the  side  toward  the  branches,  which  are  bent  ova*  the  edge  of  the  excavation. 
But  if  the  mirror  be  so  turned  that  the  affected  portion  of  the  lateral  wall  of  the 
excava.ion  is  sein,  we  may  often  easily  recognize  the  twig  uniting  the  vessels 
running  down  on  the  side,  but  covered  by  the  overhanging  border,  by  holding  the 
mirror  directly  be! ore  the  eye. 

The  central  portions  of  the  vessels  present  themselves,  especially  in  the  first 
stages  of  the  process,  often  in  a  very  clear  and  distinct  image.  The  arteries  are  of 
normal  diameter  or  somewhat  narrowed;  the  veins,  on  account  of  pressure,  are 
decidedly  broader,  and  frequently  woven  over  by  a  ni  t- work  or  convolution  of  small, 
frequently  anastomosing  collateral  branches.  In  the  further  course  of  the  disease, 
on  the  contrary,  some  or  all  of  the  central  twigs  become  gradually  paler,  and  appear 
veiled  over  by  a  more  or  less  opaque,  grayish  tissue.  Isolated  central  branches  { 
finally  disappear  entirely.  We  find  in  the  excavation  only  one  or  more  vascular 
twigs,  which,  considering  their  abnormal  direction,  may  be  considered  as  collateral, 
and  are  generally  venous.  Often  all  the  vessels  recede  from  the  porus  opticus, 
which  has  been  displaced  laterally.  The  excavated  optic-nerve  entrance  appears  | 
completely  deprived  of  vessels,  and  all  the  retinal  vessels  seem  sharply  cut  off  on 
the  edge  of  the  papilla. 

The  excavation  itself,  when  fully  developed,  gives,  on  examination  with  the  «>ph-  j 
tlialmoscope,  the  impression  of  an  elevation  instead  of  a  depression.  This  is  a  decep¬ 
tive  appearance,  due  to  the  refraction  ( Acl .  Weber).  Still  we  recognize  its  concavity 
by  the  form  of  the  shadow.  (Chrom.  lith .,  P,  0.)  The  breadth  an&4arkness  of  this  | 
always  falls  to  the  side  from  which  the  light  comes ;  accordingly  it  changes  its  appear¬ 
ance  with  the  position  of  the  ophthalmoscope.  This  shMjSrtv^is  ring-shaped,  more  <r 
less  broad,  and  surrounds  the  porus  opticus,  whkA^fs  generally  very  markedly  j 
pressed  inwards  at  a  greater  or  less  distance.  ItjjfSiways  indistinct  on  its  central 
border,  but  sharply  bounded  toivard  the  periptefajof  the  excavation. 

Where  the  glaucomatous  excavation  is  ^e\Vlapcd  on  a  papilla,  which  has  also  a  congenital 
excavation,  we  may  often,  in  the  early  stagoiO^stinguisb  both  forms.  We  observe  quite  distinctly  , 
the  double  sinking-in  of  the  optic-nerve  euwamce,  especially  the  double  distortion  and  displace¬ 
ment  of  the  vessel.  Subsequently  thd^pgenital  excavation  becomes  more  indistinct,  and  is  lost 
in  the  complete  excavation  (Ed. 

The  color  of  the  opfcic^rve  entrance  inclines  in  the  beginning  to  red,  on  account 
of  the  existing  venous\^4gesti on,  or,  in  consequence  of  abundant  extravasations,  to  a  i 
blood-red.  Late*; the  color  runs  into  a  gray  or  a  grayish  blue,  on  account 
progressive  atro^Tj^of  the  nerve-elements.  Sometimes  it  inclines  to  green  or  a  ten¬ 
dinous  whh^Qb  me  times  the  floor  of  the  excavation  is  spotted  with  a  dirty  g18)  | 
yellowish^kh-. 

A  ttnlw  yellowish- white  arch  or  ring  (chrom.  lith.,  Q),  which  encircles  tie 
exctt^^l  optic-nerve  entrance,  is  very  characteristic.  This  is  the  more  distinct  an 
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broader  the  more  the  excavation  is  developed,  and  the  further  advanced  is  the 
atrophy  of  the  parts. 

Recently  it  is  said  to  be  established  by  pathological  investigations,  that  the  border  in  ques¬ 
tion  is  caused  by  complete  atrophy  of  the  choroidal  ring  surrounding  the  papilla  ;  and  a  fur¬ 
ther  point  of  origin  is  found  in  the  great  tension  and  stretching  of  the  quite  large  fibers  which 
sometimes  reach  from  the  choroid  ring  to  the  lamina  cribrosa  ( Schweigger ). 


3.  The  congestion  in  the  inner  vascular  region  is  made  evident  by  the  great  enlarge¬ 
ment  of  the  anterior  ciliary  venous  twigs.  We  observe  a  great  number  of  dark, 
swollen  vessels  suddenly  bursting  forth  from  the  sclerotica  on  the  anterior  aspect  of 
the  globe,  which  pass  over  its  equator  with  a  tortuous  and  anastomosing  course.  A 
high  degree  of  tension  increases  the  number  and  the  caliber  ot'  the  distended  veins. 
The  hyperoemia  is  especially  marked  during  the  inflammatory  attacks.  Then 
ther§  appears  a  finer  vascular  net-work,  forming  a  sort  of  vascular  ring  about  the 
cornea,  which  betrays  its  venous  character  by  its  bluish  or  brownish  color,  and  is 
not  unfrequently  accompanied  by  an  cedematous  swelling  of  the  surrounding  tissue 
and  of  the  conjunctiva.  In  the  later  stages  of  glaucoma,  where  the  degeneration  in 
the  inner  parts  of  the  eye  and  in  the  walls  of  the  vessels  is  already  far  advanced,  the 
collateral  branches  generally  preponderate,  the  episcleral  tissue  appears  every 
where  traversed  by  much-enlarged  venous  twigs,  part  of  which  come  directly  from 
the  vessels  of  the  anterior  scleral  zone,  loop  into  large  meshes  and  irregular  arcs, 
and  posteriorly  unite  in  largely-developed  trunks.  They  then  run  in  the  most  varied 
directions  toward  the  equator  of  the  globe.  Very  often  these  congestions  lead  to 
hemorrhages,  both  in  the  internal  parts  of  the  eye  and  in  the  episclera,  especially 
when  they  are  suddenly  increased  by  a  rapid  change  in  the  amount  of  intra-ocular 
pressure. 

4.  The  glaucomatous  inflammation  is  evinced,  apart  from  the  accompanying  epi¬ 
scleral  inflammation,  chiefly  by  a  greater  or  less  yellowish-gray  or  gray-diffuse 
opacity  of  the  vitreous,  of  the  cornea,  and  the  aqueous  humor.  WhqjAthe  inflam- 

:  'natory  process  is  very  severe,  this  is  often  so  considerable,  that  appears 

enveloped  in  a  thick  cloud,  and  the  examination  of  the  fundus  of  th^^e  is  impossible. 

I  On  the  recession  of  the  inflammation,  this  opacity  is  greatly  les^ied,  the  cloud  over 
the  fundus  becomes  thinner  and  thinner,  and  finally  allora^e  boundaries  of  the 
^dividual  parts  to  glimmer  through,  or  even  completel^Mappears,  so  that  we  see 
clearly  with  the  ophthalmoscope.  We  do  not  findya^k^special  ophthalmoscopic 
evidences  of  serous  choroidal  inflammation.  The  jfoudiness  of  the  dioptric  media, 

|  ln  connection  with  the  dilatation  of  the  pupil,  KaJises  a  peculiar  grayish-blue  or 
|  S^ish-green  reflex  from  the  fundus.  This  J&X-,  coming  from  the  depth  of  the 
We,  was  formerly  regarded  as  the  chiei^M^tom  of  the  disease,  and  from  it  the 
I  Proc^s  was  called  “glaucoma,  green  cOTmJtct.”  It  may,  however,  he  absent,  and  is 
only  then  remarked  when  decided>Hl©tion  of  the  pupil  has  occurred,  and  hence 
can  not  be  recognized  as  a  pathognoiainic  symptom. 

it 

‘ms,  moreover,  only  an  increa*eyr  the  reflection  perceived  in  mydriasis,  irideremia,  &c.,  and 
'  13lncrease  results  from  the*c»iMiness  of  the  dioptric  media.  In  this  regard,  cloudiness  of  fhr 
aqueous  has  a  particular,  ^h^^aetermining  influence,  as  the  results  of  paracentesis  corneae  show 
certainty.  The  blmslNeroudiness  of  the  fundus  is  changed  to  a  grayish  green  by  the  senile 
ihe  •  nucle<u^*Nthe  lens.  The  gray  cloudiness  of  the  vitreous,  also,  decidedly  increases 

j  lDtensity  of  the  iV^bcred  light,  and  the  not  nnfrequent  yellow  color  of  this  part  doubtless 
ases  the  cau^lKfor  tli.e  reflections  appearing  yellow  or  greenish. 
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5.  Disturbances  of  vision  are  particularly  noticeable  in  glaucoma.  They  are 
usually  very  marked  from  the  commencement.  In  the  acute  inflammatory  form,  it 
even  not  unfrequently  happens  that  vision  is  reduced  to  quantitative  perception  of 
light  in  a  few  days,  or  even  hours.  In  the  great  majority  of  cases,  however,  a  grad¬ 
ual  loss  of  vision  is  observed.  Then,  at  first,  the  patients  often  complain  only  of  a 
disturbing  indistinctness  of  the  impressions  (especially  when  small  objects  are 
looked  at),  which  can  not  be  entirely  removed  by  neutralizing  the  existing 
anomalies  of  accommodation  or  Vefr action,  but  may  be  lessened  by  stronger  and 
more  suitable  illumination  of  the  objects,  as  well  as  by  bringing  them  nearer  to  the 
eye,  that  is,  by  increasing  the  visual  angle.  Gradually  the  indistinctness  of  the  per¬ 
ceptions  increases.  In  ordinary  daylight  a  more  or  less  thick  fog  lies  over  the  visual 
field ;  but  with  artificial  illumination,  a  light  placed  in  a  dark  space  appears  sur¬ 
rounded  by  a  halo,  which  often  gives  all  the  colors  of  the  rainbow,  and  this  in  such 
a  way  that  on  the  outer  side,  greenish  blue,  on  the  inner,  red,  is  in  excess.  (. Hoffmans. ) 
The  fog  thickens  so  that  it  actually  envelops  objects,  or  the  visual  field  darkens  to 
such  an  extent  that  going  alone  becomes  impossible ;  even  the  qualitative  perception 
of  light  entirely  ceases. 

Before  it  attains  this  point,  limitation  of  the  visual  field,  as  a  rule,  manifests 
itself.  This  begins  almost  always  at  the  inner  side  of  the  monocular  field  of  vision, 
Fig  45<  and  its  boundary  extends  like  the  chord  of  an  arc. 

Gradually,  or  suddenly,  with  temporary  increase  of 
central  disturbance  of  vision,  this  boundary-line  ad¬ 
vances  to  the  middle  of  the  visual  field,  while  simul¬ 
taneously  the  two  ends  at  the  upper  and  lower  periphery 
of  the  visual  field  progress  outwardly  and  finally  unite, 
so  that  the  field  of  vision  appears  contracted  from  all 
sides.  The  further  reduction  of  the  field  of  vision  is 
then  very  exceptionally  concentric ;  as  a  rule,  it  is  con¬ 
tracted  to  a  small  slit,  whose  direction  is  almost 
always  diagonal,  and  in  wliioh^iore  or  less  clear  per- 
Sooner  or  later  this  remaincj^^f  retinal  sensibility  also 


*5). 


ceptions  are  still  possible. 

disappears,  and  absolute  amaurosis  occurs  ( Forster . 

Often  enough,  however,  limitations  of  the  visuirfyneld  are  entirely  absent  (La- 
queur ),  the  diminution  of  the  acuteness  of  vishXjjar everywhere  quite  proportional; 
or  there  occur  very  irregularly,  more  or  leaywi^ply-defined  defects  in  the  field  of 
vision  (Graefe,  Landesberg).  ^  V/ 


The  cause  of  haziness  in  the  vision 
the  dioptric  media,  as  it  usually  incrod 
In  the  same  way  the  brightness  tl 
puted  to  the  opacities ;  it  is  a 
ruption  of  the  rays.  The 


SdmT^tless  intimately  connected  with  the  opacities  of 
bnd  diminishes,  and  even  disappears  with  the  latter, 
i^o  be  seen  around  a  light  in  a  dark  place,  is  to  be  im- 
'physical  phenomenon,  which  probably  depends  on  iiiter- 
ent  of  the  various  colors  points  to  this.  Inasmuch  as  the 


e  ajpr^n^ _ _ I - A. -  ^  v  ,. 

ring  of  colors  disappears  iCthl  pupil  is  contracted,  or  the  patient  looks  through  a  small  hole,  it 
is  to  be  supposed  that  the  rays  passing  through  the  peripheral  parts  of  the  media  participate 
most  in  the  deviation^Sed  by  the  interference  (Hoffmanns). 

The  perceptionj^^moky  cloudiness  of  the  visual  field,  and  especially  actual  darkening  o 
the  latter,  aroAnOhe  contrary,  the  expression  of  an  actual  disturbance  of  the  retina  and  optic 
nerve.  The^^^partly  to  be  ascribed  to  the  material  changes  of  the  tissue  of  the  optic  ner\e 
and  retina*  Tlftiey  are  partly,  however,  to  be  referred  to  increase  of  the  intra-ocular  pressure. 
It  is^aa^wb  that  such  darkenings  may  be  artificially  excited  in  a  normal  condition,  if  t  ie 
tencio^^t  iShe  sclerotica  is  elevated  to  such  a  degree  by  external  pressure,  that  the  arteries 
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begin  to  pulsate.  On  the  other  side,  this  view  is  supported  by  the  fact  of  the  influence  which 


the  relaxation  of  the  tension  of  the  capsule  exercises  upon  the  impairment  of  vision. 

It  appears  that  the  increase  of  resistance  which  the  arterial  blood  meets  with  on  its  entrance 
into  the  interior  of  the  eye,  is  the  proximate  cause  of  these  obscurations  of  the  field  of  vision, 
inasmuch  as  by  it  a  retardation  of  the  capillary  current,  and  therefore  of  the  assimilation,  is 
necessarily  produced.  Such  disturbances  established  in  a  mechanical  manner  may  probably 
lie  at  the  bottom  of  those  cases  of  complete  blindness  occurring  often  very  rapidly  in  the  course 
of  acute  glaucoma;  for  here  neither  an  excavation  nor  any  other  material  change  can  be 
demonstrated  in  the  commencing  stages  of  the  process  from  which  the  absolute  blindness  could 
be  inferred. 

The  limitations  of  the  field  of  vision  are  in  part  certainly  a  consequence  of  the  laceration  and 
bending  of  the  nerve-fibers  in  the  region  of  the  excavation.  The  regular  limitations  can  be 
explained  from  the  circumstance,  that  the  nerve-fibers  running  in  great- bows  to  the  periphery 
of  the  retina,  seem  to  pass  through  the  middle  of  the  lamina  cribrosa,  and  therefore  exactly  in 
that  part  which  experiences  the  greatest  distortion  and  stretching  by  the  excavation,  whilst  the 
fibers  of  the  optic  nerve  going  towards  the  macula  lutea,  at  least  those  near  the  eyeball,  are 
probably  situated  on  the  extreme  periphery  of  the  nerve  trunk,  and  hence  suffer  proportionally 
little  by  the  yielding  of  the  lamina  cribrosa  (Leber).  Still  this  hypothesis  does  not  suffice  to 
explain  the  many  deviations  in  the  form  and  position  of  the  defects  of  the  field  of  vision.  Still 
other  circumstances  must  act  in  connection.  This  is  particularly  true  of  the  very  irregular 
sharply-defined  interruptions.  According  to  later  investigations  it  appears  that  the  extrava- 
sated  products  connected  with  the  stoppage  of  venous  circulation,  which  detach  the  layer  of 
rods  and  cones  from  the  superjacent  retinal  layers,  and  which  are  adherent  to  the  choroid, 
reminding  us  of  the  exudative  forms  of  retinitis,  play  an  important  part  in  the  formation  of 
those  defects  ( Graefe ,  Leber). 

The  limitations  of  the  visual  field  and  the  final  amaurotic  blindness  are  the  results  of  the 
tension  and  degeneration  of  the  nerve-filaments  in  the  excavation,  as  well  as  of  the  gradual 
progress  of  the  atrophy  within  the  globe,  and  of  the  optic  nerve.  It  is  remarkable  that,  with 
already  existing  amaurosis,  the  patient  is  often  deceived .  about  the  state  of  his  eye,  by  subjec¬ 
tive  illumination  of  the  visual  field.  At  certain  times  of  day,  or  on  certain  regularly  returning 
days,  he  sees  the  entire  visual  field  in  a  bright  whitish-yellow  or  bluish  light,  and  is  only  too 
much  inclined  to  consider  this  as  an  objective  perception.  This  deceptive  sensation  is  the  ex¬ 
pression  of  the  inflammatory  excitement,  in  which  the  elements  of  the  optic  nerve  are  main¬ 
tained  by  the  glaucomatous  process  gradually  progressing  in  them  in  a  centripetal  direction. 
Since  this  progress  is,  as  a  rule,  slow,  the  patient  often  counts  his  bright  and  daidc  days,  after 
tire  globe  has  long  been  hopelessly  atrophied.  ,  /A 

6.  The  symptoms  occurring  with  glaucoma  are  ckromopsia,^®topsia,  and  pain, 
fee  are  very  inconstant,  and  may  vary  in  all  possible  d&etfeos  of  intensity.  Ap¬ 
pearances  of  sparks  and  colors  are  partly  connected  with  cMpyfrbances  of  circulation, 
and  are  decidedly  increased  by  increase  of  the  latter.  fr^iNnay  be  absent  through- 
tot.  In  inflammatory  glaucoma,  however,  it  is  oftofc  • very  severe,  occasionally  even 
excessive.  It  often  radiates  in  various  directions,  ©iddening  headaches,  especially, 
are  common  accompaniments.  Sympathv  of  stomach  also  often  shows  itself, 


Etiology. — Pure  glaucoma  develops  ii 
a  s^5  rigid  sclerotic.  Such  an  Vumelc 
^°und  for  congestio  al  cin 


Etiology. — Pure  glaucoma  d 
a  stiff,  rigid  sclerotic.  Such  ai 
^°und  for  congestio 
°tolar  pressure  is  the 
to  the  one  hand  a  mi 
interior  of  the  eye, 

Vessels  difficult-  wh  An  an  in  or 


devidopaJitself  as  a  rule  only  in  eyes  which  have 
an  Vmyielding  capsule  offers  the  most  favorable 


al  circulation,  and  this  increase  of  the  intra- 
teus  of  the  affection.  A  rigid  capsule  exercises 


re  is  the  teus  of 


regulatory  influence  upon  the  circulation  in  the 
other  it  renders  the  dilatation  of  the  emergent 


difficult.  wLum  an  increase  of  the  effective  arterial  lateral  pressure 
tfon  of  the  venous  blood  (p.  2,  £).  In  addition  to  this  it 
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occurs,  that  according  to  every  probability  the  rigidity  is  not  uniformly  developed 
in  all  parts  of  the  sclerotic,  but  is  concentrated  in  its  external  layers.  In  fact 
not  the  slightest  increase  of  circumference  can  be  demonstrated  in  glaucomatous 
eyes,  which  have  been  for  a  long  time  of  a  bony  hardness;  some  indeed  have 
claimed  to  have  recognized  rather  a  diminution  in  diameter,  and  trace  it  back  to 
contraction  of  the  sclerotic  in  consequence  of  fatty  degeneration  ( Goccius ,  Cusco). 
On  the  contrary  a  very  great  distention  of  the  cribriform  fascia  is  seen  in  the 
excavation,  and  in  the  development  of  the  ling  of  connective  tissue  a  considerable 
tearing  and  displacement  of  the  posterior  zones  of  the  inner  scleral  layers  which 
stand  in  direct  connection  with  the  cribriform  membrane.  The  very  great  dis¬ 
tention  of  the  cribriform  membrane  induces  necessarily  a  partial  narrowing  of 
its  interstices  and  with  this  a  drawing  together  of  the  separate  main  trunks  of 
the  retinal  veins,  while  their  bending  in  under  the  wall  of  the  excavation  easily 
leads  to  compression  of  those  nutrient  vessels  which  are  immediately  connected 
with  the  region  of  the  choroidal  circulation.  It  is  also  easy  to  imagine  that  the 
laceration  and  displacement,  which  the  posterior  zone  of  the  internal  scleral  layers 
undergo,  causes  a  diminution  in  caliber  of  the  vence  vorticosce ,  which  enter  very 
obliquely  through  the  sclera  at  the  equator.  We  therefore  find  that  the  excavation 
itself  is  a  cause  of  the  congestion,  and  thus  cause  and  effect  maintain  and  increase 
each  other  alternately.  If  however  the  congestion  exists  for  a  length  of  time, 
obstruction  and  permanent  obliteration  of  single  emergent  vessels,  with  or  with¬ 
out  the  aid  of  inflammatory  infiltrations,  which  is  of  so  much  the  greater  conse¬ 
quence,  as  their  number  is  very  limited,  the  congestion  becomes  then  a  per¬ 
manent  one,  the  natural  means  of  exit  do  not  any  longer  exist,  venous  blood 
continues  to  flow  off  by  collateral  channels,  even  when  the  original  causes  of 
congestion  have  long  since  disappeared,  and  the  globe,  having  atrophied, 
has  become  shrunken  and  soft.  The  rigidity  of  the  capsule  of  the  globe  is  quite 
common,  and  is  pretty  frequently  hereditary  in  many  families,  even  in  races— for 
example,  the  JeWs.  The  predisposition  is  the  only  thing  that  is  congenital,  but 
is  wont  to  develop  itself  very  rapidly  with  advancing  To  this  predisposi¬ 
tion  is  due  the  very  early  appearance  of  glaucoma,  the  ment  of  which  occurs 

between  the  twentieth  and  thirtieth  years,  or  even-A^ng  childhood.  As  a  rule, 
however,  the  loss  in  elastic  extensibility  is  to  b£>referred  to  the  senile  change 
of  the  capsule  of  the  globe,  and,  as  a  resulty^Jdiis,  glaucoma  is  also  a  disease 
pre-eminently  of  advanced  life,  and  occw^Qsually  after  the  fiftieth  year.  The 
intimate  relations  which  can  very  frequeix^j/be  demonstrated  between  the  rigidity 
of  the  sclera  and  atheromatous  proce^fcj  in  the  walls  of  the  vessels,  explain  the 
remarkable  etiological  significance,  vvhick  has  been  from  of  old  attributed  to 
gout.  ^0 


appears  as  an  habitual  state,  material  changes  should 
If  the  sclerotica.  In  other  cases  similar  processes  to  those 

be  at  the 


Where  the  rigidity  of  th< 
certainly  be  absent  in  the  ti; 

in  the  arcus  senilis ,  and  the  jittieromatous  degeneration  of  the  vascular  system,  may 
bottom  of  it,  so  much  tn^more  that  such  conditions  are  almost  constant 
of  glaucoma.  Tlie*^M^oscope  has  proved  a  fatty  degeneration  to  be  the  proximate  cause 
( Coccius).  It  apr^p  however,  according  to  chemico-microscopical  investigations,  that  i 
a  question  rathtoSSchaiky  deposits  than  of  the  formation  of  fat  (. Bonders ). 

Statist^lSSa  us  to  believe  that  the  eyes  affected  by  glaucoma  are  in  a  very  large  per 
centage  hypfcmetropic,  scarcely  a  fourth  myopic  in  a  low  degree,  and  only  very  exceptiona  )» 
hghly  myopic  ( Laqueur ,  Rydl).  It  appears  that  in  a  hypermetropic  structure  1 
Re  greater  thickness  of  the  sclerotic  increases  its  unyielding  properties;  the  ac  j 


influence  of  fifth  nerve. 
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may  also  be  of  importance,  that  in  eyes  of  smaller  circumference  the  same  amount  of  lateral 
pressure  is  distributed  upon  a  smaller  number  of  component  parts ;  the  tension  with  the  same 
intra-ocular  pressure  will  therefore  be  greater  than  in  eyes  of  more  considerable  size. 


If  the  rigidity  of  the  capsule  of  the  globe  has  reached  a  certain  height,  the 
slightest  shock  suffices  to  cause  the  glaucoma  to  break  forth.  It  is  therefore 
very  usual  that  the  exciting  cause  remains  entirely  unobserved  by  the  patient,  and 
the  affection  develops  itself  apparently  spontaneously. 

In  many  cases  general  disturbances  in  the  circulation — for  example,  temporary 
increase  of  the  cardiac  pressure  or  slight  obstructions  in  the  region  of  the  superior 
vena  cava — may  be  the  proximate  cause,  since  they  propagate  themselves  to  the 
internal  vessels,  but  can  not  be  compensated  for  rapidly  enough  on  account  of 
the  abnormal  relations,  and  hence  remain  permanent. 

In  other  cases,  however,  there  are  certainly  purely  local  disturbances  in  the 
circulation,  which  give  rise  to  glaucoma.  Still  the  slight  compensatory  increase 
of  contents  of  the  choroidal  vessels  after  violent  action  of  a  mydriatic  is  some¬ 
times  sufficient  to  induce  the  glaucomatous  process  in  eyes  predisposed  to  it  ( Graefe , 
Haslcet ,  Derby ). 

Most  usually,  however,  paralyses  of  the  vessels  may  be  brought  into  account, 
which  are  excited  in  a  reflex  manner  by  the  ciliary  nerves  in  the  region  of  the  internal 
circulation,  and  by  means  of  the  dilatation  of  the  caliber  of  the  vessels  are  in  a 
position  to  produce  as  well  an  increase  of  the  effective  lateral  pressure  in  the  arteries, 
as  a  retardation  in  the  rapidity  of  the  venous  reflux. 

At  any  rate,  irritations  of  the  trigeminus,  and  particularly  of  the  sensory  ciliary 
nerves,  play  an  important  part  in  the  etiology  of  glaucoma.  On  the  one  side, 
namely,  neuralgia  of  the  fifth  nerve  has  already  been  repeatedly  demonstrated  as  the 
proximate  cause  for  the  occurrence  of  glaucoma  ( Wegner ,  Hutchinson ,  Hippel, 
Grunhageri) ;  on  the  other  side,  however,  external  injuries  and  various  kinds  of  in¬ 
flammations  which  may  cause  irritation  of  the  ciliary  nerves  usually  act  as  evident 
exciting  causes  of  the  affection.  Moreover,  it  is  an  undisputed  fact,rthat  wounds 
and  inflammations  which  in  themselves,  or  by  their  consequwrces^  can  excite 
irritated  conditions  in  the  ciliary  system,  and  maintain  them  fo^^bng  time,  lead 
tolerably  frequently  to  increase  of  intra-ocular  pressure  and/^Vxcavation  of  the 
optic  disk  in  eyes  not  previously  disposed  thereto,  an&  ©pbrally  to  conditions 
which  have  much  in  common  with  true  glaucoma,  andYmferefore,  as  regards  their 
origin,  should  be  classed  as  secondary  glaucoma. 


A 

This  influence  which  the  sensory  ciliary  nerves,  uncfc**liseased  conditions,  may  exert  upon 
the  intra-ocular  pressure,  has  been  claimed  as  ev  id(0>e  of  the  secretory  nature  of  the  glauco¬ 
matous  inflammation.  Besides  the  objectionA^fceady  mentioned,  and  the  results  of  new 
physiological  investigations  instituted  wit^^fiptoved  instruments  ( Adamuk ),  the  fact  may, 
however,  be  brought  to  bear  against  tho^uM'  that  glaucoma  is  dependent  upon  a  kind  of 
secretory  neurosis,  that  the  increase  pnsion  in  the  disease  under  consideration  lasts  for 
months  and  years,  presupposes,  therefore;  a  pathogenetic  cause  acting  for  an  equal  length  of 
time.  A.  venous  congestion  in  cdj^fijjtion  with  the  continuously  acting  blood-pressure  may  be 
Weil  considered  as  such  a  cause, scarcely  a  nervous  irritation. 

Among  the  pathcfl^hcal  conditions  which  are  connected  most  frequently  with 
glaucomatous  inci^&se  of  tension  and  with  excavation  of  the  optic  disk,  we  may 
delude  anterid^Q^Sbchim,  old  pannus,  as  well  as  dense,  extensive,  and  deep 
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corneal  cicatrices,  particularly  when  they  tend  to  progressive  ectasia ;  further, 
numerous  and  wide  posterior  synechias,  particularly  after  complete  closure  of  the 
pupil ;  oblique  positions  of  the  lens  on  account  of  partial  attachment  of  the  capsule 
to  ectatic  corneal  cicatrices,  or  on  account  of  unsymmetrical  stretching  of  the  ciliary 
body  in  staphylomatous  formations  of  the  anterior  half  of  the  globe,  or  by  reason  of 
partial  rupture  of  the  zonula,  in  the  latter  two  cases  by  preference,  when  the  crystal¬ 
line  lens  oscillates,  and  consequently  causes  mechanical  injuries  to  the  posterior  sur¬ 
face  of  the  iris  and  ciliary  body ;  injuries  of  the  capsule  of  the  lens,  in  so  far  as 
they  cause  a  swelling  of  the  lens  substance,  its  projection  through  the  wound  in  the 
capsule,  and  by  these  means  a  pushing  forward  of  the  iris. 

These  conditions,  it  is  true,  may  exist  as  a  rule  for  a  very  long  time,  particularly 
when  they  affect  the  young,  without  any  signs  of  secondary  glaucoma  making  their 
appearance.  In  the  mean  time,  the  older  the  person  becomes,  and  the  more  quickly 
the  senile  changes  are  developed,  the  disposition  becomes  so  much  the  greater, 
slighter  shocks  so  much  the  more  easily  suffice  to  produce  permanent  venous  conges¬ 
tion.  Moreover,  the  glaucomatous  affection  appears  sometimes  also  under  such 
conditions  in  individuals,  where  there  is  properly  no  senile  change,  and  where  the 
normal  hardness  of  the  second  eye  does  not  admit  of  presupposing  a  habitually  rigid 
sclera.  We  must,  therefore,  assume  either  that  conditions  for  permanent  venous 
congestion  lie  in  the  paralysis  of  the  vessels  themselves,  or  that  secondary  changes 
of  the  sclera  prepare  the  way  for  the  glaucomatous  process. 


The  peculiar  porcelain-like  appearance  of  the  sclera  of  the  eye  really  points  in  not  a  few 
cases  of  secondary  glaucoma  to  sclerosis,  and  this  can  be  deduced  logically  from  the  frequently 
returning  and  obstinate  attacks  of  intra-ocular  inflammations,  to  which  the  conditions  above 
mentioned  are  in  a  high  degree  disposed.  In  other  cases  the  inflammations  lead,  primarily  at  least, 
to  relaxation  of  the  scleral  tissue  as  well  as  of  the  cribriform  membrane,  further  on,  however,  to 
staphylomata  of  the  sclera,  and  to  excavation  of  the  optic  disk.  In  these  ectaske,  however, 
under  certain  conditions,  we  may  find  a  source  of  permanent  diminution  or  entire  obliteration  of 
certain  individual  vessels,  which  so  much  the  more  easily  produce  venous  congestion,  as  this  is 
still  often  favored  by  the  subsequent  sclerosis  of  the  atrophic  sclerotffeJissue.  In  such  a  way  may 
be  explained  the  exceptional  occurrence  of  glaucomatous  increlfc^oir  tension  and  excavation 
with  posterior  scleral  staphylomata,  particularly  such  as  areJi^nected  with  extensive  sclero- 
choroiditis,  without,  however,  the  possibility  of  certain  h<jffft£tfal  dispositions  being  excluded, 
since  such  conditions  have  become  hereditary  in  manyrta^fflfes  (Graefe).  Finally  it  is  evident 
that  inflammations  with  moderate  exudations,  exactljNjKe  results  of  choroidal  inflammation, 
occasion  the  mechanical  closure  of  separate  venotfU^tkraks,  especially  when  the  products  infil¬ 
trate  the  scleral  tissue  in  larger  quantitiesyvvrt^nt  destroying  its  resistance  to  the  intra¬ 
ocular  pressure. 


Spontaneous  retinal  hemorrhages-Tire  an  etiological  source  of  great  importance, 
as  they  occur  sometimes  in  okt^ei'lons  with  a  tendency  to  apoplexy  of  the  brain. 
These  occur  usually  in  ku;g5riiumber  in  the  neighborhood  of  the  papilla  and 
macula,  form  generally  small  masses,  and  very  soon  unite  under  appearances  of 
retinal  inflammation.  These,  by  the  deep  opacity  and  by  masses  of  exudation  often 
resemble  a  nephriti <sA3u r o -r etini tis  (  0.  Becker ),  but  are  usually  very  soon  diagnos¬ 
ticated  by  the  &jsAj*;oms  of  advancing  acute  or  subacute  glaucoma.  This  form  of 
glaucoma,  ^ijSvis  described  as  hemorrhagic  or  apoplectic,  entirely  without  regard 
to  the  fatfH^Sebebral  hemorrhages  threatening  the  patients,  is  so  far  of  the  worst 
prognos^iX  signification,  as  the  extensive  disease  of  the  vessels  which  causes  them 
pare^pb  way  for  a  similar  result,  almost  in  half  of  the  cases,  in  the  second  eye 


GLAUCOMA. — CAUSES. 


313 


within  a  short  time,  so  that  the  only  therapeutic  means  of  aid,  the  iridectomy, 
usually  fails  in  accomplishing  its  purpose  ( Goccius ,  Laqueur).  The  operation  may 
very  easily  cause  enormous  retinal  hemorrhages  which  hasten  the  final  atrophy  of 
the  globe  ( Graefe ).  In  other  cases  the  iridectomy  indeed  removes  the  very  intense 
pain,  but  new  attacks  soon  appear  with  increased  violence,  and  here  the  operation 
can  do  nothing  more,  so  that  in  many  cases  we  must  resort  to  enucleation  (Pagen- 
stecher ,  Horner). 

[A  case  of  monocular  glaucoma  supervening  on  binocular  retinitis  hemorrhagica,  reported 
byD.  B.  St.  John  Roosa,  M.  D.,  of  New  York,  in  the  Transactions  of  the  American  Ophthal- 
mological  Society  for  1869.] 

Course. — Glaucoma  presents  great  varieties  in  its  commencement,  development, 
and  whole  course,  which  are  of  the  greatest  practical  importance ;  so  that,  in  fact, 
they  have  been  made  a  ground  of  division,  and  a  series  of  different  forms  distin¬ 
guished  from  them,  which,  however,  are  variously  connected,  and  often  pass  into 
each  other.  ( Graefe .) 

A.  In  certain  cases,  glaucoma  appears  as  such  from  the  commencement,  without 
any  peculiar  signs  preceding  it. 

1.  The  development  of  glaucoma  is,  under  such  circumstances,  often  quit* 

I  unnoticed,  quietly  progressing,  so  that  the  patient  overlooks  his  state,  and  is  often 
first  disturbed  when  the  disease  is  far  advanced.  Patients  usually  complain  of  a 
rapid  diminution  of  vision  in  one  or  both  eyes,  which  occasionally  and  temporarily 
is  especially  marked  as  well  in  distant  as  in  near  vision,  in  reading,  writing,  &c.  On 
more  careful  examination,  we  find  a  decided  decrease  of  accommodation  and  refrac¬ 
tion,  often  also  hypermetropia,  and  frequently  a  certain  obtuseness  of  the  retina. 
The  weaker  eye  usually  feels  somewhat  harder,  indicating  an  increase  of  the  intra¬ 
ocular  pressure.  The  pupil  is  frequently,  but  not  by  any  means  always,  somewhat 
dilated  and  more  sluggish  in  its  motions;  the  dioptric  media  are,  however,  without 
perceptible  change.  Ophthalmoscopically,  we  perceive  a  partial  or  even  total,  if 
n°t  quite  fully  developed,  glaucomatous  excavation,  v 


ment  of  the  porus  opticus,  much-enlarged  venous  trunks,  and  tlj^^^currence  of 
arterial  pulsation,  on  a  comparatively  slight  pressure  of  the  fij^r  on  the  globe 
Tlien  a  non-inflammatory  or  simple  glaucoma  exists. 

Glaucoma  may  remain  in  this  state  for  months,  or  even^/jQjm’,  without  a  materia] 
change  in  the  symptoms,  and  especially  without  thejmhtirmeut  of  vision  being 
decidedly  increased;  but  the  excavation  increases  mcfreYXi  more.  As  a  rule,  how¬ 
ler,  very  perceptible  increase  of  symptoms  is  feltjfehe  disease  progresses  gradually, 
or  with  temporary  exacerbations  and  remissiVjJb,  or  ini  emissions;  the  globe 
becomes  harder,  the  congestions  beet  and  more  distinct,  the  cornea  less 

sensitive,  the  aqueous  chamber  narr<  pupil  wider  and  more  sluggish,  or 


arterial  pulsation,  on  a  comparatively  slight  pressure  of  the  fij^r  on  the  globe 
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finally  complete  amaurosis  exists. 


Not  un  frequently  i  ns  reach  a  r 

pletely  blind  eye  beco  b,  the  cornea 


ns  reach  a  maximum  development;  the  com- 
b,  the  cornea  anaesthetic,  the  aqueous  chamber 
unchanged  iris  is  reduced  to  a  narrow  ring,  the  deeply- 


e*cavated  papilla  is  gr&^tly  atrophied,  without  symptoms  of  inflammation  ever  having 

ClAfllOvr  - - -  *1  •  if  .  i  f  f  •if  •  f  f»f 


ietimes  the  state  above  described  exists  for  a  long  while,  even 
te  appearance  changes,  with  all  the  symptoms  of  phlogosis. 


however,  evident  inflammations  occur  earlier ;  the  affection  acquires 
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the  character  of  inflammatory  glaucoma.  This  occurs  suddenly  under  the  form  of 
an  acute,  severe,  inflammatory  attack;  or  gradually,  and  then  usually  by  starts,  that 
is,  under  the  action  of  slight  and  evanescent  injuries,  and  with  more  or  less  complete 
intermissions.  The  attacks  announce  themselves,  under  such  circumstances,  by  rapid 
diminution  and  cloudiness  of  vision,  frequently  also  by  ciliary  neurosis ;  objectively 
by  rapid  increase  of  intraocular  pressure,  great  dilatation  and  immobility  of  the 
pupil,  as  well  as  by  discoloration  of  the  iris,  sometimes  also  by  congestion  of  the 
episcleral  vessels  and  formation  of  a  vascular  wreath,  but  especially  by  haziness  of 
the  media.  These  symptoms  are  more  or  less  clearly  pronounced  according  to  the 
intensity  of  the  temporary  attack,  and  often  change  in  degree  in  a  few  hours. 
Usually  the  attacks  are  slight  at  first,  but  increase,  little  by  little  if  not  regularly,  in 
regard  to  intensity,  duration,  and  frequency,  till  finally  the  disease  appears  constantly 
of  the  inflammatory  character,  and  henceforth  only  remits. 

2.  In  certain  cases  glaucoma  appears  from  the  first,  without  any  signs  whatever 
preceding  it,  as  a  more  or  less  severe  acute  inflammation,  and  develops  completely 
in  a  short  time. 

Exceptionally,  in  eyes  previously  normal,  vision  is  destroyed  entirely,  or  reduced 
to  the  indistinct  perception  of  light  in  a  few  hours,  or  even  half  hours  (fulminating 
glaucoma).  Nothing  is  to  be  observed,  objectively,  but  a  decided  cloudiness  of  the  diop¬ 
tric  media,  and  great  congestion  of  the  retinal  vessels ;  increased  tension  is  onlyswfo^ 
quently  observed,  but  increases  rapidly,  while  more  or  less  marked  ciliary  neurosis 
and  symptoms  of  congestion  appear  in  the  episclera.  Just  as  often,  however,  the 
blindness  is  combined  with  the  la<t-mentioned  symptoms  from  the  very  commence¬ 
ment.  The  fulminating  glaucoma  bears  from  its  start  the  character  of  inflammatory, 
and  is  distinguished  from  the  ordinary  acute  form  by  the  sudden  b.indness  and  the 
glaucoma,  rapid  development  of  the  other  symptoms,  and  soon  changes  into  the  latter 
form.  Fulminating  glaucoma  has  been  observed  especially  beyond  the  age  of  fifty- 
five  ;  in  hereditarily  disposed  individuals,  however,  it  occurs  also  at  puberty.  It 
always  leads  in  a  very  short  time,  in  a  few  weeks  or  days,  to  glaucomatous  excava¬ 
tion,  and  degenerative  atrophy  of  the  deeper  parts  of  the  eweA  ( Graefe .) 

B.  In  the  great  majority  of  cases,  premonitory  signsj^eede  the  glaucoma  for  a 
longer  or  shorter  time.  The  repeated  occurrence  c^A&idache  usually  opens  the 
series.  The  eye  itself  appears  somewhat  tense,  an^Vome  enlarged  venoxs  trunks 
appear  on  its  surface.  Then  more  or  less  evidei^tiJammatory  attacks  occur,  which 
announce  themselves  subjectively  by  rapkLwriQecided  decrease  of  the  accommo¬ 
dation  and  of  the  refraction,  by  foggy  visiNj^/die  peculiar  play  of  colors  around  a 
flame,  and  often  also  by  varying  grades  ofSiiiary  neurosis  ;  and  objectively  by  marked 
increase  of  intraocular  tension  and  evidences  of  congestion,  further  by  dilatation 
and  fixedness  of  the  pupil;  often-4qfc&,  by  narrowing  of  the  anterior  chamber,  but 
especially  by  more  or  less  clomryjss  of  the  aqueous  and  vitreous.  In  greater 
intensity  of  the  ophthalmia  limitations  of  the  visual  field  occur.  Sometimes, 

also,  the  arterial  pulse  njfly  wseen. 

These  attacks  recur  m^re  or  less  frequently,  with  or  without  external  causes,  at 
irregular  intervals  t^ft^riodically ;  but  usually  recede  completely,  or  at  most  leave 
behind  a  somewhC?)!hicreased  tension  of  the  eye-ball  and  a  decided  diminution  of 
accommodative^;  perhaps,  also  of  the  refraction.  The  preliminary  stages  may  last 
for  a  long  even  for  years.  Usually,  however,  they  end  soon,  even  after  the 

second  oi^iird  attack  has  developed;  that  is,  a  regular  intermission  does  not  agam 
occm*,N^iertain  symptoms  belonging  to  the  glaucoma  remain  permanently.  In 
thi^&lation  various  decided  differences  are  to  be  noticed. 

of 
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1.  In  many  cases,  after  one  or  other  attack,  the  typical  inflammatory  symptoms 
recede,  except  that  the  globe  remains  considerably  harder,  the  aqueous  chamber 
narrow,  the  pupil  dilated  and  sluggish,  or  immovable ;  quite  gradually  the  charac¬ 
teristic  excavation  of  the  optic  disc  develops,  while,  simultaneously  with  increasing 
paresis  of  accommodation,  a  very  disturbing  susceptibility  of  the  retina  and  an 
increasing  limitation  of  the  field  of  vision  show  themselves.  Then  we  have  a 
simple  glaucoma,  which  either  exists  as  such  for  a  long  time,  and  develops 
more  and  more,  or  else  by  further  manifest  inflammatory  attacks,  which  recur 
from  time  to  time  and  again  entirely  recede,  it  spasmodically  approaches  its  termi¬ 
nations. 

2.  In  other  cases,  after  several  attacks,  the  inflammatory  symptoms  do  not  entirely 
recede;  they  only  remit,  sooner  or  later  to  start  anew.  Often  the  process  vibrates 
thus,  for  months  and  years,  between  exacerbation  and  remission,  till  it  finally  termi¬ 
nates  with  the  extreme  development  of  the  symptoms  occurring  in  glaucoma.  In 
such  cases  we  speak  of  chronic  inflammatory  glaucoma. 

3.  Finally,  it  happens  that,  after  a  longer  or  shorter  duration  of  the  prodromal 
stage,  the  glaucoma  breaks  out  all  at  once  under  the  form  of  an  intense  inflamma¬ 
tory  attack.  Intense  pain  in  the  head,  a  maddening  ciliary  neurosis,  and  often,  also, 
subjective  appearances  of  light,  occur  suddenly ;  vision  diminishes  decidedly,  or  is 
entirely  removed.  The  episcleral  tissue  and  conjunctiva  appear  thickly  injected,  the 
latter  often  swelled  to  actual  chemosis.  The  globe  has  become  remarkably  hard,  the 
cornea  hazy,  the  aqueous  chamber  narrowed,  the  aqueous  humor  cloudy,  the  iris 
greatly  discolored,  the  pupil  immovable,  dilated,  and  irregular,  the  vitreous  not  trans¬ 
parent,  so  that  the  examination  of  the  fundus  becomes  impossible.  Often  a  few 
days  or  even  hours  suffice  to  complete  the  picture  of  glaucoma  in  all  these  details.  It 
is  usually  a  painful  night  that  brings  the  disease  to  development  in  its  completeness. 
Hence,  under  such  circumstances,  the  disease  is  called  acute  inflammatory  glaucoma. 
It  remains  a  few  days  or  weeks,  with  more  or  less  decided  remissions,  at  this  degree, 
or  even  increases;  but  after  this  time  the  inflammatory  symptoms  decrease  perma¬ 
nently  or  temporarily.  Still,  the  globe  and  its  functions  do  not  retura^o  the  normal 
state,  but  the  process  rather  advances  further  and  further  after  enrfe^ng  the  chronic 
stage,  till  finally  all  trace  of  sensitiveness  to  light  has  disappeapApmd  in  individual 
parts  of  the  globe  degenerative  atrophy  appears. 

h  This  state,  which  may  be  called  complete  glaucoma^kfwctfraa  absolutum ,  con - 
tummatum),  is  characterized  objectively  by  bony  hard«dBbf  the  globe,  development 
of  a  very  coarse  venous  net-work  on  the  anterior  haif  am*e  sclera ;  by  decided  rigidity, 
tianslucency  in  places,  and  a  peculiar  porcelain-1  ueJKof  the  atrophied  sclera;  by  flat¬ 
tening  out  of  the  border  running  between  theJaWr  and  the  cornea;  smoky  opacity 
of  the  entirely  anaesthetic  cornea  ;  oblitera&&Pof  the  aqueous  chamber  ;  retraction 
of  the  iris  to  a  small  ring,  which  is  alw^^Wscolored,  and  in  some  places  is  com¬ 
pletely  robbed  of  pigment,  so  that  theS^frinective-tissue  stroma  appears  in  the  form 
a  bluish-white,  fine  net-work,  tfffiwmick,  tendinous  patches  ;  by  pigment  atrophy 
°f  Hie  choroid  and  the  symptom^i  a  highly-developed  glaucomatous  excavation, 
partial  or  entire  absence?  the  central  vessels,  and  their  replacement  by  col¬ 
ateral  circulation,  with  nu^Qd  contraction  of  the  pulsating  arteries  and  the  tendi¬ 
nous  appearance  of  tli^fl^sr  of  the  excavation  peculiar  to  atrophy. 

Absolute  glaucom^wlen  exists  months  and  years  without  any  material  change  in 
llS  symptoms,  onhs^he  atrophy  in  individual  parts  of  the  eye,  especially  in  the  iris, 
°roid,  and  optft^jLeTve  entrance,  always  appears  more  distinct,  and  sooner  or  later  a 
Cataractous  cl^diness  of  the  lens  occurs.  So-called  glaucomatous  cataract  is  developed 
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In  consequence  of  the  impairment  in  the  nutrition.  Frequently,  however,  the  symp¬ 
toms  change  from  time  to  time,  in  so  far  that,  after  as  before,  inflammations  occur, 
which  usually  run  their  course  with  headache,  ciliary  neurosis,  and  subjective 
perceptions  of  light,  often  continue  for  a  long  time,  and  then  render  life  a  burden  to 
the  patient.  They  sometimes  occur  spontaneously,  sometimes  as  a  result  of  external 
cause,  and  in  fact  the  slightest  injurious  influence,  as  an  error  of  diet,  &c.,  suffices  to 
produce  them. 

G.  Secondary  or  consecutive  glaucoma  bears,  on  the  whole,  the  character  of  the 
acute  or  chronic  inflammatory  form,  runs  a  similar  course,  and  is  distinguished  from 
it  by  being  preceded  and  accompanied  by  the  primary  disease. 

It  must  not  be  confounded  with  complicated  glaucoma ,  i.  e.,  with  the 
glaucoma  which  occasionally  develops  itself  with  other  pathological  processes 
in  the  eye,  without  a  direct  connection  between  the  causes  of  the  two  diseases. 
Thus,  glaucoma  occurs  sometimes  in  eyes  where  the  lens  was  already  cataractous. 
In  some  cases,  also,  glaucoma  is  complicated  with  cerebral  amaurosis.  The  early 
atrophic  discoloration  of  the  papilla  which  is  being  excavated,  and  the  peripheral 
limitation  of  the  visual  field,  together  with  the  evidences  of  the  cerebral  disease,  give 
the  symptoms  for  correctly  diagnosticating  the  state. 

D.  Glaucoma  always  develops  itself  first  in  one  eye.  It  may  remain  confined 
to  this  eye  for  life.  This  is,  however,  exceedingly  rare,  and  only  occurs  where 
a  severe  external  injurious  influence,  as  a  blow,  &c.,  has  been  the  only  cause,  or 
where  the  glaucoma  has  proceeded  secondarily  from  some  disease  confined  to  the 
affected  eye.  In  such  cases,  however,  a  predisposition  always  exists  in  the  other 
eye,  for  very  often  a  somewhat  severer  attack,  a  cataract  operation,  an  accidental 
injury,  &c.,  calls  up  the  glaucomatous  process — a  fact  which  it  is  well  to  remember 
in  practice.  Primary  glaucoma,  on  the  contrary,  scarcely  ever  remains  monocular. 
If  one  eye  is  affected,  the  second  is  in  great  danger.  It  is  true,  years  sometimes 
pass  before  the  disease  shows  itself  in  the  latter.  Very  frequently,  however,  the 
preliminary  symptoms  manifest  themselves  early,  a  few  days  or  weeks  after  the 
appearance  of  the  glaucoma  in  the  other  eye,  and  the  diseasN^ecomes  binocular. 

Results. — With  proper  treatment,  under  favorable  ciwmmstances,  glaucoma  is  to 
a  limited  degree  curable.  But  if  left  to  itself,  or  unsfftfftmy  treated,  the  individual 
parts  of  the  eye  gradually  undergo  atrophy,  ancLH&eome  incapable  of  recovering 
their  functions. 

Attacks  of  irido-choroiditis,  with  exudtfffaS^n  the  pupil  and  ciliary  processes, 
generally  form  the  termination  of  the  morbifl  process.  The  globe  then  becomes 
softer,  wrinkles  and  shrivels,  while  os^Ste  scales  are  deposited  on  the  inner  wall 
of  the  globe,  and  the  retina  is  drawasupTike  a  funnel,  in  consequence  of  the  vitreous 
humor  having  degenerated  into  cqjmsctive  tissue. 

Partial  or  total  sclero-cliorai©^  smphylomata  exceptionally  develop  in  the  course 
of  glaucoma — a  result  whid^vh  account  of  accompanying  pressure  on  the  ciliary 
nerves,  often  causes  ma/fcleiinig  pain,  and  this  the  more  certainly  the  earlier  the 
sclera  gives  way,  that  is.  rife  less  the  ciliary  nerves  have  suffered  by  the  disease. 
Usually,  under  such^raimstances,  extensive  degeneration  of  the  vessels  also  occurs. 
These  frequentl^CV  themselves  in  the  eye  by  extensive  extravasation  of  blood 
in  the  interi^Jy'yOccasionally  they  appear  to  extend  to  the  base  of  the  brain— at 
least  the  syrn^bms  of  cerebral  hypersemia  indicate  this,  especially  constant  and  severe 
headaffim>\The  atrophy  of  the  individual  parts  is  then  always  very  decided,  the  iris 
andthe^injunCtiva  are  rotten,  and  tear  like  tinder.  This  state  is  called  glaucoma- 
touiQ^generation.  ( Graefe .) 
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In  isolated  cases  the  product  of  the  proliferation  is  pus.  It  has  been  found  in 
the  choroid  ( Schweigger ).  But  generally  the  ulceration  is  primarily  confined  to  the 
cornea.  Such  ulcers  may  again  heal.  But  they  often  break  through,  and  finally 
end  in  phthisis  of  the  globe.  Sometimes,  however,  they  become  dangerous  by 
giving  rise,  after  perforation,  to  excessive,  even  exhausting  hemorrhages  from  the 
vascular  coats  of  the  eye  (Rydl). 

Treatment. — The  first  and  most  important  task  is  to  equalize  to  a  certain 
extent  the  loss  which  the  sclera  has  suffered  in  extensibility,  and  thereby  to  render 
the  conditions  of  circulation  in  the  internal  current  as  normal  as  possible.  The 
means  to  this  end  lie  in  the  interpolation  of  a  cicatricial  layer  of  loose  connective 
tissue  in  the  degenerated  tissue  of  the  sclera.  By  these  means  the  possibility 
will  be  offered  to  the  external  layers  of  fibers  of  the  sclera,  of  yielding  somewhat 
whenever  it  may  be  necessary,  and  of  doing  away  with  the  abnormal  condition  in 
which  venous  obstructions  and  increase  of  intra-ocular  pressure  with  a  rigid  cap¬ 
sule  are  maintained  and  increased.  For  this  purpose  an  incision  made  as  smooth 
as  possible  through  the  anterior  scleral  zone,  and  several  lines  in  length,  as  is 
recommended  in  the  iridectomy  of  glaucomatous  eyes,  suffices.  The  excision  of  a 
segment  of  the  iris  is  of  very  secondary  significance  in  regard  to  the  curative  action 
(WecJcer,  Stilling ,  Hamer ),  but  is  so  far  to  be  urgently  recommended  for  all  cases, 
as  the  simple  scleral  paracentesis  very  frequently  causes  prolapse  of  the  iris,  even 
in  the  moment  of  operation,  but  more  often  not  till  later,  which,  since  they  can 
not  usually  be  replaced,  may  lead  to  disagreeable  irritation,  and  moreover  cause 
a  disfigurement  similar  to  that  established  by  iridectomy. 

Ophthalmologists  have  endeavored  to  prove  the  efficiency  of  the  iridectomy  by  the  results 
of  physiological  experiments  on  animals  ( Hippel ).  These  however  can  not  be  here  considered 
as  standard,  since  the  measurements  have  been  instituted  with  very  unreliable  instruments, 
namely,  with  monometers  (p.  6),  and  since  more  recent  experiments  with  improved  instru¬ 
ments  have  proved  the  errors  of  conclusions  based  upon  the  preceding  ones  ( Aclamiik).  Practi¬ 
cal  experience  is  also  opposed  to  them.  It  is  universally  recognized,  that  even  extensive 
excisions  of  the  iris,  with  a  scleral  wound  not  sufficiently  long,  or  when  theva^k*wade  through 
a  corneal  section,  can  do  nothing  against  glaucoma.  It  has  been  f urtherjSj^ndf  that  some¬ 
times  a  partial  dialysis  and  even  complete  tearing  away  of  the  iris  effect  a  curative 

result  ( Arlt ).  It  is  moreover  a  matter  of  consideration,  that  in  En^ffSju,  and  especially  in 
America,  not  a  few  ophthalmologists,  certainly  endowed  in  a  higinj)£gree  with  good  judg¬ 
ment  still  at  this  time  prefer  the  intra-ocular  myotomy  to  thorOWcctomy,  or,  according  to 
its  curative  effect,  regard  it  as  equally  valuable. 

We  can  not  now  however  assert,  that  in  the  latter  the^eefciefi  of  the  ciliary  muscle  is  the 
essential  thing,  since  the  incision  is  usually  made  oblique^  through  the  sclerotic,  and  hence 
onb  a  small  part  of  the  muscle  falls  in  the  plane  of/ the  incision.  Still  less  should  we 
assert,  that  in  the  iridectomy  performed  correcjji^he  attachment  of  the  ciliary  muscle 
ls  at  all  loosened,  and  that  thus  a  relaxation  of  Jjfcjyiternal  muscles  is  brought  about,  since 
feline  of  the  incision,  according  to  anaton^Kliivestigations,  lies  entirely  outside  the  range 
°f  the  tensor  of  the  choroid.  It  should  aJssNi&t  be  forgotten  that  the  ciliary  muscle  is  with- 
any  influence  upon  the  internal  lensjbn  (p.  14).  The  paracentesis  as  such,  that  is,  the 
emptying  of  a  portion  of  the  interiW^ media,  can  not  however  be  regarded  as  the  real 
means  of  cure,  since  the  opening4  «£jhe  chamber  by  a  corneal  incision  would  bring  about 
^e  same  result,  whereas  a  nu^yhis  experience  has  proved  with  all  certainty,  that  even 
repeated  paracenteses  of  tlmri^Kea  often  annul  only  very  temporarily  the  intra-ocular  tension, 
can  not  bring  about  cure  of  glaucoma  ( Grctefe,  Coccius ,  Secondi,  Nagel).  After 

this,  therefore,  there}  remains  nothing  but  to  consider  the  division  of  the  most  anterior  zone 
“*e  external  scleraN^ers  as  that  means  which  is  most  effective  in  combating  the  glau¬ 
comatous  condition^) life  influence  upon  the  pathological  increase  of  tension  can  then  be 
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really  naturally  referred  to  the  condition,  in  agreement  with  the  theory  assumed  of  the 
pathogenesis  of  glaucoma  (p.  310),  that  penetrating  wounds  of  the  sclera  never  heal  by  direct 
adhesion  of  their  edges,  but  always  by  the  deposit  of  a  cicatrix  of  connective  tissue  between 
them,  which  proceeds  from  the  conjunctiva  and  the  uvea,  and  penetrates  all  the  incised  parts 
(Lubinski).  We  should  not  object  to  the  curative  effect  of  the  simple  paracentesis  of  the 
sclera,  that  cystoid  cicatrices  rather  endanger  the  success  of  the  operation  than  warrant  it 
(Arlt),  for  in  this  manner  the  whole  line  of  argument  becomes  deranged.  Neither  the 
paracentesis  of  the  sclera  nor  the  iridectomy  involved  in  it  can  give  a  retrograde  direction 
to  the  already  induced  pathological  processes,  but  can  merely  obstruct  one  source  of  venous 
stasis  by  the  restoration  of  a  certain  degree  of  elasticity,  and  thus  favor  resolution.  This 
indication  is  more  than  filled  by  the  cystoid  cicatrization,  for  the  eyes  thus  affected  feel,  as 
a  rule,  softer  than  normal.  If,  moreover,  after  the  paracentesis  of  the  sclera,  the  diminution 
of  the  pathological  hardness  of  the  globe  often  remains  unsatisfactory,  this  objection  affects 
the  iridectomy  in  like  measure.  It  must  here  be  taken  into  account,  that  a  greater  resistance 
of  the  globe  does  not  necessarily  include  in  itself  an  elevation  of  the  internal  pressure  (p.  1) ; 
further  that  different  degrees  of  abnormal  rigidity  of  the  sclera  can  not  well  be  always  neutra¬ 
lized  by  a  similarly  measured  operation,  therefore  by  interposition  of  a  like  quantity  of 
yielding  cicatricial  tissue,  and  that  by  well-performed  paracenteses  of  the  sclera  or  by  iri¬ 
dectomies  of  two  quadrants  of  the  iris,  either  lying  opposite  to  one  another,  or  next  to  one 
another,  the  effect  of  the  operation  in  lessening  the  pressure  is  essentially  increased,  has 
been  proven,  and  corresponding  to  this  in  not  a  few  cases  a  way  has  been  opened  for  resolu¬ 
tion,  in  which  the  simple  paracentesis  or  iridectomy  has  already  proved  insufficient. 

The  paracentesis  of  the  sclera  moreover  in  connection  with  the  emptying  of  a  portion 
of  the  vitreous  has  been  recommended  for  a  long  time  as  a  means  of  lessening  the  hardness 
of  the  globe  {Mackenzie).  Since,  however,  the  technical  performance  of  the  operation  was 
not  adapted  to  produce  a  permanent  relaxation  of  the  sclerotic,  it  could  only  obtain  transient 
and  therefore  unsatisfactory  results.  Its  union  with  the  iridenkleisis  ( Critchett ,  Coccius)  has 
theoretically  very  much  to  be  said  for  itself,  but  is  to  be  avoided  on  account  of  favoring 
cystoid  cicatrices,  and  subsequent  threatening  irritation.  The  proposal  to  draw  out  the  iris 
very  much  in  iridectomy,  in  order  to  rupture  the  zonula,  and  thus  to  establish  a  connection 
between  the  vitreous  and  aqueous  humors  (Coccius),  should  find  few  friends,  in  consideration 
of  the  dangers  which  can  accrue  to  the  nutrition  of  the  lens  and  even  of  the  entire  globe 
from  a  partial  rupture  of  the  ciliary  body. 

Certain  objections  still  cling  to  iridectomy ;  still  these  aA  not  all  in  proportion 
to  the  beneficial  effects  which  usually  follow  a  timely  anH^i&bly-performed  opera¬ 
tion.  Hence  they  do  not  remove  the  indications  ftn^^but  only  render  a  guarded 
prognosis  more  necessary. 

a.  Thus,  the  sudden  relaxation  of  the  glob\^Qd  the  over- filling  of  the  blood¬ 
vessels  of  the  deeper  tissues  of  the  eye  caus^tHQbt,  easily  induce  intraocular  hemor¬ 
rhage,  and  this  occurs  the  more  readily,  the^u/tner  the  process  has  .already  advanced, 
and  the  more  the  walls  of  the  vessels  already  suffered.  In  acute  and  especially 
in  fulminating  glaucoma,  they  occur  rsPquently  and  extensively.  As  a  rule,  such 
extravasations  are  rapidly  absorijC^  especially  in  the  retina,  and  usually  leave 
behind  no  functional  distnrba«S^  Occasionally,  however,  particularly  when  the 
hemorrhage  becomes  somewMCmore  abundant,  the  result  is  a  partial  darkening  of 
the  visual  field.  s*  O 

l.  If  the  iridectomyVafiAlone  in  the  first  stages  of  an  acute  inflammatory  glau¬ 
coma,  during  or  jt^fi^fter  one  of  the  first  manifest  attacks  of  inflammation,  in  a 
great  percentage  Cy  iases  it  hastens  the  appearance  of  the  disease  in  the  other  eye, 
provided  thatf<ra^has  already  shown  the  premonitory  symptoms — possibly,  also,  in 
case  this  e^^^still  sound.  Ordinarily,  in  acute  inflammatory  glaucoma,  the  first 
mani fest^lt  tacks  of  inflammation  in  the  two  eyes  are  separated  by  intervals  of  months, 
or  ev  rs.  After  iridectomy  the  second  eye  is  often  affected  within  the  first 
foi^jyeeks,  or  even  after  fourteen  or  eight  days.  This  objection  is  abundantly 
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overcome  "by  the  fact  that,  just  in  the  first  periods  of  acute  glaucoma,  iridectomy  is 
followed  by  the  best  results,  and  this  may  be  made  use  of  as  well  in  the  first  eye 
affected  as  in  the  other,  while  every  delay  of  the  operation  under  such  circumstances 
is  bitterly  punished  ;  of  course,  however,  the  physician  must  not  neglect  to  inform 
the  patient,  before  the  operation,  of  the  possibility  that  the  second  eye  may  be 
affected  in  a  short  time,  and  that  this  may  be  hastened  by  tbe  operation. 

c.  Many  believe  that  iridectomy  often  causes  rapid  formation  of  cataract  in  the  eye  operated 
on.  There  is,  however,  no  doubt  that,  in  most  cases  of  this  kind,  an  injury  of  the  capsule  has 
caused  the  cataract.  In  some  rare  cases,  however,  the  rapid  evacuation  of  the  aqueous  may 
have  caused  a  rupture  of  the  capsule  or  zonula,  and  thus  have  laid  the  foundation  for  cataract. 

( Graefe .) 

d.  Recently  attention  has  been  called  from  various  quarters  to  a  peculiar  mode  of  consolidation 
of  the  incision  regularly  made  through  the  sclera.  This  peculiar  form  of  healing,  called  “  cystoid 
cicatrization,”  has  been  frequently  observed,  and  especially  in  those  cases  where  the  signs  of 
increased  tension  were  strongly  marked  before  the  operation,  and  where  excavation  of  the  optic  disc 
was  added  to  the  posterior  staphyloma,  and  had  rendered  iridectomy  necessary.  In  such  cases  the 
two  edges  of  the  wound  frequently  do  not  remain  in  immediate  contact,  but  the  neoplastic  tissue 
uniting  them  bulges  forward  like  a  cushion.  It  consists  of  strong  tendinous  filaments,  with  thin, 
membranous,  more  prominent  vesicle-like  bunches  between  them.  Usually  this  ectatic  substance 
in  the  interspaces  breaks  through  from  time  to  time,  and  the  aqueous  enters  under  the  conjunctiva, 
pushing  it  forward.  This  occurrence  is  often  repeated  for  months  after  the  operation.  Cases 
have  even  been  witnessed  where,  after  two  years,  ruptures  still  occurred.  Usually  under  such 
circumstances  the  globe  remains  abnormally  soft ;  still  the  chamber  has  its  normal  size.  In  slight 
degrees  of  cystoid  cicatrization,  a  few  mouths  after  the  operation  the  tissue  becomes,  as  a  rule, 
thicker  between  the  cicatricial  cords,  the  escape  of  aqueous  gradually  ceases,  and,  finally,  a  nearly 
normal  closure  of  the  wound  occurs.  In  higher  grades,  however,  the  thickening  and  flattening- 
out  of  the  vesicle-like  cushion  require  a  long  time.  Great  injection  of  the  conjunctiva  and  a  decided 
irritability  to  external  injurious  influences  often  exist  during  the  whole  period.  Sometimes 
then  fatal  inflammations  occur,  which  may  increase  to  suppuration,  and  even  cause  destruction  of 
the  globe.  {Graefe.)  To  avoid  such  unfortunate  occurrences,  it  is  necessary,  in  cases  which, 
during  the  first  weeks  after  the  operation,  show  a  tendency  to  cystoid  cicatrization,  to  enforce 
especially  stringent  dietetic  rules,  in  order  to  prevent,  as  far  as  possible,  external  injurious 
influences,  and,  besides  this,  to  compress  the  globe  periodically  by  a  light  pressute-bandage.  In 
great  ectasia  of  the  interstitial  tissue,  with  coincident  conjunctival  irritation^nfcAp  advisable  to 
favor  the  normal  healing  of  the  wound  by  dividing  the  vesicle  along  one>«N«  with  a  cataract- 
knife,  aud  cutting  off  the  rest  of  it  with  scissors,  while  the  globe  i^^wfily  fixed,  and,  after 
applying  a  pressure-bandage,  to  keep  the  patient  carefully  in  bed^toK  several  days,  just  as 
after  other  severe  operations  on  the  eye.  The  ordinary  rules  siMVe/or  the  treatment  of  severe 
inflammation.  {Graefe.) 

On  the  whole,  we  may  say  iridectomy  answeJ^better  in  glaucoma  the  sooner  it 
is  done  and  the  less  the  material  changes  nnd^^one  by  the  internal  parts  of  the 
ghbe.  Its  chief  effect  consists  in  the  dimij^ion  of  intraocular  pressure,  and  in 
the  consequent  restitution  of  favorable  caQteions  of  circulation  and  nutrition.  It 
°flly  assists  the  removal  of  the  existift^witurbance  of  nutrition.  If  the  elements 
are  again  to  perform  their  functio  ij  must  still  exist.  Hence  comes  the  rule, 

operation  should  he  done  as  as  possible. 

1*  fr*  the  incipiency  of  gh©jorna,  where  the  premonitory  symptoms  are  not 
severe,  and  when  they  inci^Vfe  slowly,  we  shall  certainly  undergo  no  great  risk, 
''  direct  the  tre^tnQht  toward  the  keeping  away  of  all  sources  of  injury 
^rhich  may  become  ti^mhses  of  a  glaucomatous  process,  as  well  as  the  lessening 
and  removal  of  ahVdisorders  of  circulation,  or  of  an  already-existing  congestive 

condition. 

y 
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Iii  the  first  respect,  we  can  not  insist  too  mucli  on  the  giving  up  of  any  occupation  which  in 
any  degree  strains  the  eyes,  e.  g.,  reading,  writing,  sewing,  <fcc.  At  the  same  time  the  patient 
should  be  protected  from  the  effects  of  bright  light,  direct  sunlight,  bright  reflections,  as  well  as 
great  contrasts  of  light,  such  as  are  caused  by  artificial  illumination.  This  is  to  be  done  by  the 
avoidance  of  all  opportunities  for  such  influences,  or,  in  case  of  necessity,  by  the  weakening  of 
these  injurious  influences  through  the  proper  use  of  protective  apparatus.  But  wind,  smoke,  dust, 
acrid  vapors,  great  change  in  temperature,  and  the  like,  may,  as  experience  teaches  us,  become 
provocations  for  an  inflammation  already  prepared  for.  At  least,  they  may  increase  the  existing 
hypersemia  and  irritation  of  the  parts,  and  hence  the  disposition  to  glaucoma. 

They  should,  then,  be  considered  in  prescribing  a  regimen  for  the  patient.  The  patient  may  be 
recommended  to  spend  the  best  part  of  the  year  in  the  country,  in  a  climate  that  is  not  too  warm, 
to  take  a  moderate  amount  of  exercise  in  the  open  air  during  the  cool  part  of  the  day,  in  places 
free  from  wind  and  dust.  In  consideration  of  the  existing  local  hyperaemia,  all  bodily  and  mental 
excitement  is  as  far  as  possible  to  be  avoided.  The  diet  is  also  of  the  greatest  importance.  Drink¬ 
ing  strong  wines,  beer,  strong  coffee,  spirituous  liquors,  is  to  be  strictly  forbidden.  Small  quanti¬ 
ties  of  diluted  wine,  weak  coffee,  and  tea,  can  scarcely  cause  any  harm.  The  meals  should  consist 
principally  of  easily-digested  and  masticated  food,  that  which  is  not  strongly  seasoned,  and  chiefly 
vegetable.  Overloading  the  stomach  is  strictly  to  be  avoided,  and  to  guard  against  this  the 
meals  may  be  taken  often  during  the  day.  It  is  also  important  that  the  patient  do  not  sleep 
immediately  after  dinner.  An  elevated  position  of  t.be  head,  and  an  avoidance  of  lying  on  the 
back,  are  to  be  recommended  at  night.  The  reasons  for  this  are  the  same  which  render  easily 
fitting  garments  necessary,  and  tight  ones,  especially  about  the  neck,  dangerous. 

Among  the  direct  means  of  treatment,  the  occasional  application  of  cold  cloths  to  the. eyes 
and  forehead  is  to  be  recommended.  The  local  removal  of  heat  is,  however,  only  appropriate 
when  the  symptoms  of  hypersemia  plainly  appear  in  the  eye  and  brain,  and  are  accompanied 
by  elevated  temperature.  The  existence  of  gout  by  no  means  contra-indicates  the  use  of  cool 
applications.  But  they  should  always  be  employed  with  care,  and  constant  consideration  of  the 
local  temperature.  Douches  are  to  be  avoided,  on  account  of  their  irritating  effect.  Cold  baths 
also  not  unfrequently  cause  temporary  hypersemia,  and  are  in  such  cases  best  avoided.  If  there 
be  severe  pain,  hypodermic  injections  of  morphia  may  be  used. 

Moreover,  the  affection  causing  the  local  hyperaemia  often  requires  treatment  at  the  same 
time.  Thus,  in  abdominal  affections,  the  systematic  use  of  mild  laxatives,  especially  certain  mineral 
waters,  and  in  affections  of  the  heart,  digitalis  is  to  be  recommended.  The  indications  for  their 
use  belong  to  special  therapeutics.  Still,  it  should  be  mentioned  here  that  the  use  of  the  water 
of  warm  springs  for  bathing  and  drinking  involves  great  danger;  theraA’e  cool  waters,  and  those 
as  far  as  possible  not  creating  any  excitement  of  the  system,  shoul&dk  substituted. 

& 


But  if  the  attacks  of  obscuration  of  the  visual  fidfrome  at  shorter  intervals,  it  i9 
well  not  to  postpone  the  operation,  as  the  out^fcjk  of  glaucoma  may  soon  be 
expected,  and  it  is  doubtful  in  what  shape  come.  It  may,  perhaps,  quickly 

cause  changes  against  which  iridectomy  w^j)vail  little.  After  the  operation  the 
attacks  usually  remain  away,  and  the  r^S^a  is  usually  raised  to  its  former  func¬ 
tional  activity,  so  that  patients  can  >^?ain  take  up  their  former  occupation. 
Only  exceptionally  does  it  happen  ti^^in  spite  of  lasting  diminution  of  intraocular 
pressure,  a  glaucomatous  affecthttM)  the  optic  nerve  and  gradual  atrophy  of  the 
papilla,  with  more  or  less  de>fl©n  disturbance  of  vision,  is  developed,  or  that  new 
relapses,  with  increase  o  J^ejQbn,  require  a  repetition  of  the  operation. 

2.  If  the  glaucomatoi*s^)rocess  has  broken  out  in  an  acute  form,  the  treatment 
with  antiphlogisticsf^<3pcotics,  mydriatics,  &c.,  is  mostly  time  lost.  Delaying  the 
operation  lengthen  intense  suffering  of  the  patient  and  diminishes  the  possibility 
of  a  restitutions  it  gives  the  degenerative  changes  time  for  development. 
Especially  ft^ramiinating  glaucoma  is  immediate  operative  interference  urgently 
required,  m  this  even  a  few'  days  suffice  to  produce  incurable  lesions.  D 
ordinaN(^ctjte  glaucoma  we  may  rather  wait  a  few  days  to  let  the  wrorst  of  the 
excitement  in  the  course  of  the  vessels  and  nerves  pass  over ;  in  many  cases  the  prece- 
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dent  reduction  of  the  severe  inflammation,  and  maddening  ciliary  neurosis,  have 
seemed  favorable  to  the  final  effect.  Still,  according  to  experience  such  a  delay  is 
only  indicated  when  the  inflammatory  attack  is  not  accompanied  by  too  great  a 
decrease  of  vision.  "Where  this  has  rapidly  diminished  to  quantitative  perception  of 
light,  or  limitations  of  the  visual  field  occur,  it  would  be  dangerous  to  delay  the 
operation  in  order  to  oppose  the  intensity  of  the  inflammation  and  ciliary  neurosis 
by  antiphlogistics  and  narcotics.  Besides  this,  the  operation  has  shown  itself  as  the 
most  certain  and  powerful  antiphlogistic  and  pain-quelling  remedy. 


In  fact,  the  hitherto  often  insufferable  pain  usually  ceases  almost  immediately  after  the 
operation.  At  most,  slight  pains  of  the  brow,  or  tenderness,  as  after  any  operation,  remain  for  a 
day  or  two.  The  symptoms  of  inflammation  also  very  quickly  recede,  or  are  very  remarkably 
lessened.  In  the  same  way,  the  power  of  vision  increases  immediately  after  the  operation,  in  so 
far,  namely,  as  its  disturbance  depended  on  the  haziness  of  the  aqueous  which  has  escaped,  and 
on  the  increase  of  the  intraocular  pressure.  The  disappearance  of  the  inflammatory  changes,  and 
of  the  retinal  ecchymoses,  almost  always  occurring  in  such  cases,  then  causes  a  further  gradual 
increase,  which  is  especially  observable  in  the  first  fourteen  days,  but  usually  progresses  even 
after  this  time,  so  that  in  most  cases  the  highest  point  is  only  reached  after  six  or  eight  weeks. 

If  the  operation  be  done  soon  enough,  we  may,  as  a  rule,  in  acute  glaucoma, 
restore  and  preserve  to  the  eye  nearly  or  entirely  its  full  former  functional  power. 
Experience  teaches  that  we  may  count  on  this  brilliant  result  with  most  certainty, 
&  a  case  of  ordinary  acute  glaucoma,  when  the  iridectomy  is  done  within  fourteen 
lays  after  the  first  attack ;  and  the  hope  is  the  more  justified  the  sooner  it  is  under¬ 
taken  within  this  time,  always  provided  that  the  eye  in  question  was  normal 
before  the  attack ;  that,  at  the  time,  the  visual  field  had  not  suffered  a  decided 
limitation,  and  the  sensitiveness  to  light  was  still  very  acute.  In  less  recent  cases, 

I  and  particularly  where  a  limitation  of  the  visual  field  is  already  observable, 
the  power  of  qualitative  perception  of  light  is  lost,  such  a  result  very  rarely 
|  occurs,  and  should  never  be  expected.  As  a  rule,  the  sharpness  of  vision  remains 
idedly  diminished;  the  visual  field  also  does  not  attain  its  former  exfcAt.  Under 
8ocb  circumstances  there  are  almost  always  degenerative  changey^i  i,he  parts 
sensitive  to  light,  which  are  little  affected  by  the  iridectomy.  /\V 


This  want  of  power,  in  iridectomy,  against  degenerative  changes,  seen  very  markedly  in 

e  more  superficial  parts  of  the  eye.  Even  in  comparatively  recerfCvJhSes,  the  normal  sensitive¬ 
ness  of  the  cornea  does  not  return,  the  aqueous  chamber  often  /enWn\s  somewhat  narrowed,  the 
lns  appears  us  discolored  as  before  the  operation,  the  pupil  gombwnat  enlarged  and  sluggish,  or 
I  e'en  rigid,  and  the  impairment  of  the  power  of  the  mugel^of  accommodation  is  shown  by  a 
|  removal  of  the  near  point  of  vision. 

Moreover,  the  fact  should  not  be  conqs 
'dien  performed  at  the  proper  time,  witl 
|  auspices.  Cases  occur  in  which  neus*s^ 


& 

that  the  operation  may  fail  even 
J,  and  under  what  seem  to  be  favorable 
inflammations  arise,  with  more  or  less 


I  severe  ciliary  neurosis,  which  can  ^o^  be  subdued  by  a  repeated  iridectomy,  but 
I  ma7  cause  permanent  harm.  are  also  observed,  and  not  very  rarely  either, 

I  which  glaucoma  develops  ittfSfly  after  iridectomy,  into  the  chronic  inflammatory 
)r  simple  non-inflammatoi»^^hriety. 

ft  is  then  urgently  ^N^sary  to  repeat  the  operation  as  soon  as  possible  in  the 
Qeighboring  or  opposite  qhadrant,  and  thus  increase  the  yielding  nature  of  the  sclera. 
^  In  the  latei^lSg^s  of  acute  glaucoma,  there  is  very  little  hope  of  the  restora- 
°t  thefuud^onSof  the  optic  nerve  and  retina.  The  glaucomatous  process  does 
I  0 1  cf  coursBpflfcfrays  lead  with  equal  rapidity  to  degenerations  in  these  parts  of  the 
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eye,  but  occasionally  cases  occur,  wliere,  after  repeated  acute  attacks,  the  visual 
power  spontaneously  reaches  a  high  point  after  a  time,  and  no  excavation  can  be 
observed.  Under  such  circumstances  iridectomy  may  be  of  very  great  service.  It 
may  completely  reestablish  the  eye.  These,  however,  are  rare  exceptions.  In  the 
later  periods  of  acute  glaucoma,  as  a  rule,  we  find  the  visual  field  contracted  and 
the  papilla  decidedly  excavated.  A  return  to  the  normal  state  is  then  impossible. 
Still,  when  the  excavation  is  but  little  developed,  and  the  contraction  of  the  visual 
field  slight,  especially  concentric,  it  sometimes  permanently  increases  the  sharpness 
of  vision  a  little,  and  also  widens  the  visual  field.  We  may  allow  ourselves  the 
greater  hope  the  more  the  vision  is  affected  by  the  cloudiness  of  the  dioptric  media 
and  the  increase  of  intra-ocular  pressure.  Where,  however,  the  field  of  vision  : 
decidedly  contracted,  especially  on  one  side,  or  is  even  eccentric ,  or  where  the  sensi¬ 
tiveness  to  light  begins  to  be  indistinct,  as  well  as  where  the  excavation  is  already 
far  advanced  in  development,  we  must,  as  a  rule,  be  satisfied  with  bringing  the 
process  to  a  stand-still. 

Moreover,  in  such  cases,  the  favorable  results  obtained  by  iridectomy  are  not 
always  of  long  continuance.  In  many  cases,  sooner  or  later,  the  visual  field  con¬ 
tracts  again,  with  a  decrease  of  central  vision,  is  reduced  to  a  small  eccentric  pa 
and  at  last,  not  unfrequently,  all  perception  of  light  is  lost.  The  symptoms 
observed  by  the  naked  eye  may  gradually  increase  more  and  more,  so  that  the  dis¬ 
ease  appears  later  with  the  symptoms  of  simple  non-inflammatory  or  chronic  inflam¬ 
matory  glaucoma.  Then,  as  a  result  of  iridectomy,  the  existing  excavation,  if  j 
recent,  not  unfrequently  flattens  to  a  decided  degree.  It  becomes  trough-shaped, 
but  the  degenerative  atrophy  of  the  elements,  once  advanced  to  a  certain  point,  can 
not  be  checked  by  the  operation,  but  it  advances,  as  a  rule,  and  sooner  or  later  the 
optic  nerve  entrance,  by  its  tendinous,  white  color,  and  the  slight  satin-like  brilliancy, 
betrays  the  connective-tissue  degeneration  of  the  papilla. 

It  is  here  important  to  remark,  that  such  tendinous  discolorations  of  the  papilla 
occur  almost  regularly  after  iridectomy  in  glaucoma  (Liebreich),  without  any  danger 
to  the  power  of  vision  necessarily  arising  therefrom.  T^cwire  only  dangerous  am 
really  to  be  referred  to  progressive  atrophy  when  acgmnpanied  by  a  diminution  in  I 
the  acuteness  of  vision.  Often,  however,  the  declh(£x)T  the  power  of  vision  follows 
very  rapidly  after  the  iridectomy  and  leads  m  /Tyfery  short  time  to  complete  blind-  | 
ness  {Berlin,  Mauthner).  /vV 

4.  In  the  chronic  inflammatory  and  simple  non-inflammatory  glaucoma  I 

there  is  one  unfavorable  circumstance,  Ttfat  the  patients  usually  only  seek  pro¬ 
fessional  aid  late  in  the  disease,  at  a^e  when  the  material  changes  in  the  internal 
tissues  of  the  eye  are  already  far  advanced.  Still,  we  also  succeed  here,  not  uncom¬ 
monly  in  clearing  up  central  Tv^feaess  of  vision  existing  for  a  short  time,  and  even 
eccentric  limitations,  or  lessening  them  considerably ;  at  least  we  can  j 

hope  in  the  majority  of  for  a  cessation  of  the  process,  for  a  permanent  preser¬ 
vation  of  the  still  exi^njgaegree  of  visual  power  and  of  the  material  conditions  of 
the  internal  tissues^  Finally,  we  have  so  much  the  more  ground  for  a  favorable  I 
prognosis,  the  ead&J?  the  operation  is  performed,  the  greater  the  relaxation  resulting 
therefrom,  ^n/iAtofe  more  quickly  the  anterior  chamber  is  refilled  after  the  operati 

Where  relaxation  after  the  exit  of  the  aqueous  humor  remains  incomplete,  the  pros] 
of  evert*Amoderately  good  result  is  very  slight ;  generally,  the  anterior  chamber  is  not  rees  I 
the  tissues  of  the  globe  under  continual  unfavorable  conditions  soon  lose  ^ 
functional  power  entirely  ( Graefe ,  Mooren ,  Ed.  Meyer).  It  appears  that,  under  such  circum  | 
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stances,  the  sclerosis  of  the  sclera  is  already  very  far  advanced,  and  the  simple  iridectomy  no 
longer  suffices  to  give  a  sufficient  degree  of  elasticity  to  the  capsule  of  the  globe.  In  individual 
cases,  the  repeated  iridectomy  in  neighboring  or  opposite  quadrants  may  then,  perhaps,  bring 
about  the  desired  result.  As  a  rule,  however,  this  operation  ddtes  not  suffice  to  hinder  the 
degeneration.  It  is  an  important  practical  rule  to  avoid  the  compressing  bandage  in  these 
casesi  immediately  after  the  operation,  as  it  is  liable  to  increase  disagreeably  the  tension  of  the 
interior  of  the  glebe.  The  artificial  leech  has  also  been  favorably  mentioned  in  such  cases 
( Graefe ). 

[In  cases  of  chronic  irido-cyclitis,  or  chronic  glaucoma,  where  there  is  a  doubt 
that  one  iridectomy  will  not  suffice  to  stay  the  process,  Mr.  Bowman  is  in  the  habit 
of  doing  a  double  iridectomy.  He  introduces  the  knife  on  one  side  into  the  anterior 
chamber,  holds  the  globe  steady  with  it,  and  then  introduces  another  iridectomy 
knife  at  a  point  exactly  opposite,  pulls  out  the  iris  and  cuts  it  off,  and  then 
completes  the  first  iridectomy.] 

It  also  exceptionally  occurs,  that  directly  after  the  iridectomy,  the  resistance  of  the  globe 
increases  markedly,  the  globe  even  becomes  of  a  stony  hardness.  Such  cases  always  run 
an  unfavorable  course,  according  to  previous  experience  (Liebreich). 

If  we  pass  judgment  according  to  a  few  observations,  the  increase  of  resistance  seems  to 
depend  upon  moderate  extravasations  of  blood  into  the  vitreous  ( Nagel ). 

Not  uncommonly  after  an  iridectomy,  the  anterior  chamber  reestablishes  itself  only  slowly 
and  incompletely,  or  else  not  at  all,  or  the  aqueous  humor  in  the  meantime  collected,  after  the 
expiration  of  weeks  or  days  again  disappears,  and  the  anterior  chamber  remains  empty.  Such 
cases  have  a  bad  prognosis,  since  the  absence  of  aqueous  humor  points  to  extensive  disturbances 
in  the  osmotic  relations  of  the  vascular  internal  tissues,  and  indirectly  indicates  further 
advanced  material  changes  in  them.  In  fact,  such  eyes  only  seldom  attain  a  satisfactory 
power  of  vision,  although  this  hope  is  not  entirely  excluded  ( Mauthner ). 

In  general  the  favorable  effects  of  iridectomy  appear  less  quickly  in  chronic 
simple  glaucoma,  than  in  the  acute  form,  where  the  opacity  of  the  media,  the  tem¬ 
porary  considerable  disturbances  in  the  circulation,  etc.,  occur  in  connection 
with  the  visual  disturbance,  and  meet  with  a  rapidly  acting  remedy  in  the 
iridectomy.  It  needs  often  months,  and  even  longer,  before  the  improvement  in 
the  power  of  vision,  or  even  the  stoppage  of  the  previously  advg&wig  disease  can 
he  demonstrated  with  certainty.  It  is  necessary  to  call  the  jmsput’s  attention  to 
this  circumstance,  in  order  that  he  may  not  expect  too  mucWOom  the  operation. 

5.  The  same  therapeutic  and  prognostic  rules  hold  gcibcl  in  general  for  the 
secondary  glaucoma,  as  in  primary  and  pure  glaucorffaSp^far,  namely,  as  it  relates 
to  the  glaucoma  as  such.  It  is  here  also  extrefaeiymecessary  not  to  allow  the 
increase  of  tension  and  the  excavation  to  advancOpf  ar  in  their  development,  or  to 
wait  until  the  conditions  of  circulation  insiefcKthe  eye  have  become  permanently 
less  favorable  by  the  sclerosis  of  the  sclera.  Qfe  would  really  do  better  to  perform 
the  iridectomy  immediately  as  a  proph^hC^C'agent.  At  any  rate,  we  should  delay 
no  longer,  when  the  increase  of  tensi^makes  itself  distinctly  manifest,  or  even  if 
the  excavation  of  the  papilla  has  ifegtn.  Besides,  the  primary  affection  not  uncom¬ 
monly  demands  the  operation  j^oruer  to  be  cured,  or  at  least  to  be  brought  to  a 

stand-still. 

Against  absolute  i*  e.,  glaucoma  of  the  old  writers,  iridectomy  is 

no  use ;  hence  it  *^5tfcer  not  to  perform  the  operation,  unless  frequent  acute 
attacks,  severe  pain, t  troublesome  chromopsia,  photopsia,  &c.,  require  direct  thera¬ 
peutic  action.  the  operation  has  no  result,  in  imperative  cases  enucleation 

°f  the  globe  i^dusfified  (Graefe). 


324 


AUTHORITIES. 


V.  In  oases  of  glaucomatous  degeneration,  iridectomy  is  apt  to  make  tlie  disease 
worse,  as  it  usually  causes  extensive  intraocular  hemorrhage.  Where  continued 
inflammatory  attacks,  or  frequent  attacks  of  ciliary  neurosis,  render  therapeutic  inter¬ 
ference  necessary,  the  enucleation  of  the  eye  is  far  more  advisable.  Sometimes  this 
operation  has  the  most  favorable  effect  on  the  treatment  of  the  other  eye,  whjph  is 
perhaps  still  capable  of  being  cured,  as  it  puts  an  end  to  a  fruitful  source  of  sympa¬ 
thetic  irritation.  ( Graefe .)  When  the  other  eye  is  free  from  irritation,  or  is  to 
some  extent  guarded  against  it  by  an  iridectomy,  or  is  already  lost,  we  may,  instead 
of  the  enucleation,  induce  artificial  suppuration  of  the  globe  by  a  thread  drawn 
through  it.  ( Grafe .)  (See  treatment  of  sclero-choroidal  staphyloma.) 
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4.  Suppurative  Choroiditis, — Panophthalmitis. 

Symptoms. — Besides  the  general  symptoms  of  inflammation ,  particularly  an 
dematous  or  chemotic  swelling  of  the  lids  and  conjunctiva ,  the  disease  is  characterized 
i  appearance  of  a  dense  pus-colorecl  haziness  in  the  depths  of  the  eye ,  and  the 
organ  is  soon  entirely  Minded. 

1.  The  positive  proof  of  the  existence  of  collections  of  pus  in  the  choroid  is  only 
exceptional,  since  the  dioptric  media  are  from  the  beginning  also  affected,  and  their 
haziness  prevents  a  view  of  the  fundus  with  the  ophthalmoscope.  Before  masses  of 

is,  which  may  be  recognized  with  the  ophthalmoscope,  are  formed  in  the  choroid, 
the  vitreous  has  lost  its  transparency  in  consequence  of  the  inflammatory  prolifera- 
,  and  shows,  besides,  a  marked  increase  in  size.  We  find  the  iris  discolored  with 
the  lens  more  or  less  pushed  forward,  and  even  lying  upon  the  cornea,  and  behind 
the  rigid  and  generally  enlarged  pupil  there  is  a  diffuse  opacity,  rapidly  increasing 
|  in  density,  generally  of  a  yellowish-green  color.  This  is  often  traversed  by  strongly- 
cting  striae  crossing  each  other. 

Jtill,  this  symptom  may  often  not  be  demonstrable,  for,  together  with  the  suppu¬ 
rative  choroidal  inflammation,  similar  processes  may  readily  appear  in  the  anterior 
I  parts  of  the  eye.  The  capsule  may  be  opaque,  the  pupil  covered  over  or  displaced, 
|  the  aqueous  humor  simply  turbid  or  encroached  upon  by  a  large  hypopyon,  the 
&mea  opaque  from  purulent  infiltration,  perhaps  partly  ulcerated,  or  entirely 
sliquesced. 

The  diagnosis  of  suppurative  choroiditis  rests  then  only  on  symptoms,  which  in 
I  their  totality  indirectly  indicate  this  affection;  but  soon  an  opening  iw  the  sclera 
1  occurs,  and  the  welling-out  of  pus  dissipates  every  doubt  as  to  the^G^nce  of  a 
|Ment  mass  in  the  posterior  part  of  the  eye.  JZT 

2.  Only  one  of  these  symptoms  which  indicates  the  existtfQb  of  suppurative 
rWoiditis  is  constant,  and  that  is,  the  early  loss  of  percept*um(0)hght ;  all  the  other 
|:'Jinptoms  are  changeable,  and  make  the  picture  of  the  disqfl^fcxtremely  variable. 

Thus,  suppurative  choroiditis  often  bears  the  charac(ey)l\a  sthenic  inflammation, 
lScd  advances  with  fever  and  severe  local  nervefe^  irritation.  The  lids  appear 
Men,  deeply  reddened,  tense,  hot,  and  very  sensi^b  to  any  pressure.  The  ocular 
l^junctiva  is  puffed  out  in  a  bluish-red  sweJB0£,  which  extends  to  the  palpebral 
and  entirely  covers  the  globe.  JJjQHconjunctival  secretion  ceases,  the 
lulling  therefore  appears  dry,  and  co^^^j^'with  exudative  coatings,  which  have 
|^n  become  hardened  to  crusts,  anc^ajQjcolored  by  exuded  blood.  The  eye-ball 
account  of  the  inflammaw^  swelling  of  the  orbital  tissue,  is  greatly 
Intruded  from  the  orbit,  beernd^  immovable  and  very  sensitive.  In  case  the 
and  sclera  are  intact,  m*-  ire  very  tense  and  hard,  often  also  considerably 
;ed.  The  cornea  is  qhdCta,  or  already  changed  to  a  mass  of  pus.  The  patient 
tersfrom  chromopsia>w^photopsia,  and  with  fearful  pain,  which  radiates  in  the 
ectious  of  the  infra,QVbital  and  frontal  nerves,  and  which,  during  the  inflammatory 
acedations,  bec&Ci^B  unbearable. 
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Il  other  cases,  in  spite  of  equally  speedy  and  great  formation  of  pus,  all  the 
symptoms  are  much  milder.  The  fever  is  slight,  or  is  entirely  wanting,  the  lids  and 
conjunctiva  only  slightly  reddened,  oedematous,  and  of  a  doughy  softness.  The 
conjunctiva  secretes  more  or  less  muco-pus.  The  globe,  in  case  no  perforation  lias 
occurred,  is  moderately  distended,  and  protrudes  hut  slightly  or  not  at  all.  It  is 
movable  and  somewhat  sensitive  to  pressure.  The  subjective  chromopsia  is  less 
severe  and  is  only  evident  at  times.  Pain  is  sometimes  wanting  entirely,  or  is 
confined  to  drawing,  throbbing  sensations,  with  occasional  periods  of  greater 
severity. 

Oases  exceptionally  occur  when  the  lids  and  conjunctiva  appear  only  slightly 
injected  and  swollen,  the  hypersemia  in  the  episcleral  tissue  is  not  great,  the  intra¬ 
ocular  pressure  has  scarcely  increased,  and  the  subjective  symptoms  of  irritation  are 
almost  entirely  wanting,  although  perhaps  the  vitreous  and  aqueous  humor  are 
already  full  of  pus. 

Causes. — 1.  As  exciting  causes,  we  may  name  severe  and  extensive  traumatic  or 
chemical  injuries,  concussions,  blows,  cuts,  rebounding  blows,  with  or  without 
separation  of  continuity  in  the  walls  of  the  globe;  cauterizations,  scalds,  burns;  the 
mechanical  irritation  of  a  body  accidentally  or  artificially  pushed  into  the  anterior 
chamber,  or  a  dislocated  lens  in  the  back  part  of  the  eye,  an  intraocular  cysticercus,  &c. 

Punctured  wounds  are  a  prominent  cause.  Foreign  bodies,  which  remain  on  or 
in  the  eye-ball,  lead  as  a  rule  to  extensive  suppurative  inflammations,  and  at  last  to 
phthisis  of  the  globe,  when  they  are  not  removed  in  time.  In  case  the  foreign  body 
is  in  the  cornea,  the  danger  to  the  existence  of  the  eye  is,  of  course,  not  so  imminent, 
since  the  purulent  inflammation  at  first  is  frequently  limited  to  the  cornea.  The 
foreign  body  is  readily  loosened  under  the  progressive  deliquescence  of  the  tissue 
surrounding  it,  and  thus  further  destruction  avoided.  But  the  proliferation  process 
quite  often  continues  itself  upon  the  deeper  parts,  and  iritis,  irido-choroiditis,  and, 
later,  not  unfrequently  phthisis  of  the  entire  eye,  occur.  If  the  foreign  body  has 
entered  the  aqueous  chamber,  or  remained  in  the  iris,  the  eye-ball  is  at  once  in  more 
danger,  and,  as  a  general  rule,  is  finally  lost  by  suppuratioaX 

It  only  exceptionally  occurs  that  the  inflammath^^s^limitc  d  to  the  mme- 
diate  surroundings  of  the  foreign  body,  and,  furn*Mfig  only  plastic  organizahle j 
products,  prepares  the  way  for  encapsulation.  Irabe  foreign  body  adheres  to  the 
lens,  this  generally  becomes  c:.taractous.  Oc^jgJnally  it  occurs  that  the  foreign 
body,  surrounded  by  secondarily  metamuppflQbd  cataractous  remains,  stays  in  the 
cavity  of  the  capsule,  and  is  rendered  rarm&flently  harmless  ;  but  generally,  with  the 
progressive  cataractous  solution  of  th^ens,  it  becomes  loose,  sinks  down  to  the  j 
floor  of  the  aqueous  chamber,  and  causes  the  severest  reaction,  which  generally  ends! 
in  suppurati<  n  of  the  globe.  TWMlanger  is  exceedingly  great  on  account  of  the 
difficulty  of  its  removal.  ^dglAhe  foreign  body  is  fixed  in  the  ciliary  region,  i 
or  lies  in  the  posterior  of  the  eye,  suppuration  is,  as  a  rule,  the  immH 

diate  result.  The  prfflTfewrtion,  under  such  circumstances,  proceeds  chiefly  ft' 111 
the  vascular  and  nervSws  envelops  of  the  vitreous  humor  {Ed.  Jaeger),  especially! 
when  these  wereh^JJrely  affected  by  the  injury  itself,  or  were  torn,  or  bruised,  or  I 
held  in  a  conUAj^us  state  of  irritation,  by  the  foreign  body.  Occasionally,  how- 1 
ever,  the  m\l(Kration  begins  in  the  vitreous,  in  the  immediate  neighborhood  of  d)fl  1 
foreign  b^^dhnd  along  the  course  traversed  by  it.  It  is  only  later  that  the  retina  1 
and  ch^bid  participate  in  the  process  ( Graefe ),  and  finally  the  remaining  existiNai 
the  globe  are  involved  in  the  suppuration.  Encapsulation,  with  a  n°rmi  | 
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condition  or  slight  participation  of  the  more  distant  paivsof  the  globe,  of  course  may 
also  occur  here. 

But  it  is  an  exceptional  case  when  a  foreign  body  remains  for  some  time  in  the 
eye  without  exciting  a  marked  inflammatory  irritation,  and  without  being  enveloped 
by  exudations.  It  is  much  more  exceptional,  when  it  lies  exposed,  so  that,  with  the  aid 
of  the  ophthalmoscope,  it  may  be  perceived  in  the  fundus  of  the  eye.  ( Graefe .)  Besides, 
encapsulations  in  the  posterior  part  of  the  eye,  when  they  occur,  have  a  short  exist¬ 
ence.  Sooner  or  later  severe  inflammations  again  arise,  which  end  in  phthisis  of  the 
globe.  Small  pieces  of  metal,  and  round  bodies,  without  prominent  edges  and  angles, 
e.  g.,  a  shot,  are  most  capable  of  a  permanent  encapsulation  by  circumscribed  inflam¬ 
mation.  It  is  scarcely  to  be  expected  of  jagged  splinters,  and  least  of  all  of  frag¬ 
ments  of  gun-caps,  since  these  act  not  only  mechanically,  in  exciting  irritation,  but 
chemically  also.  ( Graefe .)  Gun-caps  are,  however,  the  foreign  bodies  which  most 
frequently  enter  the  eye.  The  number  of  iujuiies  caused  by  them,  especially 
ia  children,  exceeds  by  far  that  of  all  other  causes  of  lacera;ed  wounds  of  the  globe; 
their  number,  viewed  absolutely,  is  astonishingly  great.  ( Boissonneau ,  Cunier.) 

Operations  on  the  eye  belong  to  the  more  frequent  causes  of  suppurative  inflam¬ 
mation  of  the  globe.  Apart  from  the  greater  or  less  irritation  of  the  operation  as 
such,  many’  injurious  circumstances  are  here  combined.  First,  a  certain  pre¬ 
disposition  cun  not  be  denied.  The  diminution  of  the  intraocular  pressure,  which, 
under  some  circumstances,  may  last  for  some  time,  and  which  is  connect ed 
with  the  partial  laceration  of  the  contents  of  the  globe,  is  a  more  important 
cause,  with  its  immediate  results,  disturbances  of  circulation,  hemorrhage,  &c.  The 
mechanical  irritation  of  the  bits  of  the  lens,  which,  through  wounds  of  the  capsule, 
pass  into  the  aqueous  chamber,  and  then  come  in  contact  with  the  iris,  here  plays  an 
important  part.  (See  Cataract  Operations .) 

2.  Ulcerative  perforations  or  the  cornea,  through  diminution  of  the  intraocular 
pressure,  especially  when  combined  with  evacuation  of  the  lens,  or  even  of  a  part 
of  the  vitreous,  are  a  source  of  suppurative  inflammations  of  the  globe.  The  latter 
may,  then,  in  a  certain  respect  be  considered  as  secondary  affections,  which  have 
their  origin  in  an  ulcerative  keratitis,  ophthalmo-blonnorrhcea,  ^jfrwtheritic  con¬ 
junctivitis,  <fec. 

There  is,  however,  no  doubt  that  true  suppurative  ch^mclitis  may  be  also 
secondarily  developed,  by  transplantation  of  the  inflammalqpy^rocess  from  the  con¬ 
junctiva,  cornea,  iris,  &c.,  upon  the  choroid.  In  tkreSepidemic  cerebro-spinal 
meningitis,  and  in  many  cases  of  typhus,  puerperal  /e^m^pysemia,  accompanied  by 
meningitis,  the  inflammation  appears  to  go  from  tfe  nfiminges,  along  the  sheaths  of 
the  nerves,  to  the  internal  parts  of  the  globe,  ^i)u  here  to  give  rise  to  abundant 
inflammatory  products.  Jb 

It  is  true  that  the  ophthalmia  appearing  tf|rot!/the  last-named  conditions  are  not  always 
exactly  the  same  in  character.  In  certain  c^five  have  only  a  severe  catarrhal  conjunctivitis, 
ffhicli  subsequently  may  be  combined  w*4h^Jberations  of  the  cornea,  and  thus  possibly  destroy 
eye.  Similar  agencies,  perhaps, \jnjy  work  together  here,  as  in  the  neuro-paralytic 
ophthalmia,  since  the  dangerous  qoudhion  is  first  seen  when  the  lids  are  opened,  and  the  nervous 
oouduction  has  become  limited,  a^Very  many  injurious  influences  act  upon  the  exposed  globe. 
[ScMrmer.)  yAJ 

In  other  cases  the  opfruterana  has  from  the  beginning  the  character  of  a  suppurative  irido- 
choroiditis,  and  is  develoj^vtvitli  severe  inflammatory  symptoms,  with  intense  redness,  swelling 
ofthelids,  and  conjuqcViva,  which  always  quickly  leads  to  adhesion  of  the  pupillary  margin  to 

e  aQt-erior  capsu^ataajpauses  large  purulent  products,  which  are  partly  exuded  into  the  anterior 
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chamber  as  a  hypopyon  ( Kreitmair ),  and  partly  infiltrate  the  vitreous  humor,  especially  its  anterior 
portion,  while  the  greater  impairment  or  entire  loss  of  vision  announces  the  internal  participation 
of  the  retina,  choroid,  and  optic  nerve.  The  infiltration  of  the  vitreous  is  betrayed  by  a  very 
marked,  bright-yellow  reflex,  which  evidently  proceeds  from  a  thick  opacity,  lying  immediately 
upon  the  posterior  surface  of  the  lens,  and  which,  from  its  want  of  vessels,  may  be  plainly 
distinguished  from  a  detached  portion  of  retina  lying  upon  the  crystalline  body.  ( Jacobi. )  This 
reflex  is  recognized  as  characteristic,  since  it  is  never  wanting,  unless  the  lens  has  been  already 
involved  in  the  process  of  proliferation,  and  has  become  cataractous,  or  unless  inflammation 
is  not  yet  completely  developed,  but  remains  confined  to  the  iris,  without  afFecting  the 
deeper  parts  of  the  eye.  Such  suppurative  inflammations  of  the  eye  have  been  seen  as  a  result  of 
meningitis  in  the  various  stages  of  the  disease  ( Jacobi)y  the  occurrence  of  which  is  explained 
by  the  conduction  of  the  proliferation  process  along  the  sheaths  of  the  nerves.  Pathological 
investigations  support  such  a  view.  (Schirmer.) 

4.  Suppurative  panophthalmitis  is  sometimes  a  metastatic  process,  since  it  arises 
from  thrombosis  of  individual  vessels  of  the  inner  part  of  the  eye.  ( Virchow.)  It  is 
then  almost  always  seen  in  company  with  collections  of  pus,  of  a  similar  origin  in 
other  parts  of  the  body.  The  great  number  of  cases  of  suppurative  ophthalmia 
which  arise  in  the  course  of  pyaemia  and  puerperal  processes,  from  anomalous  variola, 
scarlet  fever  and  typhus,  and  from  glanders  ( Graefe ),  belong  to  this  category. 
They  are  accordingly  developed  when  deleterious  and  especially  purulent  and  infec¬ 
tious  material  are  allowed  passage  to  the  blood. 


Some  epidemics  of  these  acute  exanthemeta  are  peculiarly  marked  by  the  frequency  of  such 
suppurative  inflammations  and  other  purulent  depositions  of  the  eye.  Now-and-then  an  ophthal¬ 
mia,  appearing  in  consequence  of  epidemic  cerebro-spinal  meningitis,  has  the  character  of  a 
metastatic  process.  Some,  on  the  basis  of  epidemics  observed  singly,  hold  this  to  be  the  rule,  and 
support  their  views  by  the  fact  that  here,  as  in  pyaemia,  purulent  serous  exudations  in  the  joints, 
pneumonia,  pleuritis,  &c.,  are  frequent  complications.  ( Jacobi .) 


5.  Finally,  suppurative  choroiditis  occurs  as  a  result  of  purulent  deliquescence 
of  intraocular  tumors,  as  well  as  a  termination  of  tuberculous  localization. 


The  Course,  until  the  disease  has  reached  its  bight,  i^m^st  always  very  acute. 
Only  very  exceptionally  does  the  disease  require  some  jd&ks  to  reach  its  highest 
point,  and  thence  terminate  in  a  subacute  or  chronic/iQJmer.  The  principal  differ¬ 
ences  which  are  seen  in  the  course  of  a  suppuratiye(Cxbroiditis  affect  the  character  of 
the  process,  and  depend  for  the  most  part  on  the^ause. 

1.  Thus,  a  suppurative  choroidal  inflamn^aEM,  induced  by  traumatic  or  chemical 
injuries,  is  as  a  rule  characterized  by  0r  even  hypersthenic  character. 

Still,  there  are  degrees  of  difference  he^jalso,  and  it  may  even  occur,  that  a  trau¬ 
matic  suppurative  choroiditis  runs  it^mrse  with  relatively  obscure  symptoms. 

In  cataract  operations  we  are  oUe^mtfied,  deceived  as  to  the  condition  of  the  eye.  The  lids 
merely  become  oedematous,  are  nmNJuch  reddened,  the  conjunctiva  secretes  muco-pus,  the  pain 
is  slight,  or  only  occasioualljvtroql^esome,  the  subjective  chromopsia  not  marked,  and  there  is  no 
fever;  but  when  the  eye  is  op^n^l,  all  the  signs  of  an  already  far-advanced  suppurative  choroidal 
inflammation  are  found^ 

If  a  foreign  be  e  in  the  eye,  attacks  of  the  severest  inflammation,  often  witli 
agonizing  pauC  are  interchanged  with  considerable  remissions  or  even  entire  cessa¬ 
tions.  The^H^ase  is  less  often  chronic  in  its  course;  its  character  varies  for 
months  b^Ween  a  subacute  irido-choroiditis  with  prominent  organizable  shrinking 
produc^Qhmd  occasional  exacerbations  with  abundant  secretion  of  pus,  until  the 
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eye  becomes  quiet,  at  least  for  a  time,  in  consequence  of  suppurative  perforation  and 
the  removal  of  the  foreign  body,  or  in  consequence  of  an  enveloping  of  the  latter  by 
large  neoplastic  membranes. 

2.  Suppurative  choroiditis,  which  is  developed  after  ulcerative  perforation  of  the 
cornea,  seldom  has  a  sthenic  character.  The  symptoms  of  irritation  are  generally 
much  milder,  and  the  subjective  symptoms  especially  less  severe.  The  course  is 
generally  subacute. 

3.  The  metastatic  form  is  often  developed  under  similar  violent  symptoms  with 
the  traumatic.  But  often  the  accompanying  symptoms  are  in  no  proportion  to  the 
results  of  the  process.  Frequently  the  swelling  and  redness  of  the  outer  envelops 
of  the  globe  may  be  called  insignificant,  and  the  quite  sudden  loss  of  sight  calls  the 
attention  of  the  surgeon,  and  causes  him  to  look  at  the  condition  of  the  inner  parts 
of  the  eye,  which  are  then  generally  very  much  changed.  The  globe  is  often 
destroyed  in  the  course  of  a  few  days. 

This  form  of  suppurative  choroiditis,  exactly  like  that  dependent  on  cerebro-spinal 
meningitis,  is  frequently  binocular,  either  both  eyes  being  attacked  at  once,  or  the 
inflammation  advances  from  one  eye  to  the  other  in  the  course  of  a  few  days.  The 
remaining  varieties  of  suppurative  choroiditis  generally  remain  confined  to  one  eye. 

Results. — Recovery,  in  the  strict  sense  of  the  word,  is  very  rarely  possible, 

I  and  then  only  when  the  opportunity  for  the  resolution  of  the  disturbances  is  afforded 
at  the  very  beginning  of  the  process,  before  great  morbid  changes  have  occurred. 
In  general,  we  must  consider  ourselves  satisfied,  when  we  succeed  in  smothering  the 
process  in  its  incipiency,  and  if  we  preserve  the  form  of  the  globe,  or  if  it  be  only 
slightly  diminished  in  size.  In  the  greatest  number  of  cases,  the  globe  shrivels  to  a 
small  misshapen  nodule,  from  simple  atrophy,  by  corresponding  lessening  in  size  of 
the  tunics  of  the  eye,  or  in  consequence  of  true  phthisis,  i.  e.,  suppurative  deliques- 
I  cence  and  partial  evacuation  of  the  contents  of  the  globe. 


isibly,  under  very  unfavorable  conditions,  pus  may  be  taken  up  by  the  blood,  and  the  most 
|  dangerous  results  occur.  In  isolated  cases  a  continuation  of  the  suppurative  process  to  the  brain 
as  been  observed,  and  generally  with  a  fatal  result.  ( Graefe .) 

The  prognosis  is  the  most  grave  in  the  metastatic,  and  espetfffiW  in  the  tubercu- 
)as,form.  The  patient  generally  dies  of  the  constitutional  before  the  process 

I  lithe  eye  has  reached  its  termination.  If,  however,  the^Tytfent  gets  off  with  his 
I  He,  the  globe  is  generally  atrophied.  In  exceptional  instances,  when  there  is  a  very 
I ^ht  amount  of  pus  formed  in  the  globe,  it  becoml^to  a  certain  extent  capable  of 
'gain  performing  its  functions.  O 

In  the  variety  of  suppurative  choroiditis  in  epidemic  cerebro-spinal  menin- 
Icrtis,  atrophy  is  the  ordinary  result,  and  is  o&Aevident  at  an  early  period  by  a  very 
Parked  softness  of  the  globe.  Still,  supjl^mve  perforation,  and,  as  a  further  conse- 
I  i^'ce,  phthisis  of  the  globe,  lias>-b@L  observed.  ( Linclstrom .)  The  phthisical 
I  destruction  of  the  globe  is  not  alw^K&^carried  on  in  tiie  same  way.  Generally  the 
T-ornea  is  completely  infiltrated^&joughout,  is  changed  to  a  mass  of  pus,  and  deli- 
Pe$ces.  Then  the  contents  o^jhe  globe  are  to  a  great  extent  evacuated,  and  the 
lains  of  intraocular  sttAjffih’e  consumed  and  thrown  out  by  continued  suppura- 
L  This  often  first  ct^^s  when  the  sclerotica  has  become  in  part  or  wholly  much 
tended  by  the  ino^kased  intraocular  pressure.  Its  tension  is  then  sometimes  so 
at>  that  the  Jb^N(sJ$ng  of  the  cornea  takes  place  with  an  audible  snap,  and  the 
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contents  of  the  globe  are  spirted  out  to  some  distance.  In  consequence  of  the 
abnormal  pressure,  the  circulation  and  nutrition  are  considerably  affected.  The  cor¬ 
nea,  with  or  without  a  part  of  the  sclerotica,  undergoes  necrosis,  and  thus  an  exit 
is  secured  for  the  already  necrosed  contents  of  the  eye-ball.  Cases  have  also  been 
observed,  where  the  intraocular  pus  breaks  away  through  an  enlarged  vessel  of  the 
sclerotica,  or  where  the  sclerotica  to  a  greater  or  less  extent  actually  sepa  ated,  and 
thus  an  evacuation  of  the  chambers  of  the  eye  was  rendered  possible. 

After  the  perforation,  the  suppuration  still  continues  for  a  time.  Still,  the  inflam¬ 
matory  symptoms  are  quickly  and  permanently  removed.  The  pain,  which  was 
before  often  unbearable,  is,  as  it  were,  cut  off.  But  cases  always  occur  in  which, 
during  the  existence  of  the  intraocular  suppuration,  a  considerable  swelling  and 
redness  of  the  conjunctiva  and  lids,  continues,  and  where,  besides,  there  is  great 
sensitiveness  evident,  and  at  times  even  severe  pain  appears.  This  sometimes 
happens  in  spite  of  free  exit  of  the  pus.  If  the  opening  becomes  closed,  or  if  its 
edges  adhere,  the  inflammatory  symptoms  increase  all  the  more  certainly  to  a  fresh 
outbreak.  Sometimes  the  entire  process  is  repeated,  especially  when  a  foreign  body 
remains  in  the  eye.  Occasionally  the  perforation  brings  with  it  only  temporary 
relief  or  none  at  all.  The  swelling  and  redness  in  the  vicinity  of  the  eye  remaia 
very  great,  the  pain  continues  undiminished,  or  even  becomes  severe,  rages  day  and 
night  with  slight  intermissions,  radiating  over  the  whole  head,  depriving  the  patient 
of  sleep,  and  pulling  him  down  the  more,  because  the  terrible  affection,  under 
such  circumstances,  may  be  protracted  for  weeks,  and  even  months,  and  is  often 
accompanied  by  fever.  To  all  this  there  should  still  be  added  the  fact,  that  in  the 
existence  of  severe  ciliary  neurosis,  and  especially  when  there  is  a  foreign  body  in 
the  eye,  the  other  globe,  by  no  means  unfrequently,  participates  in  the  morbid  1 
process,  and  is  destroyed  by  irido-choroiditis.  At  last  the  globe  shrinks  more  i 
more  together,  the  inflammatory  irritation  recedes,  the  suppuration  ceaces,  and  the 
perforation  closes.  The  atrophied  or  phthisical  stump  becomes  a  little  nodule, 
varying  in  size  from  a  pea  to  a  hazel-nut,  with  a  smooth  or  wrinkled  surface,  and 
generally  appears  deeply  sunken  in  the  orbit.  The  lids^a^e  retracted,  immovable, 
and  closed.  In  young  persons  the  orbit  also  becoi  aller  in  time,  even  to  | 

such  a  degree  that  the  features  appear  markedly  defwj^fid. 


In  the  examin 
generally 
its  elements, 
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of  phthisical  stumps  (Fig.  46), 
find  Jrt^ecl erotica  very  much  thickened,  since  j 
5,  ^nCh^rocess  of  shrinking,  slide  over  each  other,  1 
as  it  were./  Ttae^mterior  opening  of  the  sclera  is  closed  with  I 
a  small  pla&va,  of  neoplastic  tissue,  which  is  only  distinguished  j 
from  the  Vernal  corneal  substance  by  its  opacity  and  pigment,  1 
thej!0£r  being  from  the  iris.  It  is  very  often  superficially* 
cjAeKd  over  by  a  stratum  of  loose  connective  tissue,  seem*  I 
<;o2|ly  a  process  of  the  conjunctiva.  In  the  cavity,  b ,  of  the  j 
*V^hrunken  globe  we  find  friable  remains  of  pigmented  uvea,  j 
mingled  with  newly-formed  tendinous  striae  and  membranes, j 
with  clumps  of  amorphous  nuclear  masses,  interspersed  wi 
fat  and  calcareous  bodies.  True  osseous  bodies,  cy  are  alsoocca- 1 
/TleVof  connective-tissue  fibers  generally  passes  out  from  the  atrophied  optici 
the  pigment-mass  which  fills  up  the  globe,  and  represents  the  remains  o  I 
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Stints  from  diffuse  suppurative  inflammations  generally  act  quite  differently  I 
fron^Q^ose  which  result  from  chronic  irido-choroiditis,  with  membranous  ah  1 
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osseous  formations.  Still,  in  these  latter  also,  as  well  as  in  the  former,  severe  inflam¬ 
mations  occur,  which  leads  to  new  outbreaks,  and  may  endanger  the  other  ey  e  from 
sympathetic  inflammation.  This  is  chiefly  to  be  feared  when  the  stump  conceals  a 
foreign  body.  Then  the  shrunken  eye-ball  may  remain  irritable  for  a  lifetime. 

Treatment. — The  chief  therapeutic  indications  are:  to  limit  and  suppress  the 
rapidly -advancing  process  of  proliferation,  and  with  this  to  remove  every  thing 
which  may  excite  and  maintain  the  suppuration;  furthermore,  to  subdue  the  inflam¬ 
mation  by  direct  means,  and,  as  far  as  possible,  to  favor  the  resolution  of  the  morbid 
processes  already  existing. 

1.  The  indications  springing  from  the  cause  often  demand,  as  prophylactic  treat¬ 
ment,  the  extraction  of  a  swollen  cataractous  lens,  or  an  iridectomy  to  render  it 
harmless,  paracentesis  of  the  cornea  on  account  of  a  large  hypopyon  or  a  corneal 
abscess,  the  opening  of  an  orbital  abscess.  &c.  The  removal  of  any  foreign  body  in 
the  quickest  and  most  careful  manner  is  of  the  greatest  importance,  and  never  to  be 
neglected.  The  method  of  proceeding  in  this  latter  case  varies,  of  course,  according 
to  the  situation  of  the  foreign  body.  If  it  is  in  the  aqueous  chamber,  or  protrudes 
into  it  so  that  it  may  be  seized,  it  should  be  extracted  by  a  linear  incision  united 
with  an  iridectomy ;  but  if  it  adheres  to  the  lens  or  capsule,  the  extraction  of  the 
lens  by  a  flap-section  is  to  he  recommended,  cutting  out  at  the  same  time  a  piece  of 
iris.  This  latter  appears  especially  necessary,  when  the  cataractous  process  is  not 
yet  far  advanced,  and  when  it  can  not  be  awaited  on  account  of  the  threatened 
loosening  of  the  fragment.  If  the  foreign  body  have  entered  the  ciliary  body,  and 
it  remains  fixed  there  (which  may  be  readily  ascertained  by  a  probe,  apart  from 
the  situation  of  the  wound,  or  from  the  sensitiveness  of  the  affected  part),  we 
should  cut  directly  down  upon  it,  and  enlarge  the  incision  to  the  proper  direction 
and  length  for  the  purpose  of  its  extraction. 

If  the  foreign  body  be  in  the  posterior  part  of  the  eye,  it  is  first  necessary  to 
find  its  situation  as  exactly  as  possible.  In  the  beginning,  it  may  be  often  recognized 
with  the  ophthalmoscope,  or  from  a  dense,  circumscribed  opacity  of  the  vitreous. 
Later,  this  often  becomes  extended,  diffuse,  and  envelops  it  completely.  Probing 
the  entrance  is  then  very  dangerous,  because  the  fragment,  which  ^ediajs  lies  imme¬ 
diately  beneath  it,  may  be  easily  loosened  and  pushed  deeper  ipjfl&Nflie  eye.  Occa¬ 
sionally  probing  the  sclera  with  a  button-headed  probe  is  an  (uGkance,  the  situation 
of  the  foreign  body,  in  case  it  lies  near  the  outer  wall  globe,  being  readily 

indicated  by  a  marked  sensitiveness  of  the  affected  portimNof  sclera.  Occasionally 
this  is  found  just  opposite  the  point  of  entrance — an  indication  that  the  fragment 
has  passed  through  the  vitreous  humor  to  the  opposite  side  of  the  ball.  In  the 
majority  of  cases,  however,  the  foreign  body  ©a  at  the  bottom  of  the  vitreous 
humor,  a  little  in  front  of  the  equator  (Ber\ 

If,  in  one  way  or  the  other,  the  positicuQf  the  foreign  body  be  made  out  with 
certainty,  an  incision  should  be  mad^APtne  sclerotica  in  its  immediate  vicinity, 
i  niosf  properly  in  a  line  parallel  adtQjuie  corneal  border,  avoiding  the  horizontal 
meridian  of  the  eye  on  account  oAtljl  course  of  the  long  ciliary  vessels.  A  portion 
°f  the  vitreous  is  then  either  <oiCi4self  evacuated,  or  by  a  slight  pressure,  made  by 
^eans  of  a  DavieTs  spoon^^Phe  foreign  body  often  follows,  or  lies  close  to  the 
I  vision,  so  that  it  can  b^efeed.  If  not,  there  is  nothing  to  be  done  but  to  search 
f°r  it  with  the  force j^Sy^s  a  rule  we  appear  to  do  better  when  we  make  for  our- 
8ftWo'S  an  entrance  t^Vhe  space  occupied  by  the  vitreous  by  the  linear  extraction  of  the 
{Gfraefe,  Bs>(^)j  It  can  not  be  denied  that,  after  such  a  procedure,  especially 
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where  there  are  great  difficulties  in  the  way  of  its  extraction,  and  if  very  much 
vitreous  escape,  or  free  hemorrhage  occurs,  the  eye-ball  is  often  destroyed  by  sup¬ 
puration.  But  there  are  always  cases  where  some  of  the  functions  of  the  eye,  at 
least  its  form,  are  preserved,  and  in  the  worst  event,  the  suppuration  proceeds  more 
quickly,  and  with  much  milder  symptoms;  it  does  not  so  readily  endanger  the  other 
globe,  which  is  far  less  sensitive,  and  is  less  inclined  to  new  inflammations,  than  when 
the  fragment  remains  in  the  eye.  In  case  the  foreign  body,  in  spite  of  every  effort, 
can  not  be  found  and  seized,  a  regard  for  the  coming  permanent  trouble  to  the 
patient,  and  the  danger  to  the  other  eye,  will  force  us  to  consider  the  expediency  of 
following  up  the  fruitless  attempts  at  extraction  by  the  enucleation  of  the  eye-ball. 
This  operation  should  be  taken  into  consideration  in  advance,  and  the  patient’s  atten¬ 
tion  called  to  the  possible  eventual  necessity  for  it. 

The  most  improper  course  is  to  delay  the  removal  of  the  foreign  bodyT,  or  to 
cherish  the  hope  of  its  being  thrown  off  by  suppuration  ( Tetztr ),  or  of  any  perma¬ 
nent  encapsulation ;  because  with  the  progress  of  the  inflammation,  especially  with 
the  new  formation  of  dense  coatings  and  their  adhesion,  which  always  occurs, 
the  conditions  f<>r  an  extraction  of  the  body  become  always  more  unfavorable, 
and  finally  it  can  not  be  done  at  all.  But,  furthermore,  the  suffering  of  the  patient, 
and  the  danger  to  the  other  eye,  may  finally  render  the  enucleation  imperatively 
necessary. 

2.  The  direct  treatment  is  essentially  antiphlogistic.  The  kind  varies  according 
to  the  character  of  the  process.  With  slight  hypersemia,  and  inconsiderable  oedema 
of  the  parts  about  the  eye,  when  there  is  little  or  no  heat,  it  will  be  sufficient,  after 
carrying  out  the  indications  from  the  cause,  to  cover  the  affected  eye  with  a  dry 
cloth  or  a  protective  bandage.  When  there  is  more  hypersemia  and  swelling  of  the 
parts,  and  marked  increase  of  temperature,  cold  applications  should  be  made  at  inter¬ 
vals.  These  may  be  assisted,  if  necessary,  by  the  local  extraction  of  blood.  When, 
however,  the  nervous  irritation  predominates,  or  the  ciliary  neurosis  is  out  of  pro¬ 
portion  to  the  other  inflammatory  symptoms,  warm  applications  are  better  borne. 
Where  these  are  not  sufficient,  the  use  of  narcotics  is  to ^b^advised.  In  case  the 
inflammation  has  a  true  sthenic  character,  the  continuom^fod*energetic  use  of  iced 
applications,  the  repeated  application  of  leeches,  admip^&ation  of  cooling  remedies, 
absolute  antiphlogistic  regimen,  and  occasionally  n^jCfoics,  are  necessary. 

3.  These  means  only  suffice  so  long  as  the  i&Jaocular  pressure  is  not  decidedly 
increased,  and  no  great  secretion  of  pus  or  jfriAJiant  hemorrhage  has  occurred  in 
the  eye.  When  the  hardness  of  the  globe  ou/ently  increase3,  or  a  large  hypopyon 
is  seen  in  the  anterior  chamber,  we  sfyeSd  have  recourse  to  a  paracentesis  of  the 
cornea  without  delay,  and  this  opmmuTm  should  be  repeated  several  times  it  i 
necessary,  if  we  wish  to  prevent  tW%ntire  destruction  of  the  globe,  and  to  free  the  | 
patient  from  the  pain,  which  is  $^mAigonizing.  If  we  have  reason  to  suspect  only 
an  inextcnsive  collection  of  jN^or  hemorrhage  in  the  posterior  part  of  the  eye,  if 
perhaps  the  sclerotica  i/"hta&dy  somewhat  distended,  no  time  is  to  be  lost,  but 
immediately  a  ineridwnaMncision,  some  lines  in  length,  should  be  made  in  the 
sclerotica,  and  thus  a  ^Sy  provided  for  the  exit  of  the  pus. 

4.  If  there  b&Aa)hindrance  to  the  exit  of  the  pus,  either  a  pressure  bandage  w 
applied  and  ^qSgiatiphlogistic  regimen  maintained,  or  a  more  strictly  antiphlogistic 
course  of  tre^QJabnt  will  be  necessary,  according  to  the  severity  of  the  inflammation. 

In  cases  i«^vhi cli  the  suppuration  is  already  far  advanced,  so  that  phthisis  of  the 
globe  sltQtaff  unavoidable,  warm,  moist  applications  are  especially  to  be  advised, 
whaler  may  be  the  character  of  the  process.  They  are  pleasanter  to  the  patient 
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than  cold  applications,  they  favor  suppuration,  and  thus  diminish  the  duration  of 
the  process. 

5.  If  the  suppuration  be  long  continued,  and  threaten  to  impair  the  strength  of 
the  patient,  or  to  found  a  permanent  and  troublesome  affection,  it  will  be  perhaps 

|  justifiable  to  proceed  to  enucleation  of  the  globe.  Suspicion  of  the  presence  of  a 
foreign  body  increases  the  indication.  Still,  it  is  always  well  to  await  the  diminution 
I  of  the  severe  inflammatory  symptoms,  because  the  operation,  if  undertaken  during 
Light  of  the  process,  readily  excites  excessive  reaction,  and  in  some  cases  has 
I  led  to  the  death  of  the  patient,  by  a  continuation  of  the  inflammation  upon  the  retro- 
ocular  cellular  tissue  and  concentric  meningitis.  ( Graefe .) 

6.  If  the  severity  of  the  inflammation  has  very  much  diminished,  and  pus  within 
I  the  globe  is  already  being  absorbed,  or  if  the  suppuration  has  already  become 

scanty,  a  simple  pressure-bandage  is  always  sufficient.  This  should  be  worn  until 
either  recovery  has  occurred,  or  the  globe  is  contracted  in  a  state  of  atrophy  or 
phthisis.  It  keeps  the  eye  from  injury,  limits  to  some  extent  the  proliferation  of 
tissue,  favors  resorption,  lessens  the  suppurating  surface,  and  favors  adhesions  of  the 
inflamed  parts  lying  opposite  each  other.  Astringents  should  only  be  used  when 
I  there  is  abo  a  considerable  relaxation  and  morbid  secretion  of  the  conjunctiva. 

7.  If  the  stump  of  the  eye  be  very  sensitive,  if  it  really  never  gets  perfectly  quiet, 
I  if,  without  external  cause,  attacks  of  severe  ciliary  neurosis  or  real  inflammations 
1  occur,  or  if  the  other  eye  threatens  to  be  involved,  the  enucleation  of  the  stump  is 
|  to  he  urgently  advised. 

If  iu  such  a  stump  a  suppurative  process,  with  active  vascular  and  nervous 
I  irritation,  be  suddenly  excited,  which  resists  the  ordinary  antiphlogistic  remedies,  it 
I  will  be  best  to  partially  evacuate  the  contents  of  the  globe  by  an  incision  into  it. 

:  of  the  patient  is  thus  often  alleviated,  and  the  inflammation,  under  the 
I  use  of  warm  applications,  rapidly  recedes.  If  we  have  reason  to  fear  repetitions  of 
I  the  attacks,  we  may  at  any  time  remove  the  stump  by  enucleation,  without  incurring 
he  clanger  of  excessive  reaction. 

Authorities. — Graefe  und  Schweigger ,  A.  f.  0.  YI.  1.  S.  134,  et  seq.  VI.  et  seq. — 

A.  f.  0.  1.  S.  406,  et  seq.  III.  2.  S.  337  et  seq.  IX.  2.  S.  79,  kl.  Mntbl. S.  456.  1865. 
IS.384 .—Heymann,  A.  f.  0.  VII.  1.  S.  127. — Ed.  Jaeger ,  Oesterr.  Zeitschft^^w^ct  Heilkd.  1857. 
Ik  %.—SchZn,  Beitrage  zur  prakt.  Augenheilkunde.  Hamburg.  I86LJCS2,  107. — Zander  und 
I Gmler,  Die  Verletzungen  des  Auges.  Leipzig  und  Heidelberg.  1864<^^02,  211,  213  — Boisson - 
|*wtiiind  Cunier,  nach  Zander,  1.  c.  S  18. — Rothmund ,  JabresberiojT^f861-2.  Munchen.  S.  19.— 
»•,  kl.  Mntbl.  1865.  S.  275,  277. — Kreitmair ,  ibid.  S.  384^A<^pi  Intelligenzblatt  f  Baiern. 
■  1865.  No.  21,  22. — Knapp,  kl.  Monatbl.  1865.  S.  378,  Canstat^e  J^ftfresbericht.  1864.  III.  S.  144. — 
IJwK,  A.  f.  0.  XI.  3  S.  156,  162,  165. — Lindstrom ,  accordtfi^to  Jacobi  1.  c. —  Virchow's  Archiv. 
|1S.  181.— Nagel,  A.  f.  0.  YI.  1.  S.  220. — Arlt,  Zeit^ruT der  Wien.  Aerzte.  1859.  S.  149.— 
I  Pritchett,  kl.  Mntbl.  1863.  S.  440.  442 .—Tetzer,  Wioai&ied.  Jahrb.  1866.  4.  S.  9.  11  .—Graefe, 
1 A 1  0.  XIY.  2.  S.  120;  3.  S.  146.— Knapp,  A.  £Mmi.  1.  S.  127, 173.— Jacobi,  ibid.  XIV. 
I1,  1^8, 142. —  Wecker,  kl.  Monatbl.  1867.  &^$*Biermann,  ibid.  1869.  S.  146.— Berlin,  A. 

1 1 0.  XIII.  2.  S.  275,  298;  XIV.  2.  S.  2?J^2^J^19,  324;  Arch.  f.  Aug.  u.  Ohrenheilkunde  1. 

jysT  389. —  Wilson,  Prag.  Vierteljahrschrift,  97.  Bd. 
t$68.  5,  6.  S.  30,  31.—  Rudnew,  Burzew ,  Virch.  Arch. 
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SEVENTH  SECTION. 

INFLAMMATION  OF  THE  SOLERA,  SOLERITIS,  SCLEROTITIS. 

Anatomy. — The  sclerotica  or  sclera,  the  white  or  hard  membrane  of  the  eye, 
forms  a  tough  and  firm,  very  slightly-expansive  capsule,  which  every  where  closely 
envelops  the  choroid  and  the  ciliary  body,  and  is  organically  conneced  with  them. 
It  consists  of  connective  tissue,  whose  elements  unite  into  broad  hands,  which  run 
through  the  whole  thickness  of  the  membrane,  alternating  quite  regu’arly  from  a 
longitudinal  to  a  horizontal  direction,  and  thus  on  a  perpendicular  section  give  the 
appearance  of  a  lamellar  formation,  the  individual  layers  of  which,  however,  are 
very  intimately  connected. 

In  general  terms,  we  may  say  that  in  the  external  layers  the  striae  are  meridional, 
while  in  the  inner  layers  they  are  equatorial.  Woven  in  with  these  is  a  fine  and 
close  net-work  of  elastic  elements,  which,  as  we  go  inward,  becomes  closer,  and 
unites  the  sclera  with  the  choroid.  ( Eenle .)  From  it,  numerous  elastic  filaments 
enter  the  choroid.  Granular  pigment  is  scattered  through  the  tissue  in  clumps, 
which  resemble  in  shape  the  stroma-cells  op  the  uvea. 

In  some  rare  cases  the  pigment  is  heaped  up  in  the  innermost  and  outermost  layers  of  the 
scleral  tissue,  so  that  the  white  of  the  eye  has  in  spots  a  dark,  bluish-gray  or  slate-like  color 
( Talko). 

At  the  anterior  edge,  the  connective-tissue  filaments  of  the  sclera  pass  imme¬ 
diately  into  those  of  the  cornea,  and  are  transformed  into  corneal  elements.  There 
they  have  an  almost  equatorial  course,  and  form,  as  it  wei^firm  frame  around  the 
border  of  the  cornea.  From  the  elastic  net-work  irame,  some  filaments, 

accompanied  by  vessels  and  nerves,  pass  into  the  coip^af  In  front  of  the  ring,  but 
still  in  the  scleral  tissue,  and  quite  near  its  inney^j^ace,  the  bundles  of  connective 
tissue  separate,  to  take  up  the  venous  ciliary  plefcjgtf  which  has  been  desciibed  as  the 
canal  of  Schlemm  (Fig.  2,  h ),  and  is  a  tbretfQatch  of  fine  veins,  coursing  around 
the  periphery  of  the  cornea.  On  the  one  it  is  connected  with  the  veins  of  the 
ciliary  muscle,  on  the  other  with  the  v^l^Jlar  net-work  of  the  sclera.  (Leber)  It  is 
bounded  by  many  layers  of  a  fineb-^mmented  elastic  membrane,  similar  to  that 
lining  the  blood-vessels.  (HenlefrSC) 

The  sclera  is  thickest  po^ttfEKhiy,  just  at  the  optic-nerve  entrance,  for  here  the 
outer  sheath  of  the  opti<vS^*ve  becomes  directly  attached  to  the  scleral  tissue. 
Within  this  portion  o^fedhJ’a,  surrounding  the  papilla,  lies  the  posterior  vascular 
zone.  (Ed.  Jaeger.)  PimI  formed  from  two  or  more  small  vessels,  which  enter  the  , 
sclera  near  the  artg^Jormed  by  the  sheath  of  the  nerve  and  the  sclera,  and,  in  its 
course  around  t^jpapilla,  gives  branches  to  this  as  well  as  to  the  choroid,  thus 
forming  a  djte&psom  muni  cation  between  the  ciliary  and  retinal  vascular  systems. 
(Leber.)  disbranches  are  not  regularly  given  off ;  hence  the  zone  is  often  im* 
perfect*^*  not  formed  at  all. 

iJ^jJel  the  above,  the  sclera  is  perforated  by  a  number  of  canals,  giving  passage 
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to  the  vessels  and  nerves  of  the  uvea,  which,  like  Schlemm’s  canal,  are  surrounded 
by  a  thick  net- work  of  elastic  filaments  (Rente).  At  the  anterior  and  posterior 
zones  these  vessels  are  particularly  numerous,  but  are  very  small ;  they  usually  run 
perpendicular  to  the  surface.  Near  the  equator  they  are  more  scanty,  but  larger, 
and  pass  obliquely  through  the  membrane. 

The  sclerotic  contains  many  nerves,  which,  arranged  in  bundles,  and  anastomos¬ 
ing  constantly  with  one  another,  form  a  large-meshed  network.  Most  of  these 
nerves,  after  having  run  for  a  certain  distance  in  the  sclera,  perforate  it,  in  order  to 
reach  the  inner  tissues.  A  number  of  them  however  end  in  the  scleral  tissue  itself, 
after  they  have  lost  their  medullary  sheath  and  have  ended  in  the  finest  fibres  (Ret- 
freich).  Delicate  vessels  give  off  branches  also  in  the  sclerotic,  which  arise  from 
the  ciliary  vessels. 

The  outer  surface  of  the  sclera  becomes  a  stratum  of  loose  connective  tissue, 
which  is  more  scanty,  loose,  and  ragged,  at  the  middle  and  posterior  part,  and  is 
there  connected  with  the  ocular  capsule.  But  anteriorly  it  has  shorter,  thicker 
filaments,  and  is  immediately  transformed  into  subconjunctival  tissue.  This  may  be 
called  the  episcleral  layer.  It  contains  a  fine,  close,  vascular  net-work,  composed 
mostly  of  ciliary  vessels.  At  the  circumference  of  the  cornea,  the  episcleral  tissue 
is  greatly  developed,  and  very  vascular,  so  much  so,  in  fact,  that  in  great  hyperaemia 
it  is  protruded  like  a  pad,  and  is  then  described  as  a  vascular  ring. 

Normally,  and  especially  in  young  persons,  the  only  vessels  visible  are  the  anterior  ciliary 
arteries,  which  proceed  in  pairs  from  the  branches  in  the  four  recti  muscles,  pass  forward  very 
tortuously  along  these  muscles,  divide  up  once  or  twice,  then  into  twelve  to  fifteen  branches,  and 
enter  the  sclera  from  a  half  to  three  millimetres  from  the  margin  of  the  cornea.  Being 
covered  by  the  conjunctiva,  they  appear  dark-colored.  The  very  delicate  net-work  of  their  anasto¬ 
mosing  branches  is  only  seen  after  irritation  of  the  eye.  If  such  a  cause  of  vascular  injection 
occurs,  the  otherwise  invisible  subconjunctival  or  episcleral  veins  also  appear.  They  form  a  deli¬ 
cate  blue  or  violet  coloration  around  the  cornea,  in  which  larger  branches  may  be  distinctly 
traced,  sometimes  surrounding  the  cornea  in  arcs,  at  others  branched  ;  again,  apparently  proceed¬ 
ing  from  the  sclera,  they  unite  to  large  trunks,  which  pass  directly  backward disappear  in 
the  palpebral  fold.  On  account  of  the  firmness  of  the  tissue  in  which  they  liejdmgeVessels  (veins 

jiffjguished  from  the 


of  the  scl  ws  itself  chiefly  by  dimi- 


8tates  of  the  circulation  that  lead  to  glaucoma,  w^n  the  exciting  causes  for  it  arise. 


is^nnected  with  the  calcareous  forma- 
m  posterior  part  of  the  sclera  of  old 
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does  it  become  clouded  by  a  molecular  precipitate,  and  a  more  or  less  extensive 
separation  of  granular  fat ;  then  also  a  sort  of  relaxation,  a  kind  of  swelling  from 
serous  fluid,  with  a  consequent  diminution  of  normal  resistance,  and  some  increase 
of  the  blood-contents,  is  remarked.  During  life  the  existence  of  scleritis  is  often 
overlooked,  or  is  first  recognized  by  its  results,  such  as  staphyloma  or  atrophy. 

Still,  however,  cases  also  occur  where,  with  a  rapid  process  of  development,  the 
peculiar  tissue  of  the  sclera,  after  a  precedent  relaxation,  and  molecular  fatty  cloudi¬ 
ness,  is  in  places  almost  destroyed,  and  is  then  changed  to  an  easily-torn,  friable,  pur¬ 
ulent  mass,  which  has  either  the  character  of  pus  or  of  decomposing  tubercle.  This 
substance  consists  entirely  of  cells,  dividing  and  becoming  fatty,  fatty  detritus  and 
true  pus-cells,  but  scarcely  a  trace  is  left  of  the  true  scleral  elements. 

It  is  uncertain  if  scleritis  ever  occurs  independently ;  hitherto  it  has  only  been 
observed  accompanying  and  dependent  on  inflammation  of  the  neighboring  vascular 
parts.  But  in  connection  with  these  processes  it  is  a  common  occurrence. 

In  fact,  every  moderately  severe  keratitis  and  conjunctivitis  appears  to  be  accom¬ 
panied  by  scleritis.  It  is  especially  rare  for  a  blennorrhoea  or  diphtheritis  to  run  its 
course  without  a  perceptible  development  of  cells  occurring  in  the  anterior  parts  of 
the  sclera. 

In  the  same  way  herpes  of  the  conjunctiva  is,  doubtless,  not  rarely  accompanied 
by  proliferation  of  scleral  connective- tissue  corpuscles.  Occasionally,  under  such 
circumstances,  the  scleral  proliferation  increases  even  to  the  development  of  true 
herpetic  nodules.  These  are  seated  in  the  episcleral  tissue,  but  sink  more  or  less 
deeply  into  the  superficial  strata  of  the  sclerotic,  and  are  capable  of  various  termina¬ 
tions  ;  for  in  some  cases  they  simply  recede,  in  others  they  degenerate,  become  tendi¬ 
nous,  cartilaginous,  or  calcareous.  Sometimes  they  suppurate  and  form  small  con¬ 
junctival  abscesses,  which  spread  rapidly.  Finally,  in  other  cases  deep  ulceration 
occurs,  which  may  lead  to  partial  scleral  staphyloma,  or  to  prolapse  of  the  uvea. 


It  appears  that  it  is  this  process  which  has  been  by  many  described  as  episcleritis 
Mannhardt).  Another,  much  more  rare  form  of  disease  appears,  hoVNar,  to  have  more  right  to 
this  name,  which  by  its  chronic  course,  by  extreme  obstinacv2^^well  as  by  a  tendency  to 
relapse,  is  very  troublesome,  and  is  distinguished  by  a  more  yellowish,  gelatinous  pro¬ 

duct.  The  latter  is  developed  under  the  appearances  of^Kglit  ciliary  irritation  with  great 
injection  of  the  episcleral  tissue,  and  cedematous  swellh^jr  the  conjunctiva.  It  is  collected 
in  larger  quantities  in  one  or  more  points  and  here  wStoes  up  the  conjunctiva  of  the  globe 
( Heymann ).  ,ov 

In  the  same  way  the  sclera  is  sympatjmically  affected  by  inflammatory  processes 
in  the  choroid  and  ciliary  body,  and  paidJal  chroroiditis  is  usually  accompanied  by 
partial  scleritis,  total  choroiditis  bmhflammation  of  the  entire  sclera.  Then  the 
inflammatory  change  of  tissue  jaj®ii)imes  appears  more  in  the  uvea,  sometimes  in 
the  sclera.  The  name  of  “  stsS^clioroiditis  ”  has  been  appropriately  used  for  the 
latter  cases.  ^  O 

When  scleritis  does  ln^iead  to  suppuration,  it  frequently  leaves  behind  no  trace 
of  its  existence  ;  son^Syies  it  causes  some  hypertrophy  of  the  tissue,  or  even  partial 
sclerosis.  More  fr^Jmhntly  partial  atrophy  results,  the  sclera  becomes  thinner  at  the 
part  affected, ^tti(^neref  ore  appears  bluish.  Very  often,  also,  scleritis  is  the  imme¬ 
diate  cause>^pfotrusion  of  the  sclera,  for  the  relaxation  decidedly  diminishes  the 
resistanc^tof  me  tissue,  and  thus  gives  a  preponderance  to  the  intra-ocular  pressure. 
The  dh^Juflmce  of  scleritis  on  other  diseases '  renders  a  more  complete  enumeration 


of  tp^syniptoms,  causes,  course,  and  treatment,  at  this  time  superfluous. 
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Scleeal  Staphyloma. 

Nosology. — The  development  of  a  scleral  staphyloma  presupposes  a  diminution 
of  the  normal  resistance  of  the  sclera ;  and  secondly,  a  continuance  of  the  normal 
intra-ocular  pressure.  Increase  of  this  pressure,  such  as  is  occasionally  caused  by 
increase  of  the  contents  of  the  eyeball,  as  well  as  by  strong  simultaneous  contrac¬ 
tions  of  the  recti  muscles  of  the  eye,  decidedly  favors  such  protrusions. 

In  inflammatory  relaxation  of  the  capsule  of  the  globe  the  normal  intra-ocular  pressure  suf¬ 
fices  to  produce  such  staphylomata.  If  namely  the  resistance  of  the  capsule  of  the  globe,  and 
consequently  also  the  resistance  which  the  lateral  pressure  finds  in  the  internal  vessels,  dimin¬ 
ishes,  the  intra-ocular  vessels,  with  undiminished  impellant  force  of  the  blood,  being  undimin- 
ished,  must  become  dilated,  or  exude  fluid  into  the  interior  of  the  eye  for  just  so  long  a  time  as 
the  tension  of  the  capsule  of  the  globe  is  not  equally  balanced  by  the  intra-ocular  pressure;  in 
other  words :  the  internal  space  must  increase  until  the  cornea  and  sclera  oppose  a  resistance  to 
further  stretching,  it  holding  the  balance  against  the  intra-ocular  pressure.  The  greater  the 
latter,  so  much  the  more  advanced  must  the  stretching  of  the  sclera  be,  before  that  equilibrium 
is  produced,  so  much  the  quicker  will  the  staphyloma  be  developed,  and  so  much  the  more 
considerable  will  it  be. 


These  ectasia  are,  however,  never  confined  to  the  sciera ;  the  corresponding  por¬ 
tion  of  the  choroid  is  always  protruded  with  it,  since  sclera  and  choroid  are  inti¬ 
mately  organically  connected  throughout  their  extent ;  hence  the  name  sclero-choroidal 
staphyloma  is  more  indicative.  Ordinarily,  however,  this  name  is  only  used  for  those 
ectasia  which  are  directly  caused  by  inflammatory  relaxation  of  the  tissue  of  the 
membranes  in  question;  or  at  least  have  for  substratum  parts  altered  by  inflam¬ 
mation.  They  are  distinguished  from  th q  staphyloma posticwK^cariice,  which  is  con¬ 
genital,  and  in  which  the  partial  diminution  of  resistance^due  to  an  original  fault 
of  formation ;  that  is,  to  a  deficient  development  of  tbe^K>be. 


1.  S  c  1  e  r 


taphyloma. 


o-choroid 

Pathology  and  Symptoms. — Occasi|mally  the  entire  sclera  and  choroid  are 
protruded.  In  other  cases  the  staphvlpimf  is  limited  to  a  part  of  those  membranes. 
Hence  the  division  into  total  and  pas&al  sclero-choroidal  staphyloma  is  made,  and  the 
latter,  according  to  its  seat,  is^afted^tnterior,  lateral,  or  posterior. 

a.  Toi\l^Sclero-choroidal  Staphyloma. 

This  is  charact^i^Pby  more  or  less  decided  increase  and  change  of  form  of  the 
whole  eye-balk  J^Xusually  the  cornea  (or  a  cicatrix,  under  the  form  of  a  kerato* 
globus,  or  ci^ivfcial  staphyloma,  as  the  case  may  be,  replacing  the  cornea),  partici¬ 
pates  in  the  protrusion ;  hence  for  such  sclero-choroidal  staphylomata  the  names 
“  trans^m^t  or  cicatritial  total  staphyloma  of  the  globe  ”  are  used. 

hder  such  circumstances  the  eye-ball  sometimes  appears  egg-shaped,  with  the 
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apex  either  anterior  (Fig.  47)  or  posterior  (Fig.  48),  sometimes  cylindrical,  roundish, 
or  quite  irregular.  The  anterior  scleral  opening  is  almost  always  much  enlarged,  and 
considerable  tension  of  the  ciliary  body,  iris,  and  zonula,  is  thus  caused.  At  the 
same  time  the  anterior  scleral  zone  has  a  less  inclination  to,  or  is  even  parallel  to,  the 
optic  axis,  so  that  the  sclera  passes  into  the  cornea  without  there  being  any  dividing 
furrow  between  them. 

From  the  great  increase  in  size,  the  eye-ball  projects  from  the  orbit,  pushes  out 
the  lids,  and  impedes  their  closure.  Some  greatly  dilated  ciliary  vessels  appear  on  the 
surface.  The  sclera  is  thinned  in  proportion  to  its  increase  in  surface,  and  as  the 
dark  fundus  of  the  eye  shows  through,  it  has  a  dark-blue  look.  If  the  dioptric 


Fig.  47. 


Fig.  48. 


which  has  hut  little 
V 8-eye).  Vision  becomes 


roedia  remain  transparent  and  the  light  is  favorable,  the 
pigment,  reflects  red  light,  or  actually  sparkles  ( amau\ 

,ei7  limited,  or  even  all  perception  of  light  may  bfcgfc 
In  transparent  total  staphyloma,  the  cornea^^^reatly  protruded,  thinned,  and 
somewhat  greenish.  The  limbus  conjunct! valises  much  widened,  as  it  participates  in 
^staphyloma.  The  anterior  chamber  aptf&Jrs  increased  in  depth  and  extent,  and 
with  pellucid,  aqueous  humor.  is  often  discolored  by  progressing 

ull°[>hy.  Its  breadth  has  increased,  foiOwe  original  circumference  becomes  greater, 
^‘ile  the  sluggish  or  fixed  pup?l  ^mtfges  its  diameter  but  little.  Not  (infrequently 
leiris  oscillates,  as  it  is  no  longersupported  by  the  lens,  which,  from  enlargement 
0  me  anterior  scleral  openm^and  consequent  rupture  of  the  zonula,  has  lost  its 
%5hments.  The  anterjo^n^psule  is  often  found  cloudy  from  inflammatory  deposi¬ 
ts,  adherent  to  thejs^Khary  margin  and  the  lens  cataractous. 
n  total  cicatricial  sV^phyloma,  of  course,  there  is  no  anterior  chamber,  the  iris 
id^^the  ectatic  cicatricial  tissue,  which  closes  the  globe  anteriorly. 
requently  th%cafelractous  lens,  which  is  also  often  chalky,  is  attached  to  the 
erior  W^1  w  the  cicatrix,  hence  is  removed  from  its  normal  position.  By  the 
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gradual  expansion  of  the  anterior  part  of  the  eye-hall,  the  ciliary  processes  are 
rupture  l,  a  d  the  crystalline  drawn  forward. 

The  parts  lying  further  back  are  always  much  atrophied  in  both  forms  of  staphy¬ 
loma.  This  depends  partly  on  the  precedent  severe  inflammation,  partly  on  the 
expansion  and  tension  of  the  membranes.  This  is  the  chief  cause  of  the  destruc¬ 
tion  of  the  power  of  vision. 

The  ciliary  muscle  is  generally  shrunken  to  a  thin  circular  band,  destitute  of  muscular  fibers, 
and  exactly  resembling  connective  tissue,  or  it  has  been  transformed  to  a  stiff,  hvaliue.  delicately- 
filamented  substance,  totally  devoid  of  formed  elements.  The  ciliarv  processes  are  stretched  in 
length  and  Dreadth,  separated  and  flattened,  and  where  the  tension  of  the  globe  is  unequal  they 
are  deviated  from  their  meridional  direction  and  variously  distorted.  Their  inner  surface  is 
often,  though  by  no  means  always,  covered  with  cyclitic  membranes,  which  with  villous  processes 
project  into  the  anterior  part  of  the  vitreous.  The  choroid  is  still  preserved  at  some  places,  at 
least  the  chorio-capillaris  and  vasculosa  as  well  as  the  lamina  fusca  can  still  be  distinguished. 
As  a  rule,  however,  far-advanced  atrophy  appears  every  where ;  the  vessels  of  the  chorio-capillaris 
and  vasculosa  appear  mostly  or  entirely  destroyed.  The  stroma-cells  are  scanty,  and  are  mostly 
in  a  state  of  fatty  degeneration  ;  the  pigment  is  pale  and  diminished  in  quantity,  or  all  gone  except 
a  few  groups  of  granules.  The  basis  is  a  delicate  filamentary  net-work,  covered  by  the  elastic 
membrane  and  more  or  less  firmly  attached  to  the  sclera.  Sometimes  the  choroid  is  shrunken  to  a 
thin  layer  of  hyaline,  stiff,  dry  substance,  in  which  we  can  only  see  an  indistinct  striation,  and 
which  can  only  be  detached  from  the  sclera  in  small  scales.  Still,  we  sometimes  meet  cases  where, 
as  a  result  of  precedent  proliferation  and  subsequent  atrophy,  the  choroid  appears  in  places  as  a 
tl)  ick,  wrinkled,  irregular  layer  of  nucleated  tissue,  held  together  by  a  net-work  of  the  remains  of  the 
choroidal  stroma.  The  elastic  lamina  often  remains  quite  normal,  but  just  as  often  it  is  thick¬ 
ened,  and  is  then  usually  covered  with  numerous  choloid  bodies.  The  tapetum  is  always  much 
thinned,  the  individual  epithelial  cells  are  separated  and  often  form  large  cavities ;  some  appear 
enlarged,  flattened,  and  irregular  ;  they  are  pale,  their  granules  are  distributed  without  order,  and 
they  are  less  numerous.  In  some  places  the  tapetum-cells  appear  without  pigment,  shrunken, 
and  filled  with  cloudy  contents;  in  places,  however,  groups  of  cells  occur  loaded  with  pigment 
which,  from  their  size  and  variable  form,  must  be  considered  as  new  formations.  The  ciliary 
nerves  running  under  the  choroid  are  partly  without  medulla,  hyaline  and  translucent,  sometimes 
wholly  destroyed.  Hence  diminution  of  sensibility  of  the  cornea  and  iritic  neuralgia  are  among 
the  ordinary  symptoms.  As  a  rule,  the  retina  is  decidedly  cloud^M  anaemic,  atrophied  and 
thinned ;  occasionally  this  occurs  in  the  immediate  vicinity  of  th^j^sfels.  so  that  these  appear 
inclosed  on  both  sides  by  gauzy,  translucent  bands.  (Schiess.lffi) le  limitans  is  often  perforated. 

(  Wedl.)  Sometimes  the  retiua  is  detached  from  the  choroi^j^Qfe  other  cases  all  that  we  can  find 
of  it  are  pigmented  connective-tissue  remains,  which  m-e/flyhly  attached  to  the  choroid.  Some¬ 
times  the  retina  is  entirely  destroyed  or  reduced  to  a  fe^^gged  remains,  which  are  attached  ai 
the  optic-nerve  entrance  and  float  about  the  vitro*JT*s?^A.s  the  optic  nerve  is  usually  atrophied, 
the  papilla  is  generally  much  discolored.  In^mkqyXases  it  seems  excavated,  as  in  glaucoma. 
The  vitreous,  at  least  its  posterior  half,  is  almOT^always  fluid  and  flocculent.  The  anterior  half 
is  usually  preserved  longer,  and  not  unfretyjntly  contains  connective-tissue  new-formations. 

(  Wedl ,  Schweigger ,  Schirn-  Gemuseus.)  „e> 


& 


h.  Partia  ERO-CHOROIDAL  STAPHYLOMA. 

This  appears  as  a  tfluipT  or  slate-gray  transparent  projection  with  thin  walls, 
more  or  less  elevated  at$ove  the  surface  of  the  surrounding  sclera.  It  often  pro* 
trudes  perpendicuM^  or  is  even  pedunculated,  and  then  appears  as  a  sharply* 
bounded,  roun&As^icular  nodule  of  the  size  of  a  millet-seed  or  a  bean,  whose  sur¬ 
face  is  som^Ms  smooth,  again  is  furrowed  by  projecting  cross  or  oblique  tendi¬ 
nous  striav^ncl  thus  it  acquires  the  appearance  of  a  cluster  of  grapes.  In  other 
cases rtto^aphyloma  presents  quite  a  flat  protrusion,  with  smooth  surface  and  m 
di^inNj^oundaries,  whose  diameter  is  sometimes  scarcely  a  line,  but  is  often  con 
shGjhble,  as  the  anterior  or  posterior  half  of  a  quadrant  of  the  sclera,  or  even  more, 
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is  protruded.  In  many  cases  tlie  staphyloma  forms  a  more  or  less  long  and  broad 
protrusion,  divided  into  irregular  vesicles  by  tendinous  bands,  which  surround  a 
greater  or  less  arc  of  the  eye-ball.  Such  protrusions  are  found  in  the  most  varied 
zones  of  the  sclera,  e.  g.,  in  the  equatorial  zone  (Fig.  49).  But  they  most  frequently 
occur  in  the  anterior  scleral  zone.  (Fig.  50,  b.) 

Fig.  49. 

The  walls  of  the  staphyloma  consist  mostly  of 
stronglv-pigmented  scleral  tissue,  which  has  suffered 
more  or  less  from  the  precedent  inflammation  and  the 
protrusion.  It  usually  appears  quite  cloudy  from  mole¬ 
cular  precipitation,  and  its  filamentary  formation  is 
often  less  clear,  or  only  sharply  defined  in  certain  direc¬ 
tions.  The  inner  surface  of  the  vesicle  always  appears 
lined  with  a  pigmented  brown  or  black  spotted,  deli¬ 
cate  membrane,  which  adheres  closely  to  the  remains 
of  the  uvea  protruded  with  the  sclera.  This  membrane 
can  rarely  be  separated  from  the  subjacent  sclera.  The 
uveal  tissue  in  it  is  already  quite  unrecognizably  atro¬ 
phied  to  an  indistinctly  striated  mass,  without  vessels 
or  nerves.  In  this  mass,  variable  amounts  of  pigment- 
cells  are  deposited,  some  of  which  still  appear  round¬ 
ish,  and  rich  in  pigment ;  others  contain  little  pig¬ 
ment,  are  angular,  elongated,  or  even  spun  out  to 
pigmented  filaments.  The  elastic  lamina,  on  whose  inner  wall  lies  the  tapetum,  is  ofteu 
still  perceived.  The  cavity  of  the  staphyloma  is  rarely  filled  with  firm,  inflammatory 
product,  but  almost  always  with  watery  fluid.  Occasionally  the  retina  stretches  out  free 
from  the  foot  of  the  staphyloma.  But  not  unfrequently  there  is  a  corresponding  protrusion  into 
the  concavity  of  the  staphyloma,  to  whose  inner  wall  it  is  often  firmly  attached,  spreading  over  it 
as  a  delicate  membrane,  which  consists  of  connective-tissue  filaments  strewn  with  molecular 
masses,  containing  no  trace  of  nervous  elements  or  vessels,  but  variable  amounts  of  pigment,  and 
covered  by  the  membrana  limitans,. which  is*  usually  ragged.  (  Wedl,  Schweigger ,  Schiess.) 

In  the  immediate  vicinity  of  the  staphyloma,  the  sclera  is  often  found  very  hyperaemic,  relaxed 
by  a  cloudy  serous  infiltration,  and  strewn  with  connective-tissue  corpuscles,  which  have  been 
changed  by  inflammation.  A  large  portion  or  the  whole  of  the  choroid  usuaH\  appears  affected 
by  inflammatory  atrophy,  particularly  as  evinced  by  great  pigment  rarefadStaoi^lStill,  in  spite  of 
the  tension  to  which  the  choroid  is  subjected,  the  vasculosa  and  chorio-canj^y^  are  sometimes  well 
preserved,  the  vessels  of  the  latter  are  even  dilated,  and  the  tapetum-<^QSafthough  very  small,  are 
close  together,  thus  indicating  a  rich  new-formation.  {ScJbweigc/ejr)Sii\iQ  larger  vessels  of  the 
vasculosa  terminate  abruptly  at  the  foot  of  the  staphyloma,  otX^rvery  slightly  beyond  it,  and 
then  disappear.  This  is  also  true  of  the  ciliary  nerves  o#^k^Jlamina  fusca;  hence,  when  the 
staphyloma  is  somewhat  extensive,  there  is  a  diminution  o^epsloilitv  of  the  cornea  and  of  motion 
m  the  iris.  A  large  portion  or  the  whole  of  the  retina  aKb  is  atrophied.  Not  unfrequently  it  is  in 
places  attached  to  the  choroid,  and  at  this  part  it  is^fjhvays  atrophied  to  a  delicate  connective- 
tissue  membrane,  strewn  with  pigment.  The  opti^y^rve  entrance  often  appears  excavated. 

On  the  whole,  the  anatomical  ai  almoscopical  examination  of  the  eye 

usually  shows  decided  traces  of  an  ex&^Sive  and  severe  inflammation  of  the  uvea  and 
retina,  that  hns  run  its  course,  {^vMas  cloudiness  of  the  dioptric  media,  fluidity  of 
tbe  vitreous,  &c.  As  a  result  olStnese  changes,  vision  is  usually  entirely  destroyed, 
°r  limited  to  a  quantitative\sQeption  of  light.  But  exceptional  cases  of  anterior 
sclero-choroidal  staph ylora^ccur,  when  the  posterior  portions  of  the  retina  have  pre- 
8erved  tiieir  normal  on,  and  hence  only  limitations  of  the  field  of  vision  occur. 

If  opacities  do  nolkhiclfe  the  fundus,  we  readily  discover  such  staphylomata  with  the  ophthal¬ 
moscope,  as  mo*M^n^ess  sharply  bounded,  irregularly  pigmented  spots,  variously  shaped,  and 
co  oied  dirty-jjrayhsn- white  or  brownish,  whose  prominence  is  often  shown  by  the  variation  in  the 
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length  and  form  of  the  shadows  cast  by  the  mirror,  when  the  latter  is  moved,  also  by  the  position 
of  the  retinal  vessels  running  over  it.  In  very  extensive  staphylomata  the  protrusion  is  not 
unfreauently  evident  to  the  naked  eye  by  the  white  reflex  from  the  fundus.  The  diagnosis,  how¬ 
ever,  scarcely  requires  this  symptom.  Even posterior  staphylomata  are  easily  brought  into  view  by 
directing  the  eye  strongly  inward  or  outward,  and  then  pressing  back  the  commissure  of  the  lids. 

Causes. — 1.  With  some  rare  exceptions,  this  staphyloma  is  always  the  result  of 
sclero-choroiditis,  or,  more  accurately,  of  weakening  of  the  scleral  tissue  and  increase 
of  the  intraocular  pressure  accompanying  the  inflammation.  Total  sclero-choroidal 
staphylomata  result  only  from  a  total  sclero-choroiditis.  Partial  sclero-choroidal 
staphyloma,  on  the  contrary,  may  proceed  from  a  total  or  partial  sclero-choroiditis. 

a .  This  inflammation  alone  is  sufficient  cause  for  sclero-choroidal  staphyloma. 
Ectasias  caused  by  inflammation  alone  may  occur  at  any  point  of  the  choroid.  They 
are  characterized  by  a  very  slight  convexity  of  the  summit  and  great  flatness  of  the 
lateral  walls,  which  gradually  lose  themselves,  without  decided  boundaries,  in  the 
part  of  the  sclera  not  protruded.  This  corresponds  with  the  fact  that  the  points  of 
inflammation  are  not  sharply  bounded,  and  hence  the  resistance  decreases  only 
gradually  toward  the  center  of  the  part  inflamed. 

~b.  In  many  cases,  passive  hyperaemia  of  the  ciliary  vessels  acts  with  inflammation 
in  producing  sclero-choroidal  staphyloma ;  for  where  many  vessels  close  together 
perforate  the  sclera,  the  tissue  becomes  more  porous  and  less  resistant.  If,  then,  an 
enlargement  of  these  vessels,  and  consequently  of  the  canals  through  which  they 
pass,  occurs,  it  requires  only  a  slight  serous  moistening  and  inflammatory  softening 
to  give  even  to  the  normal  intraocular  pressure  a  preponderance,  and  compel  the 
parts  of  the  sclera  in  question  to  give  way.  Ectasiae  thus  produced  are,  as  a  rule, 
sharply  bounded  and  have  steep  sides,  or  are  pedunculated,  forming  strongly  convex 
vesicles.  Corresponding  to  the  anatomical  location  of  these  points,  such  staphylo¬ 
mata  are  found  especially  in  the  posterior  and  anterior,  but  mny  occur  in  the  middle, 
zones  of  the  sclera. 

The  ectasise  of  this  kind  occurring  in  the  anterior  zone  of  the  sclera  usually  come 
in  groups,  and  form  a  connected,  more  or  less  broad,  cu&kSqn,  which  girdles  the 
cornea  in  a  greater  of  lesser  arc,  and  hence  is  usually  Q,&\\p&waphyloma  annulare. 

On  anatomical  examination  of  ectasia  of  the  latter  kind~4$mfch  have  come  to  a  stand-still,  we 
find,  on  the  inner  surface  of  the  anterior  scleral  zone,  a  ni fcqmg}  of  fossae  in  the  inner  layers,  which 
are  separated  from  each  other  by  thread-like  cords^bajf^Tine  long,  belonging  to  that  layer,  and 
running  in  a  meridional  direction.  These  lead  intacuJaCsacs,  formed  of  the  outer  layers,  and 
which  from  without  appear  as  bluish,  translucei&  swellings. 


c.  Sclero-choroidal  staphyloma  aiQtflum  or  annulare  often  develops,  however,  m 
another  way.  If,  during  the  exkjferWe  of  a  sclero-choroiditis,  the  relaxation  of  the 
tissue  is  increased  by  congesti^Aytlie  ciliary  vessels,  the  thin  scleral  layer  covering 
the  inner  side  of  Schleimji|Pyhnal  occasionally  bursts,  under  the  increased  intra¬ 
ocular  pressure,  whereupQi^he  more  extensible  outer  substance,  which  has  remained 
uninjured,  is  protru^e^ 

cf 

At  the  very  cojnrfft^Wment  of  this  state,  the  outer  surface  of  the  scleral  zone  affected,  appears 
wholly  unchan2$lN^9n  anatomical  examination,  close  behind  the  border  of  Descemet’s  mem¬ 
brane,  and  cove^rby  the  ciliary  muscle,  we  find  in  the  scleral  tissue  a  longer  or  shorter  shallow 
furrow,  run*iNag  concentrically  with  the  corneal  margin  (Fig.  50,  a),  with  a  somewhat  serrated 
border,  ^Q^hjis  formed  by  the  retracted  ends  of  the  ruptured  filaments.  By  a  continuance  of 
the  n^Jumical  actions  the  furrow  becomes  broader,  since  the  outer  scleral  layers,  forming  its 
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floor,  are  expanded  more  in  a  meridional  direction,  and  so  lengthen  at  the  expense  of  their 
thickness.  Finally  they  become  translucent,  and  cause  the  appearance  of  a  bluish  arc  on  the 
anterior  scleral  border.  During  this  time  the  furrow  increases  in  length,  and  progresses  at  both 
ends  to  circumscribe  the  cornea. 

Subsequently,  under  this  tension,  the  outer  layers  of  sclera  bulge  forward,  as  bluish  or  even 
blackish  elongated  bosses,  which,  separated  by  tendinous  whitish  filaments  running  antero-pos- 
teriorily,  form  a  variable  series  of  elevations  and  depressions,  and  surround  a  greater  or  less 
arc  of  the  corneal  periphery,  in  some  cases  even  its  whole  circumference. 

Occasionally  the  protrusion  goes  further  in  some  places,  while  the  furrow  continues  around 
the  cornea,  and  constantly  widens.  Then,  on  the  outer  surface,  the  regular  elongated  elevations 
disappear,  and  at  this  point  the  sclera  protrudes  as  a  dirty-blue,  glandular,  berry  or  grape-like 
tumor,  as  large  as  a  pea  or  a  nut,  6, 


which  presses  between  the  lids,  and 
often  hinders  their  closure,  and  always 
renders  the  axis  of  the  eye  oblique. 

This  great  increase  in  surface  of  the 
anterior  scleral  zone  is  to  be  explained 
not  only  by  protrusion  of  the  scleral 
layers  originally  forming  the  floor  of  the 
furrow,  but  an  addition  to  the  scleral 
substance  in  the  walls  of  the  protrusion 
also  occurs.  For  while  the  ruptured 
inner  layers  of  the  sclera  are  fully 
stretched,  and  the  torn  ends  are  retracted 
to  two  knobs,  cand  d,  the  external  layers 
have  to  stand  all  the  force  of  the  intra¬ 
ocular  pressure.  Hence,  also,  the  parts 
beyond  the  borders  of  the  furrow  are 
protruded ;  but  as  these  give  way  to  the 
pressure,  they  become  separated  from  the 
subjacent  parts,  and  the  tom  edges 
recede  more  and  more  from  each  other. 
This  is  especially  evident  at  the  anterior 
border  of  the  staphyloma  ;  for  the  ante¬ 
rior  layers  of  the  cornea  are  stretched 
by  the  tension  of  the  outer  layers  of  the 
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sclera,  and  are  not  unfrequently  so  increased  that  the  limbus  conjunctivalii 
reaches  three  or  four  times  its  normal  width,  while  the  posterior  cowQl 
normal  dimensions. 

Hence,  at  the  point  of  ectasia,  the  boundary  between  cornea  amp^rcra  is  much  widened,  and 
Mly  the  corneal  layers  separate  at  the  foot  of  the  staphyLen^L3a  part  of  the  inner  wall,  e ,  is 
formed  by  the  exposed  edges  of  the  superficial  corneal  laverA^aja appears  ragged,  uneven,  and 
[  Iranslucent. 

%  the  protrusion  of  the  anterior  scleral  zone,  the  p^2^  immediately  connected  with  it  (the 
e$sels,  nerves,  and  ciliary  body)  suffer,  as  may  be  ea^g^  understood.  The  vessels  and  nerves  in 
fie  ectasia,  atrophy,  are  totally  destroyed,  or  are  sQmst  ruptured.  In  far-advanced  ectasia  the 
|  body  is  occasionally  torn  through  trans^e©^yf  so  that  the  heads  of  the  ciliary  processes 
,  Jlng  fast  to  the  iris  on  the  anterior,  the  resjN^the  body  to  the  posterior,  edge  of  the  rupture, 
fie  separation  more  frequently  occurs^A* 

Remains  attached  to  the  anterior,  the  latrao^co 


fiowevi 


ireen  the  iris  and  ciliary  body,  so  that  the  former 
the  posterior,  border  of  the  rupture.  Sometimes, 
er,  the  rupture  occurs  in  the ^pjjerior  choroidal  zone,  so  that  the  iris  and  corpus  ciliare 
aPpear  drawn  forward.  The  cilkfl^  muscle  is  always  ruptured  except  in  these  latter  cases, 
e ruptured  margins  of  th§  tf^^'are  connected  together  by  a  fine,  pigmented  membrane,/, 
lch  covers  the  posterior  the  staphyloma,  and  consists  of  prolapsed  remains  of  uvea. 

\  s°uie  rare  cases^s^erficial  ulcerative  loss  of  substance  in  the  sclera  is  the  cause  of 
Wial  sclero-choroidah^ipbyloma.  In  proportion  to  the  diminution  in  thickness  of  the  sclera 
Jcted,  the  resista^^j^Ieereases,  the  floor  of  the  ulcer  and  subjacent  uvea  is  protruded,  pressed 
r'Vard  into  a  vratele,  which  can  not  retract,  and  therefore  becomes  permanent.  If  the  surround- 


SCLERO-CH OROID  AL  STAPHYLOMA. 


344 


ing  portions  of  sclera  are  inflamed,  they  also  give  way ;  the  base  of  the  staphyloma  becomes 
larger  than  the  original  ulcer  was. 


3.  Just  as  rarely,  it  is  caused  by  a  rupture  of  the  solera  and  prolapse  of  the  uvea. 
The  rupture  may  be  of  ulcerative  origin.  More  frequently  it  is  from  a  penetrating 
wound  of  the  sclera.  The  uvea  thus  exposed  is  pressed  outward  by  the  contents  of 
the  globe,  becomes  vesicular,  commences  to  proliferate,  to  form  fleshy  granulations, 
which  gradually  change  to  tendinous  tissue,  and  finally  give  the  wall  of  the  staphyloma 
the  appearance  of  true  scleral  tissue.  Such  staphylomata  are  sometimes  roundish, 
sometimes  oval,  according  to  the  shape  of  the  rupture ;  in  linear  openings  it  is  usually 
pad-like ;  at  its  base  it  usually  appears  pedunculated.  ( Traumatic  sclero -choroidal 
staphyloma,  Sichel.) 

According  to  the  position  of  the  perforation,  the  prolapsed  portion  of  uvea  is 
sometimes  choroid,  sometimes  ciliary  body  or  iris.  It  is  to  be  remarked  that,  even 
in  perforations  of  the  sclera  quite  a  distance  from  the  corneal  margin,  the  iris  ma) 
be  prolapsed.  The  pupil  then  appears  drawn  out  toward  the  perforation,  like  a 
coloboma.  Often  a  part  of  the  whole  breadth  of  the  iris  and  its  pupillary  margin 
grow  fast  to  the  scleral  opening. 


Course. — As  a  result  of  acute  processes  which  progress  with  great  intensity, 
sclero-choroidal  staphyloma  'occasionally  develops  very  rapidly,  and  is  then  usually 
accompanied  by  severe  pain,  and  not  unfrequently  with  subjective  perceptions  of 
l:ght.  Under  such  circumstances  the  ectasia  occasionally  reaches  a  considerable 
size  in  the  course  of  a  month,  and  then,  while  the  original  disease  becomes  chronic 
it  remains  stationary,  or  gradually  progresses. 

But,  as  a  rule,  the  formation  and  growth  of  sclero-choroidal  staphyloma  is  slow 
It  often  even  happens  that  the  original  inflammatory  affection  has  already  existed  2 
long  time,  or  has  even  receded  before  the  ectasia  shows  itself.  When  this  has 
happened,  months  and  years  often  pass  before  an  increase  is  perceptible.  The 
increase  is  sometimes  gradual,  sometimes  spasmodic.  The  latter  occurs  especially 
when  the  chronic  sclero-choroiditis  causing  it  has  frequent^ acerbations. 

During  such  apparently  acute  attacks,  the  ectasia  ^feally  grows  rapidly,  with 
severe  pain,  but  when  remissions  occur,  it  become^^fcationary,  or  even  recedes 
somewhat,  to  increase  again  with  the  next  exclamation.  Such 
threaten  a  sympathetic  affection,  and  subseqm 


choroiditis. 


_  _  cases  greatly 

jbss  of  the  second  eye  by  irido* 


Results. — A  true  spontaneous  cure  ^^carcely  to  be  expected.  It  is  only  recent ; 
prolapse  of  the  choroid  that  can  rece©  as  the  neoplastic  tissue,  developing  on  and  I 
in  it,  shrinks  and  contracts  to  a  flat0jcatrix.  As  a  rule,  we  have  cause  to  be  thank¬ 
ful  when,  after  years  of  sufferipA^ji16  globe  finally  becomes  quiet,  the  inflammatory 
attacks  remain  absent,  and  l^^otrusion  does  not  advance,  since  the  intraocular 
tissues,  through  atrophwl@their  inclination  to  inflame. 

Frequently  the  inflammatory  process  is  propagated  along  the  optic  nerve,  i 
then  occasionally  ♦mtf&aes  quite  insupportable  photophobia.  The  final  result  w 
usually  atrophy  optic,  frequently  with  excavation  of  the  papilla.  Rot  very 

unfrequently  ♦ffQkig  severe  inflammatory  exacerbations,  suppuration  occurs,  and 
subsequenl^^hthisis  bulbi.  Occasionally  also,  as  a  result  of  atrophy,  the  gl 


becomesApfivand  later,  shrinks  up. 


B^n^Eth’S,  a  rupture  of  the  prolapsed  sclera  is  possible.  This  has  been  observed  I 
m  (^frequently  in  partial  staphyloma,  and  only  very  rarely  in  total.  The  most  com¬ 
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I  mon  cause  was  a  decided  momentary  increase  of  intraocular  p-essure,  as  by  a  blow 
on  the  eye,  or  a  strong  contraction  of  the  muscles.  More  rarely  it  is  spontaneous. 
After  the  bursting,  a  great  part  of  the  contents  of  the  g’obe  is  evacuated,  and,  as  a 
|  result  of  the  sudden  decrease  of  intraocular  pressure,  profuse  hemorrhage  not  unfre- 
qtiently  occurs.  This  may  continue  for  hours  and  days,  and  may  even  kill  the 
patient,  if  it  is  not  stopped  soon  enough.  Severe  inflammations,  which  cause  the 
globe  to  shrink  by  suppuration  or  atrophy,  are  the  usual  results  of  such  ruptures. 
Still,  the  edges  of  the  wound  may  again  heal  up,  and  the  staphyloma  again  appear,* 

I  this  may  even  be  repeated  several  times  before  suppuration  or  atrophy  occurs. 

These  hemorrhages,  in  connection  with  the  bluish  colo**.  and  the  external  form  of  the  partia. 

,  staphyloma,  were  the  cause  of  the  belief  that  it  was  a  varicose  condition,  and  it  received  ihename 
of  cirsophthalmus. 

Cancerous  formations  do  not  belong  to  the  results,  but  to  the  possible  causes,  of  sclero-choroidal 
j  staphyloma. 

Treatment. — The  chief  indications  are,  to  oppose  the  inflammation  affecting  the 
|  tissue,  and  diminish  the  intraocular  tension  to  or  below  the  normal  amount.  Iridec¬ 
tomy,  with  suitable  after-treatment,  best  fulfills  this  indication. 

1.  As  a  prophylactic,  the  formation  of  an  artificial  pupil  should  never  be  neglected, 

I  when,  during  a  choroiditis,  the  globe  appears  harder,  or  severe  pain  indicates  tension 

of  the  nerves,  or  even  if  the  commencement  of  an  ectasia  is  already  perceptible. 
Paracentesis  cornea,  even  if  repeated,  gives  less  certain  results,  as  its  action  is  more 
transient.  Future  observation  must  decide  how  far  division  of  the  ciliary  muscle 
|  answers  the  purpose. 

To  avoid  prolapse  of  the  uvea,  in  rupture  of  the  sclera,  it  is  best  to  keep  the  patient  in  bed, 
and  put  on  a  protective  bandage ;  or,  when  the  inflammation  is  very  intense,  to  institute  a  regular 
antiphlogistic  treatment.  Attempts  at  replacement  are  almost  always  fruitless,  and  often  danger¬ 
's,  on  account  of  the  irritation  that  they  cause. 

In  very  small  and  quite  recent  prolapses,  we  may,  however,  occasionally  succeed  in  causing  a 
retraction  of  the  prolapsed  part  by  slight  friction  over  the  globe,  by  moving  the  fingers  back  and 
over  the  closed  lids.  These  small  prolapses,  however,  especially  when  the  perforation  is 
r  and  short,  are  not  very  dangerous.  They  are  usually  again  flattened  out  4A  shrinking  of 

|  their  neoplastic  envelop.  . .  ^  ‘ . 

The  removal  of  prolapses  m  extensive  perforation,  by  curved  scissors,  aftel^fe  previous  division 
the  uninjured  conjunctiva  over  them,  is  the  most  certain,  in  fact  thorny  advisable,  remedy, 
the  after-treatment  consists  in  wearing  a  protective  bandage,  and  jn^lybiding  strong  muscular 
J  ^tractions,  and  at  first  keeping  in  bed.  This  is  to  be  perseverecL&im  the  consolidation  of  the 
I  Matrix.  /vJ 

Cauterizations  of  the  prolapse  with  nitrate  of  silver,  laudanVyajfetc.,  apart  from  their  irritation 
I  tod  power  of  exciting  severe  inflammation,  are  dangerou&jtacause  the  pain  accompanying  them 
1 13 apt  to  induce  strong  contraction  of  the  muscles  of  the 

2.  If  sclero-choroidal  staphyloma  is  on&Qteveloped,  it  can  only  he  removed  by 

Iteration.  J 

I  *’  la  small  staphylomata  which.  old,  iridectomy,  and  subsequently  wear- 

|  J3  a  protective  bandage,  often  sun^b  to  cause  the  entire  removal  of  the  ectasia, 
^frequently,  however,  the*  m  lvloma  develops  again  on  the  same  spot,  or  near 
Iridectomy,  writh  one  or  tfiye  paracenteses  of  the  protruded  sclera,  offers  some- 
| Patmore  certainty;  stiH^Ofen  this  does  not  always  avo’d  relapses. 

k  I11  old,  extensive^M^ylomata,  and  especially  in  those  with  steep  walls,  iridec- 
I h mv  with  paracentq^Js  does  not  always  suffice.  With  the  iridectomy,  the  splitting 
Pthe  prolapsed  or  even  its  removal,  is  frequently  necessary.  In  staphylo¬ 

ma  of  slight  ^jpminence,  the  splitting  may  best  be  done  with  a  cataract* knife, 
^>1 
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which  divides  the  walls  in  a  meridional  direction;  in  those  with  steep  walls,  it  is 
best  done  with  a  lance-shaped  knife,  which  is  laid  flat  on  the  sclera,  and  then  so 
advanced  that  its  point  enters  at  the  base  of  the  staphyloma,  and  comes  out  at  the 
opposite  side. 

For  the  removal,  a  cat ar net-knife  serves  best,  as,  in  excision  of  corneal  staphyloma, 
the  knife  is  passed  flatwise  through  the  corneal  wall,  so  that  a  flap  is  formed,  which 
is  seized  with  the  forceps,  and  removed  with  the  scissors.  It  is  not  necessary  to 
take  off  the  entire  staphyloma ;  in  extensive  ectasia  this  would  be  dangerous.  Ir 
general,  the  opening  left  should  not  exceed  the  circumference  of  a  small  pea.  If, 
during  the  splitting  or  removal  of  the  staphyloma,  only  a  little  vitreous  escape,  a 
protective  bandage  is  sufficient;  but  if  a  large  amount  of  the  contents  of  the  globe 


is  evacuated,  and,  as  a  consequence,  the  eye-ball  collapses,  the  bandage  must  be 
applied  tighter,  to  replace  in  some  degree  the  lost  intraocular  tension,  and  prevent, 
as  far  as  possible,  excessive  hemorrhage  and  inflammation.  This  danger  can  not  be 
altogether  avoided;  it  is  not  even  rare  that,  immediately  after  opening  the  wall, 
large  vascular  branches  burst  and  cause  extravasations,  which  fill  a  large  part  of  the 
eye-ball,  and,  as  they  collect  between  the  retina  and  choroid,  or  between  the  latter 
and  the  sclera,  lift  up  the  inner  membrane  to  a  purse-shape.  In  some  cases 
the  membrane,  covering  the  continually-increasing  extravasation,  ruptures,  the 
blood  empties  into  the  cavity  of  the  eye,  and  presses  outward  through  the  scleral 
opening,  sometimes  to  a  frightful  amount.  Then  all  means  for  arresting  the  exhaust¬ 
ing  hemorrhage  are  usually  fruitless ;  if  we  would  avoid  endangering  the  life  of  the 
patient,  we  should  immediately  enucleate  the  eye.  In  other  cases,  however,  the 
resistance  offered  by  the  detached  choroid  or  retina  suffices  to  stop  the  hemorrhage. 
The  extensive  extravasation  then  usually  leads  to  loss  of  the  eye  by  suppuration. 

Quiet  of  the  patient  is  decidedly  advantageous,  and  especially  the  avoidance  of 
strain  on  the  muscles  of  the  eye ;  hence,  it  is  advisable  to  keep  him  in  bed  at  first. 
Prudence  also  recommends  antiphlogistic  diet,  even  if  no  inflammation  is  present, 
requiring  direct  treatment.  The  bandage  must  not  be  removed,  or  the  patient 
allowed  to  return  to  his  ordinary  employment,  till  the  ciogA^js  consolidated. 


After  splitting,  it  often  happens  that  the  edges  of  the  wompOteal  rapidly,  and  the  staphyloma 
again  appears  in  its  former  shape  and  size.  Then  a  repetitiJT^Sf  the  operation  becomes  necessary. 
Some  authors  recommend  cauterizing  the  staphyloma,  irritation  has  passed,  to  produce 

greater  development  of  tissue  and  a  firmer  cicatrix>"Sjhire  reaction  is  slight,  a  careful  cauteriza¬ 
tion  with  nitrate  of  silver,  repeated  two  or  thre^ipes  weekly,  may  favor  the  results  of  the 
operation. 

In  favorable  cases,  after  the  removal,  the  s^^al  opening  soon  closes  over  with  a  gray,  cloudy 
membrane,  which  thickens  and  graduall^|Contracts ;  occasionally  fleshy  warts  develop,  and 
hard,  firm  cicatrices  form,  whose  extent/f^S^ually  less  than  the  scleral  opening  was.  If  this  new 
formatibn  goes  on  too  slowly,  it  m^v^Jldded  by  applications  of  laudanum  or  nitrate  of  silver 
when  there  is  no  irritation  pres ewSS{tiicheL) 


c .  In  total  staphylorC^Jt  is  occasionally  possible  to  restore  the  globe  to  nearly 
normal  size  and  form^y  an  iridectomy  and  repeated  paracentesis  of  the  sclera,  or 
by  excision  of  a  stfRyV lance-shaped  flap  from  the  wall  of  the  sclera.  But  just  as 
often  this  op^a^\i  is  without  result,  or  leads  to  intraocular  hemorrhage  and  severe 
inflammatioq^yhch,  as  above  stated,  may  prove  dangerous. 

Phthisic  o?Nhe  globe  is  of  itself  no  particular  loss ;  it  may  even  be  regarded  as  a 
gain,  ^JTSi^he  eye  on  its  occurrence  becomes  quiet  and  is  freed  from  painful  inflaui- 
mat^fev  nnapses ;  besides,  the  stump  permits  the  subsequent  application  of  an  artifi* 
ctaH&ye,  and  gives  it  some  mobility. 
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With  this  idea,  it  has  again  been  recently  recommended  to  bring  about  suppura- 
I  tion  of  the  globe,  by  passing  a  thread  through  the  sclera  and  vitreous  at  the  ciliary 
region,  and  leaving  it  there  from  one  to  four  days — that  is,  till  chemosis  appears  as  the 
first  sign  of  a  commencing  suppurative  choroiditis.  ( Camper ,  Ford.)  The  entrance 
and  exit  should  be  in  the  ciliary  region,  and  about  three  lines  apart.  ( Graefc .) 

We  must,  however,  remember  that  the  suppurative  process  does  not  always  run 
on  quite  smoothly.  Apart  from  the  possible  danger  of  pyaemia,  the  suppuration 
often  continues  for  a  long  while,  with  great  pain  to  the  patient ;  it  may  sympatheti¬ 
cally  endanger  the  other  eye,  and  even  imperil  the  patient,  from  the  great  loss  of 
fluids.  Moreover,  suppuration  does  not  insure  the  certainty  of  complete  atrophy 
and  the  prevention  of  relapses. 

d.  In  view  of  the  danger  incurred  and  the  doubtful  results  of  this  operation,  we 
I  can  not  too  strongly  warn  against  its  being  thoughtlessly  undertaken.  It  is  only 
justifiable  when  cosmetic  interests  render  it  very  necessary. 

3.  Where  repeated  relapses,  constantly-recurring  attacks  of  pain,  or  trouble¬ 
some  pkotopsia,  render  the  state  unendurable,  and  still  more  when  there  is  danger 
of  sympathetic  inflammation  of  the  other  eye,  or  if  this  has  already  occurred,  the 
I  uncertainty  of  the  result,  and  the  possibility  of  a  continuance  of  the  irritation  after 
the  above  operations,  render  them  of  doubtful  propriety,  or  even  to  be  rejected. 
Then  all  aims  at  cosmetic  effect  should  cease,  and  the  eye-ball  should  be  immediately 
I  enucleated.  This  operation  has  the  advantage  of  certainly  and  rapidly  attaining  the 
end  without  causing  great  danger.  The  chief  objection,  viz.  that  the  subsequent 
application  of  an  artificial  eye  is  more  difficult,  does  not  always  hold  good,  but  is 
only  true  when  the  fat  bolster  of  the  orbit  has  been  compressed  and  atrophied  by 
the  continued  expansion  of  the  eye-ball. 

Authorities. — Ammon ,  Klin.  Darstellugen  etc.  I.  Berlin.  1837.  Taf.  3,  4,  7,  10.— Stellwagf 
Zeitschft.  der  Wiener  Aerzte.  1852.  II.  S.  305,  Wien.  med.  Wochenschft.  1864.  Nr.  11,  Ophth.  II. 
8.711,716,  718. —  Wedl ,  Atlas,  Cornea-Sclera,  Iris-Choroidea. — Graefe ,  A.  f.  0.  II.  1.  S.  242,245. 

2.  S.  156,  IX.  2.  S.  105,  109.— Sichel,  ibid.  III.  2.  S.  211,  et  seq  .—K  Atuller'tt)  id.  IV.  1. 

:  ^64,  365.— /S 'chweigger,  ibid.  V.  2.  S.  219,  IX.  1.  S.  192,  197,  198. — Graefe  und  fafavrlyger,  ibid. 
Vi.  1.  S.  156,  158,  160,  166. — Althof  ibid.  VIII.  1.  S.  114, 122. — Schiess-Gemmis,  Virchow’s 
Archiv.  24.  Bd.  S.  561,  A.  f.  O.  IX.  3.  S.  171,  et  seq.  XI.  2.  S.  47,  et  seq.— ibid.  XI.  1.  S. 
j  144, 145  —Ad.  Jaeger,  Zeitschft.  der.  Wien.  Aerzte.  1858.  S.  487. — Ad^Gbid.  185y.  S.  148. — 
I  tymtecher  und  Samisch,  Kl.  Beobachtungen.  Weisbaden  1861.  Il.'t^x^,  89. — Camper,  Foi'd, 

|  nach  Himly,  Krankheiten  und  Missbildungen.  II.  Berlin,  18ffi4S^f94. — Graefe ,  A.  f.  O. 

2.  S.  151,  155 ;  XV.  3.  S.  136 ;  kl.  Monatbl.  1868.  S.  165.  X 


2.  Posterior  Staphyloma  of  the  Sclera. 


Pathology. — The  substratum  of  this  ectasia  is,  originally,  that  small  ring-s 
zone  of  the  inner  scleral  fibrous  layer  which  closes  anteriorly  the  interval  between  I 
the  two  optic  sheaths.  (Fig.  26,  Ed.  Jaeger.)  The  protrusion  begins  almost  always  at 
a  point  in  the  outer  half  of  the  zone,  and  thence  gradually  progresses  upward  and  I 
downward  along  the  circumference  of  the  optic  disc.  The  zone  in  question  becomes  I 
broader,  and  acquires  a  resemblance  to  a  crescent,  whose  inner  concave  border  is 
immediately  in  contact  with  the  connective-tissue  ring  of  the  optic  papilla,  while  the  I 
corresponding  part  of  the  interval  between  the  sheaths  undergoes  an  equivalent! 
opening,  and,  in  a  meridional  section  (Fig.  51,  after  Ed.  Jaeger),  appears  knobbed,  at 
or  slit-like,  b.  With  further  growth  of  the  ectasia,  the  crescent  (also  called  conus)! 

usually  acquires  the  shape  of  a  rounded,  | 


pointed  arc,  since  the  extension  takes! 
place  more  rapidly  in  a  meridional 
than  in  a  circular  direction.  Some*  I 
times,  however,  the  superficial  con¬ 
tour  of  the  crescent  is  more  like  a 
tion  of  a  circle  or  ellipse,  or  it  is  q 
v  d  irregular,  or  even  bulged  out  in  places.  I 
At  the  same  time,  under  the  intraocu-jf 
lar  pressure,  the  walls  of  the  crescent! 
recede,  and  «o  narrow  again  the  inter*  f 
val  betwjten^the  sheaths;  finally  the! 
anteri^^ftid  posterior  walls  of  the  | 

horizontal  part  of  the  slit  come  partly  or  entir^Oto  contact.  If  the  tension  g 
still  further,  the  two  walls  of  the  horizontal  pm^^the  slit  unite,  and,  with  progresJ 
sive  increase  of  surface  and  correspondin^Wfcrease  of  thickness,  are  bulged  out  I 
posteriorly.  When  the  ectasia  at  the  oi^eVborder  of  the  optic-nerve  entrance  has! 
progressed  to  a  certain  extent,  so  tl^t%ie  external  scleral  layer  evidently  partici-I 
pates  in  the  expansion,  the  inner  *of  the  zone  is  not  unfrequently  affected,?! 
second  crescent  forming  there.  3b*  is  at  first  small,  and  not  readily  distinguished 
from  the  connective-tissue  it  soon  widens  and  gradually  protrudes  i:stwo| 

horns.  These  horns  finaH^^&te  with  those  of  the  outer  crescent,  and  the  sta] 
loma  appears  as  a  rinj^t^Tyis  wider  at  its  inner  and  outer  part,  and  surrounds  the | 
optic  papilla.  {Ed.  Jhefar.) 


The  greatest  wkffejnj^the  external  crescent  is  generally  below,  rarely  in  or  above,  the  horizontal  I 
meridian  of  thee^y  If  two  cones  exist,  they  usually  lie  exactly  opposite  each  other,  so  that  J 
?  their  greate^frdljje^dths  fall  in  the  same  meridian.  A  solitary  cone  is  rarely  found  at  the  iouerj 
side  of  tdj^^hilla,  and  cones  at  the  upper  or  lower  border  are  still  more  rare  (Ed. 


increase  in  surface  of  the  affected  zone  is  necessarily  accompanied  by 3 
<jj^nge  in  form  of  the  posterior  half  of  the  eye-ball.  But  circumstances  grea®  | 
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modify  these  changes.  It  is  different  in  simple  and  double,  in  small  and  broad,  cones. 
Thus,  in  extensive  posterior  scleral  staphylomata,  the  polar  portion  of  the  sclera  is 
sometimes  much  flattened  (Fig.  52),  sometimes  the  eye-ball  runs  to  a  point  at  the  optic- 
nerve  entrance  (Fig.  53).  In  extensive  double  crescent  the  posterior  end  of  the  globe 
appears  bulged  out  like  a  bladder  (Fig.  54).  As  ectasia  is  not  accompanied  by  a 
coincident  increase  of  the  equatorial  diameter,  an  elongation  of  the  opotic  axis  always 


Fig.  52. 


Fig.  53. 


Fig.  54. 


occurs.  The  portion  of  membranes  corresponding  to  the  yellow  spot  moves  back¬ 
ward  and  to  the  side,  so  that  the  relative  positions  of  the  optic  and  corneal  axes  are 
altered.  At  the  same  time  the  position  of  the  optic  disc  is  changed,  the  papilla 
stands  at  an  angle  to  the  optic  axis,  and  somewhat  recedes  if  the  crescent  is  double. 

The  tissue  of  the  sclera  in  the  crescent  does  not  appear  decidedly  changed ;  the 
filamentary  elements  give  only  a  more  or  less  striated  appearance. 

It  is  different  with  the  choroid ;  this  atrophies  as  far  as  the  stndjmpma  extends. 
For  as  its  posterior  surface  is  firmly  united  with  the  inner  scleral^j&df,  especially  in 
the  region  of  the  yellow  spot,  it  must  take  an  intimate  part  infrim  ectasia,  without 
die  local  tension  thus  caused  being  decreased  by  the  additioi^J^eighboring  portions, 
and  the  disturbance  of  its  nutrition  being  thus  annidJ^QAtrophy  first  occurs  in 
the  pigment-cells  of  the  tapetum.  Their  coloring  m^tejtre  partially  destroyed  and 
chemically  changed,  while  the  cells  themselves  becqfae  larger  a~d  flatter.  Finally 
die  latter  are  destroyed,  leaving  heaps  of  free  pignurntf.  At  the  borders  of  the  crescent 
die  cells  collect,  at  least  their  pigment  incn  and  the  coloring  matter  becomes 
darker,  often  black.  As  a  result  of  this,  bhjf^^ry  tense  portion  of  choroid  covering 
die  conus  at  first  appears  as  a  delicate,  dlo^Drownish  and  darkly- clouded  or  marbled 
Membrane,  in  which  some  vessels d0the  vasculosa  and  remains  of  the  chorio- 
°apillaris  may  still  be  recognized.  stroma-cells  often  continue  to  exist  for  some 
^e,  but  their  coloring  mattei*}j&pines  more  scanty  and  paler,  and  finally  disappears, 
the  development  of  theQjtlphyloma  progresses,  the  ectatic  choroid  entirely 
anges  its  anatomical  chqmbter ;  it  is  reduced  to  a  very  fine,  indistinctly-striated, 
j  cu  almost  homogeira!^,  membrane,  which  is  with  difficulty  separated  from  the 
jacent  sclera.  ^\re  and  there  it  contains  groups  of  pigment  and  empty  cells, 

|  wormed  by  pr$^?§)  and  some  vessels  affected  in  their  caliber  and  walls,  and 
%  covere<^yer  with  ectatic  remains  of  the  lamina  elastica. 
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Inflammatory  products  and  their  derivatives,  which  are  found  here  and  there 
over  the  crescent  {H.  Muller ),  do  not  result  from  the  disease  itself,  hut  depend  on  a 
complicating  process  of  proliferation. 

In  sclerectasia  of  a  lower  grade  and  slower  development,  the  parts  of  sclera  and 
choroid  lying  outside  of  the  conus  usually  preserve  their  integrity,  or  at  most  we 
only  find  some  choroidal  hypersemia.  In  rapidly-developing  staphyloma  posticum, 
even  if  of  low  grade,  there  is,  as  a  rule,  congestion  of  the  neighboring  portions  of 
choroid.  Subsequently  at  this  point  the  choroid  appears  slightly  atrophied,  and  in 
large  ectasia  the  atrophy  is  marked  even  throughout  a  considerable  space  ;  at  least 
the  tapetum  is  pale  and  uneven.  It  is  usually  simple  atrophy,  and  depends  on  the 
tension  of  the  membrane,  and  especially  on  the  local  disturbance  of  circulation, 
necessarily  caused  by  the  separation  of  the  scleral  elements  and  the  consequent 
displacement  and  contraction  of  the  posterior  opening  for  the  vessels.  Sometimes, 
and  particularly  when  the  process  advances  rapidly,  the  tension  causes  actual  inflam¬ 
mation,  which  appears  as  sclero-choroiditis,  and  not  unfrequently  leads  to  sclero-cho- 
roidal  staphyloma.  Indeed,  about  the  yellow  spot,  these  enlargements  are  often 
observed.  They  occasionally  develop  quite  early,  even  before  the  crescent  has 
attained  any  considerable  size. 

The  same  is  true  of  the  retina.  If  the  ectasia  develops  slowly  and  only  to  alow 
grade,  the  expansion  incident  to  the  increase  of  the  posterior  wall  of  the  globe  is 
more  easily  divided  up,  and  the  elements  of  the  retina  have  time  to  accommodate 
themselves  to  the  new  circumstances;  hence  the  process  is  usually  uninjurious  to  the 
nutrition  and  function  of  the  membrane.  But  if  the  ectasia  has  reached  a  large  size 
or  has  developed  rapidly,  the  posterior  portions  of  the  retina  almost  always  suffer, 
as  is  shown  by  the  diminution  of  sharpness  of  vision,  &c.  In  certain  excessive  cases 
the  atrophy  is  very  marked,  the  retina  over  the  conus  appears,  even  to  the  naked 
eye,  much  thinned,  and  under  the  microscope  it  is  found  reduced  to  a  delicate  con¬ 
nective-tissue  net,  without  a  trace  of  nervous  elements,  covered  by  the  limitans, 
which  is  perforated  in  some  places.  ( Wedl .)  The  tension  often  causes  severe  irrita¬ 
tion,  with  great  hypersemia  and  even  scattered  retinal  exj™msations ;  even  inflam¬ 
mations  not  unfrequently  occur ;  these  are  usually  exudatpw^  or  cause  detachment  of 
the  retina.  The  inflammations  also  mostly  affect  the^Jmity  of  the  yellow  spot,  and 
the  part  lying  between  it  and  the  papilla,  becau^fhe  macula  lutea  clings  very 
closely  to  the  choroid,  and  hence  the  tension  iA^eater  at  this  point,  as  the  axis  of 
the  conus  usually  falls  in  this  direction,  and'TKp^npensating  traction  from  the  neigh¬ 
boring  parts  is  more  difficult. 

Generally  the  retina  stretches  freekyvVer  the  ectatic  portion  of  the  fundus.  If 
this  is  excavated,  the  retina  over  ii^  occasionally  appears  slightly  concave ;  that  is, 
it  projects  into  the  cavity  of  the/fcraphyloma,  which  is  filled  with  a  watery  liquid. 
Exceptionally,  the  retina  is  found  attached  by  exudation  to  the  edge  of  the  ectasia. 

In  recent,  and  parti cuhnw^On  rapidly-developed,  ectasia,  the  optic  papilla  is  often 
very  hyperaemic;  othe/^vis&dt  and  its  connective-tissue  envelop  do  not  show  much 
change,  except  in  exten^H^  staphylomata. 

The  prominence^j$ich  the  inner  nervous  sheath  forms  in  its  passage  to  the  ante¬ 
rior  scleral  layej^VaJd  over  which  the  tubes  of  the  optic  nerve  curve  to  pass  into  the 
retina,  witWj&arc  of  choroid  attached  to  it,  recedes  at  the  base  of  the  crescent,  or  is 
even  draw^^fchward  in  the  direction  of  the  axis  of  the  latter.  The  result  of  this  is, 
ments  of  the  optic  nerve,  going  to  the  conus,  are  curved  as  soon  as  they 


esqap^Jofti  the  lamina  cribrosa.  In  extreme  cases,  even  the  whole  of  the  posterioi 
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choroidal  opening  is  displaced  toward  the  conus,  so  that  the  nervous  tubes  directed 
toward  the  latter  are  sharply  bent  at  the  fibrous  ring,  and  the  porus  opticus  falls  at 
the  edge  of  the  choroidal  opening  (Fig.  51,  c ,  Ed.  Jaeger). 

In  ectasise  of  a  higher  degree  of  development,  the  vitreous  is  not  uncommonly 
cloudy  in  its  posterior  part  and  separated  from  the  retina  by  a  fluid,  serous-like 
product.  The  vitreous  does  not  increase  in  volume,  when  the  posterior  chamber  of 
the  eye  is  increased  in  size  by  the  staphyloma,  but  the  space  is  filled  by  a  watery 
transudation,  which  detaches  the  vitreous  from  the  limiting  membrane,  and  separ¬ 
ates  the  latter  not  uncommonly  from  the  subjacent  retina,  in  the  form  of  small  ele¬ 
vations  ( Iwanoff ).  A  cataractous  opacity  has  often  been  observed  in  the  posterior 
i  pole  of  the  lens. 

Symptoms. — The  existence  of  posterior  staphyloma  is  always  most  certainly 
determined  by  the  ophthalmoscope.  Its  commencement  usually  betrays  itself  by 
collections  of  pigment  at  the  affected  arc  of  the  posterior  choroidal  opening.  This 
dark  border  then  divides  into  two  or  three  concentric  arcs,  or  simply  recedes  from 
the  connective-tissue  ring  of  the  optic-nerve  entrance,  and  the  ectatic  scleral  zone 
appears  as  a  bright,  small  seam,  which  gradually  widens  and  takes  on  a  crescentic 
I  (cko.lith.,  A,  E,  T)  or  quite  irregular  form.  If  the  staphylomatous  protrusion  con- 
I  tinues,  the  outer  border  of  the  crescent  continually  recedes  from  the  edge  of  the 
I  optic-nerve  entrance,  the  conus  acquires  the  appearance  of  anointed  arch  ( vhro.lith ., 
I R),  or  with  a  section  of  an  oval  ( chro .  lith.,  G)  or  circle,  or  it  is  irregularly  bulged 
I  out  (chro.  lith .,  S).  Usually,  large  cones  pass  beyond  the  diameter  of  the  optic  disc, 
lor  even  surround  the  latter  like  a  ring  (Fig.  55)  ;  it  even  not  unfrequently  happens 
I  that  the  arc  of  the  ring,  diametrically  opposite  to  the  crescent,  is  also  widened,  forms 
I  ft  crescent,  pointed  arc,  &c. ;  hence  a  double  crescent  is  perceived.  (Fig.  56.) 


Fig.  56. 


Fig.  56. 


O 


Mfrig  parts  of  the  fundus.  The  tendinously  white  surface 
quite  dull  through  the  thinned  choroid,  which  still  con- 
It  appears  covered  with  a  more  or  less  thick,  grayish- 


crescents  are  not  usually  very  characteristically  dis- 
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brown  or  brownisli-red  powder,  in  which  dark,  cloudy  figures,  often  also  groups  of 
blackish  pigment,  rather  large  vessels  from  the  vasculosa,  and  occasionally  small 
blood  extravasations,  may  be  seen.  The  part  of  the  choroid  affected  with  atrophy 
is  not  sharply  defined  from  the  neighboring  normal  part  of  the  fundus,  but  forms 
a  quite  irregular,  zigzag,  and  blurred  zone,  behind  which  the  border  of  the  crescent 
is  with  difficulty  recognized. 

If  the  staphyloma  has  existed  long,  and  progressed  slowly,  the  conus  appears  I 
very  bright  and  very  bluish-wbite,  on  account  of  far-advanced  atrophy  of  the  super¬ 
jacent  choroid,  and  thus  strongly  contrasts  with  its  surroundings  (chro.  lith .,  6), 
especially  when  it  is  bordered  by  dark  pigment.  Still,  the  color  is  not  always 
regular  ;  the  crescent  is  often  clouded,  brownish,  or  gray,  in  places  strewn  with  groups 
of  dark  pigment,  or  it  has  the  marbled  appearance  peculiar  to  a  senile  choroid  (chro, 
lith.,  E,  R).  Delicate  branches  of  vessels  are  also  occasionally  perceived,  which  may 
appear  at  any  point  of  the  conus,  and  pass  quickly  to  its  edge,  there  to  disappear  in  j 
the  choroid. 


Occasionally,  on  the  surface  of  the  bright  figure,  we  may  observe  quite  irregularly-formed  I 
shady  spots,  which  are  somewhat  modified  in  shape  and  position  by  change  of  direction  of  the 
light  thrown  in  by  the  mirror.  They  indicate  excavations  in  the  crescent,  and  consequently  elm*  j 
tions  on  the  staphyloma.  More  frequently,  a  crescentic  shadow  is  observed,  which  is  sometimes! 
nearer,  sometimes  further  from,  the  outer  edge  of  the  crescent,  and  is  also  influenced  in  position  and 
shape  by  the  direction  of  incident  light.  It  is  a  sign  of  protrusion  backward  of  the  staphyloma! 
wall.  This  protrusion  may,  moreover,  be  recognized  from  the  fact  that,  while  it  exists,  the  reti¬ 
nal  vessels  run  some  distance  above  the  surface  of  the  crescent,  or,  in  case  the  retina  participates! 
in  the  protrusion,  they  curve  backward,  again  to  resume  their  original  direction  at  the  edge  ol 
conus. 


In  extensive  posterior  staphyloma,  on  ophthalmoscopic  examination,  the  optiol 
disc  usually  appears  oval  (chro.  lith.,  G,  R,  S,  Fig.  55),  for  its  outer  wall  is  thenj 
displaced  backward,  and  its  surface  presents  itself  to  the.  eye  of  the  examiner  at  f 
great  angle. 

Still,  it  is  said  that  this  change  of  shape  is  not  apparent,  and  caused  by  j 

the  conditions  of  projection,  but  that  it  actually  (Liebreich,  Bonders.) 

The  ophthalmoscopic  appearance  is  of  cours^A^modified  by  pathological  change! 
in  the  vitreous,  lens,  the  part  of  choroid  sun^Wfmng  the  staphyloma,  &c.  We  most] 
frequently  find  extensive  choroidal  atrokfi^Stfie  results  of  exudative  neuro-retinitis,] 
&c.  (Chro.  lith.,  E,  E,  G,  R,  S,  Fig. 

In  rapidly-growing  ecrasia,  in  thembinity  of  the  crescent,  the  vessels  of  the  vascu 
losa  frequently  appear  very  distirmtly.  are  enlarged,  and,  like  reddening  of  the  papilla 
indicate  congestion.  (Fig.  56,/^k&!  lith.,  R.) 

2.  Extensive  posterior*  *  staphyloma  may  frequently  also  be  diagnosticate  I 

without  the  ophthalmoso^h^  If  the  patient  turns  the  eye  inward  as  far  as  possible, 
and  we  press  the  out^r*  tpmmissure  and  neighboring  conjunctiva  back,  we  may  <Flt0' 
distinctly  see  the  bjuepu’anslucent,  and  even  pad-like  prominent  zone,  at  the 
of  the  optic-nerv^Ihrance.  In  highly-developed  posterior  staphyloma,  the  elonga  I 
tion,  and  c<m§fcjhent  protrusion  of  the  eye,  often  also  its  oblique  position  an 
disturbe4^wbuity,  are  so  decided,  that  they  are  even  observed  at  a  distance,  * 
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3is^he  development  of  the  posterior  scleral  staphyloma  is  always  connected  tfi  I 
nn^^rAise  of  the  refraction,  on  account  of  the  displacement  backwards  of  the  cen  I 
of  the  retina  caused  by  it.  Eyes  of  a  high  degree  of  hypermetropia  become  thus| 
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liymetropic  in  a  less  degree,  emmetropic  or  myopic;  emmetropic  eyes  on  the 
contrary  become  myopic,  and  in  myopic  eyes  the  degree  of  myopia  increases. 

4.  Otherwise  the  functions  of  vision  are  far  less  disturbed  in  posterior  staphyloma 
than  we  should  suppose  from  the  anatomical  and  ophthalmoscopical  appearances. 
Low  degrees  of  ectasia  usually  betray  themselves  by  no  subjective  symptoms,  and 
even  extensive  staphylomata,  which  envelop  the  papilla  in  more  than  halt  its  cir¬ 
cumference,  are  not  necessarily  connected  with  great  disturbance  of  vision  referable 
to  them.  The  rule  usually  holds  good,  that  equal  degrees  of  development  of  the 
staphyloma  disturb  vision  the  more  easily  and  more  decidedly,  the  more  rapidly 
they  have  occurred.  In  suddenly  occurring  posterior  scleral  staphyloma,  even  when 
not  extensive,  such  disturbances  almost  always  occur.  They  are  of  very  different 
sorts,  and  in  special  cases  combine  very  variously. 

Sometimes  we  have  the  recognized  symptoms  of  congestion  of  the  retina  and 
choroid,  or  those  of  a  more  or  less  advanced  hyperaesthesia  of  the  retina  and  optic 
nerve  and  the  ciliary  system. 

Movable  and  fixed  scotomata  occur  very  frequently,  and  are  very  annoying. 
These  are  immediately  caused  by  proliferation  of  the  cells  of  the  vitreous,  but  ulti¬ 
mately,  like  the  above-mentioned  diseased  states,  by  protrusion  of  the  retina  and 
choroid,  and  the  consequent  disturbance  of  circulation  and  nervous  irritation. 

Among  the  disturbances  of  vision  directly  caused  by  the  staphylomatous  forma- 
n,  belongs  especially  the  enlargement  of  the  blind  spot.  This  results  immediately 
[from  the  material  changes  which  the  retina  in  the  territory  of  the  staphyloma 
undergoes  in  rapidly-developed  or  far-advanced  ectasia,  and  which  may  at  first  be 
[defined  as  a  separation  of  the  elements  sensitive  to  light,  but  later  becomes  a  true 
atrophy  of  the  nervous  portions.  Perhaps,  also,  the  short  curvature  of  the  nervous 
coming  from  the  lamina  cribrosa,  and  the  displaced  border  of  the  bacillar  layer 
jtoward  the  crescent,  is  a  chief  cause.  At  the  commencement,  moreover,  the  enlarge¬ 
ment  of  the  blind  spot  is  not  particularly  remarked;  it  is  rather  filled  in  by  the 
pigment,  and  only  appears  on  careful  attention,  when  sharp  and  clear  perceptions 
required.  It  then  often  appears  as  a  very  thin  mist,  covering  parts  o£tiie  object 
fp>  outward  from  the  point  of  fixation.  Subsequently,  however,  the^art^in  ques- 
of  the  visual  field  become  more  and  more  indistinct;  an  interruption 

Incurs,  which  follows  the  patient  constantly  in  the  shape  of  afVacant  spot,  and 
penally  interferes  with  reading,  writing,  &c.,  although  cen&©vision  may  not  be 
[rntbe  least  disturbed. 

Staphyloma  often  causes  metamorphopsia  also.  Pati^gy  see  objects,  or  parts  of 
lying  in  certain  sections  of  the  visual  field,  imported  in  certain  directions, 
betimes  also  interrupted,  and  the  parts  shoved  u^against  each  other.  This  dis- 
mcement  is  especially  noticed  in  lines  and  in  h^2^s  composed  of  lines.  There  is 
^nd  for  supposing  this  to  be  due  to  change^^osition  of  the  rods  and  cones,  and 
!  referring  this  to  the  irregular  tension  >^Frtain  retinal  layers,  especially  on  the 
mtral  portions,  which  are  firmly  adlye*eQ)to  the  choroid. 

|  ^arg©  staphylomata,  the  great  explosion  and  consequent  disturbance  of  nutri- 
^  of  the  retina,  usually  cause  cfc^Sjed  decrease  of  sharpness  in  the  whole  field  of 
i  and  also  interruptions  an^Jmiitations  of  the  latter.  Oases  are  not  rare  where 
Is  even  limited  to  q^^hative  perception  of  light,  or  complete  amaurosis 

25  ^ 
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Causes. — The  predisposition  to  staphyloma  posticum  is  probably  congenital, 


and  is  to  be  sought  in  a  slighter  firmness  of  the  seam  which  closes  up  the  fissure  of 


the  foetal  eye.  The  circumstance  that  the  staphyloma,  with  few  exceptions,  begins 
at  the  external  and  lower  circumference  of  the  sheath  of  the  optic  nerve,  indicates 
this ;  therefore  at  a  point  which  corresponds  to  the  position  of  the  cleft  in  the  foetal 
eye,  and  to  the  so-called  “  protuberantia  scleroticae 17  {Ammon).  The  exquisite  hered¬ 
itary  character  of  the  affection,  which  has  been  wrongly  denied  (H.  Cohn ),  can 
also  be  brought  forward  as  proof  of  this  view.  ^ 

Trustworthy  investigations  of  a  large  number  of  children  have  proved  that  the  staphyloma 
posticum  is  disproportionately  frequent  in  the  descendants  of  myopic  parents,  and  that  the 
position  and  the  special  form  of  the  staphyloma  in  mother  and  child,  even  in  the  different 
brothers  and  sisters,  and  in  both  eyes  of  one  and  the  same  individual,  are  often  remarkably 
similar,  or  even  exactly  alike  {Ed.  Jaeger). 

It  appears  that  eyes  wTith  an  elongated  axis  are  more  disposed  to  it ;  at  least  the 
staphyloma  posticum  is  found  in  such  eyes  in  a  remarkably  high  percentage  of 
cases.  Still  the  staphyloma  in  question  is  developed  usually  in  every  form  of  eye, 
and  if  it  appears  in  the  greater  number  of  cases  to  be  united  with  myopia,  the 
reason  is  that  the  elongation  of  the  axis  of  the  globe  thus  produced  carries  along 
with  it  an  increase  of  the  refraction.  In  fact  we  meet  with  the  staphyloma  posti¬ 
cum  by  no  means  rarely  in  eyes  decidedly  hypermetropic  {Bobrowolsky) ;  the  elon¬ 
gation  of  the  axis  is  not  sufficiently  great  in  order  to  change  the  highly  hyperme¬ 
tropic  globe  into  an  emmetropic  or  a  myopic  one. 


The  staphyloma  posticum  is  without  a  doubt  favored  and  occasioned  in  its  de¬ 


velopment  by  congestive  conditions  of  the  posterior  scleral  zone.  The  latter  are, 
under  certain  conditions,  to  be  referred  to  disturbances  of  circulation  in  the  region 
of  ramification  of  the  superior  vena  cava.  Their  chiefest  and  most  frequent  source 
is  found  in  the  long-continued  and  violent  straining  of  the  accommodation  of  the, 
eyes.  It  is  a  fixed  fact  that  the  staphyloma  posticum  occurs  but  very  seldom  in  the  j 
lower  classes  of  the  population,  especially  in  half-ci^ftwed  countries,  where  the 
school  education  is  very  slight,  and  is  generally  enth^Swieglected  by  the  majority 
of  individuals.  It  even  occurs  but  rarely  amon^s^Jr  people  when  a  high  degree! 
of  myopia  exists.  On  the  contrary,  according^©  exact  statistical  investigations! 
{IE  Cohn),  the  frequency  and  the  degree  oK^elopment  of  the  staphyloma  posti¬ 
cum  inerease  with  the  amount  and  dur^iftipp  the  efforts  to  which  the  eyes  during! 
life  at  school  are  exposed.  C 

It  is,  however,  also  known  that  uch  overworked  eyes  a  considerable  hypci  j 
semia  of  the  entrance  of  the  op nerve  is  almost  constantly  present,  which  prop'1  j 
gates  itself  without  a  doubt  ^ojjCne  natural  vascular  connections  to  the  posteiiorj 
scleral  zone,  and  can  rfmch  the  more  easily  occasion  a  relaxation  of  th'J 

parts,  as  the  region  of  t>reS^>sterior  scleral  circulation  is  removed  from  the  regulat-* 
ing  influence  of  the  (^syccapsule  of  the  globe. 

More  recently  it^s^elieved  that  a  prominent  part  in  the  production  of  the  staphyloma  P0I^B 
cum  should  be  a^Ejtauted  to  the  action  of  the  ciliary  muscle,  whose  longitudinal  fib®1®  ‘  M 
usually  verv^W^Hy  developed  in  very  myopic  eyes,  upon  the  posterior  line  of  insertion 
the  chorc^N^Vriier,  Iwanoff).  Still  opposed  to  this  view  is  the  fact  that  the  staphyloma  ■ 
question  isV^veloped  primarily,  with  few  exceptions,  merely  on  the  external  circumference  jm 
the  pgjpjia,  therefore  exactly  in  that  position  in  which  the  ciliary  muscle  can  produce  e  ^  .  ■ 

^Vjii&e  it  is  here  the  farthest  removed  from  the  optic  papilla,  and  its  action,  rnoieov  j 
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borhood  of  the  macula,  even  when  otherwise  the  effect  of  its  contraction  were  in  a  condition 
to  propagate  itself  through  the  very  extensible  choroid  up  to  the  edge  of  the  papilla. 

The  observation  of  cases  in  which  the  staphyloma  in  question  manifests  itself  immediately 
from  the  commencement  with  the  appearances  of  an  advancing  intra-ocular  inflammation,  or 
its  consequences,  with  opacities  of  the  retina  or  vitreous,  with  excavations  of  the  optic  nerve, 
etc.,  has  led  to  the  error,  that  an  inflammation  was  the  source  of  the  staphyloma  posticum 
[Graefe,  Heiymann)—a.n  error  which  is  already  refuted  by  the  fact  that  products  of  prolifera¬ 
tion  and  appearances  of  inflammation  as  a  rule  are  wanting  in  the  staphyloma  in  question,  and 
that  on  the  contrary  primary  sclero-choroiditis  very  seldom  gives  rise  to  staphyloma  pos¬ 
ticum. 


Course  and  Results. — The  first  symptoms  of  the  staphyloma  often  appear  in 
infancy  (Ed.  Jaeger).  The  further  development  after  birth  is  in  many  cases  ex¬ 
ceedingly  slow,  and  very  frequently  interrupted,  so  that  it  requires  many  years  for 
its  full  development.  In  other  cases,  however,  it  progresses  very  rapidly,  and  then 
reaches  a  high  grade  in  a  short  time.  (See  Course  and  Results  of  Myopia.) 

The  staphyloma  may  become  stationary  at  any  stage.  Not  unfrequently  cases 
occur  where  staphylomata  exist  unchanged  from  earliest  youth  to  old  age.  A  dis¬ 
appearance  of  an  ectasia  once  developed,  even  if  of  the  lowest  grade,  is  scarcely  to 
be  hoped  for ;  at  least  no  such  cases  are  reported.  But  occasionally  large  vesicular 
staphylomata  burst,  their  watery  contents  are  diffused  in  the  orbit,  but  are  soon  ab¬ 
sorbed,  while  the  amaurotic  globe  shrinks  and  decreases  in  size. 

The  greater  distensibility  of  the  sclerotic,  which  is  manifested  in  staphyloma 
posticum,  is  on  the  whole  unfavorable  to  increase  of  intra-ocular  pressure,  and  hence 
glaucomatous  processes  occur  very  seldom  in  such  eyes,  particularly  when  they  are  of 
a  myopic  formation.  Still  the  posterior  scleral  staphyloma  by  no  means  offers 
security  against  subsequent  sclerosis  of  the  sclerotic,  and  may  cause  even  obstruc¬ 
tion  of  some  venous  vessels  by  the  stretching  of  the  posterior  scleral  ring,  and  thus 
lead  to  increase  of  the  intra-ocular  pressure. 

The  detachment  of  the  retina,  which  not  unfrequently  occurs,  is  most  to  be  feared, 
as  it  is  usually  injurious  to  both  eyes,  and  causes  them  finally  to  atrophy.  Hemor¬ 
rhages  in  the  vicinity  of  the  yellow  spot  not  unfrequently  occur  ( chraQwh .,  R),  espe¬ 
cially  if  the  ectasia  increases  rapidly.  They  are  mostly  from  the  va^jsu^a,  and  depend 
on  the  rupture  of  vessels  caused  by  the  excessive  local  tension.  the  elastic  mem¬ 

brane  often  ruptures,  and  the  blood  presses  under  the  retinarSk  even  into  its  tissue, 
breaking  it  up.  Inflammation  always  occurs  in  the  vicinitywf  the  hemorrhage,  and 
Ihe  consequent  changes  in  the  retinal  tissue  forbid  all  Ko^pQf  complete  restoration  of 
functional  activity.  As  a  rule,  a  central  interruption  OTWision  remains. 

Treatment. — In  very  myopic  eyes,  attention  hhpt,  from  the  first,  be  paid  to  the 
groat  danger  of  scleral  protrusion,  and  every  ^jjig  must  be  avoided  that  may  caufle 
ingestion  or  an  increase  of  intraocular  pressi^^fSee  Treatment  of  Short-sightedness.) 

If  the  ectasia  has  already  shown  £n<l  19  progressing,  of  course  the  eyes 
^st  be  most  carefully  used  till  theprooess  is  arrested.  If.  the  development  is  rapid, 
01  if  the  disease  has  already  causecfdiaturbance  of  vision,  the  danger  to  the  functional 
Megrity  of  the  retina  is  so  incijeasea,  that  all  other  considerations  must  give  way, 
an^>  the  possible  results  beio^xjsplained  to  the  patient,  he  must,  in  every  way,  be 
llrged  to  protect  the  eyes*  v^-should  lay  aside  his  customary  glasses,  and  avoid  every 
efibrt  of  accommodatm^Owzling  light  and  strong  contrasts  in  illumination,  as  well 
as  every  thing  that  mnyCcause  local  congestion. 

Intercurrent  ^OT*stions  increase  the  indications  for  strict  care,  and  are  to  be 
b' eated  moat  carenmv  on  general  principles. 
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But  we  must  warn  against  repeated  and  large  local  blood-lettings.  Their  advantage  is  prob¬ 
lematical,  and  their  effect  on  the  general  health  of  the  patient  is  often  bad.  The  same  is  true 
of  mercurials. 

Irritating  foot-baths  and  laxative  mineral  waters,  moderately  used,  at  least  do  no  harm,  if  they 
do  not  benefit. 

Iridectomy  has  already  proved  incapable  of  arresting  the  progress  of  the  ectasia.  ( Graefe .)  It 
is,  however,  proper,  if,  with  some  increased  hardness  of  the  globe,  the  optic-nerve  entrance  begins 
to  be  excavated.  Repeated  paracenteses  of  the  cornea  are  dangerous,  and  therefore  are  to  be 
avoided.  ( Secondi .)  The  division  of  the  ciliary  muscle  is  certainly  of  no  more  benefit  than  a  well- 
done  iridectomy ;  it  is  at  the  same  time  more  difficult  and  dangerous. 

Authorities. — Scarpa ,  Trattato  d.  princ.  mal.  d.  occhi.  Pavia.  1816.  II.  S.  146. — Ammon, 
Zeitschift.  f.  Ophth.  I.  S.  55,  II.  S.  248;  Klin.  Darsteilungen,  &c.  I.  Berlin,  1837.  Taf.  7 ;  A.  f.  0. 
IV.  1.  S.  40. — Stellwag,  Ophth.  II.  S.  723 .—Ed.  Jaeger ,  Einstellungen  des  dioptr.  Apparates. 
Wien.  1861.  S.  25,  33,  42,  46,  50,  54,  62,  70. — Bonders,  Die  Anomalien  der  Refraction  und  Acc. 
Wien.  1866.  S.  296,  302,  304,  306,  311,  313,  316,  318,  322,  324,  330,  332,  337 .—Graefe,  A.  f.  0. 1. 1. 
S.  390,  394,  397,  399,  I.  2.  S.  307,  309,  310,  II.  2.  S.  241,  294,  III.  2.  S.  394,  396,  IY.  2.  S.  153,  155, 
VIII.  2.  S.  304,  306. — Heymann,  ibid.  II.  2.  S.  131, 134 .—Sichel,  ibid.  III.  2.  S.  234,  243 .—Schweig- 
ger ,  ibid.  IX.  1.  S,  194,  196;  Verlesgn.  uber  den  Gebrauch  des  Augenspiegels  Berlin,  1864.  S.  81. 
84. — IT.  Muller,  Yerhandlgn.  der  Wurzburg,  phys.  med.  Gesellschft.  1858.  8.  Mai.  c. —  MVedl,  Atlas, 
Iris-Choroidea,  Retina-Opticus. — Liedoreich,  A.  f.  O.  VII.  2.  S.  124  ;  Atlas  der  Ophth.  Berlin, 
1863,  Taf.  3. — Coccius ,  Ueber  Glaucom.  Entzundg.  &c.  Leipzig.  1859.  S.  40.-  Secondi,  Clinica  oc 
di  Genova.  Riassunto.  Torino,  1865.  S.  49. — Stellwag ,  der  intraoc.  Druck.  1868.  S.  58. — Ed. 
Jaeger ,  Handatlas,  Fig.  41-43,  59,  60,  109-128. — Graefe ,  A.  f.  O.  XV.  3.  S.  173. — Heymann , 
Ophthalmologisches.  1868.  S.  27. — Coccius ,  der  Meehan,  d.  Acc.  Leipzig,  1868.  S.  71,  84,  87.— 
H.  Cohn ,  Untersuchungen  von  10060  Schulkindern,  Leipzig,  1867.  S.  60  ;  Berlin,  kl.  Wochen- 
schrift,  1867.  No.  50 ;  1868.  No.  SO.—Dobrowlski,  kl.  Monatbl.  1868.  Beilage.  S.  99,  193.- 
Power ,  Lancet,  1868.  1.  S.  16. — Mauthner ,  Lehrb.  d.  Ophthscop.  Wien,  1868.  S.  419-426.— 
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EIGHTH  SECTION. 


INFLAMMATION  OF  THE  CONJUNCTIVA.  CONJUNCTIVITIS, 
SYNDESMITIS. 


Anatomy. — The  conjunctiva  is  a  mucous  membrane.  It  begins  as  the  immediate 
continuation  of  the  external  integument  on  the  edges  of  the  lids,  and,  as  palpebral 
conjunctiva,  covers  the  posterior  surface  of  the  eyelids.  Close  to  the  orbital  border 
its  course  is  interrupted,  and  it  extends  over  the  globe  as  a  reflection  of  the  con¬ 
junctiva.  Here  it  unites  closely  with  the  sclerotica,  and  covers  its  anterior  half  from 
near  the  equator  up  to  the  border  of  the  cornea,  having  the  name  of  conjunctiva  of 
the  globe — ocular  conjunctiva.  It  even  passes  over  the  outermost  border  of  the 
sclerotica,  and  appears  upon  the  cornea  as  a  small  border — limbus  conjunctivalis. 
It  here  completely  unites  with  the  corneal  tissue.  The  portion  of  the  reflection  cor¬ 
responding  to  the  inner  angle  of  the  lid  appears  in  the  form  of  a  crescentic  fold, 
the  plica  semilunaris .  The  lachrymal  caruncle  rests  upon  the  anterior  part  of  this 
fold.  The  caruncle  is  a  conglomeration  of  hair-follicles,  held  together  by  connec¬ 
tive  tissue,  with  rosette-shaped  sebaceous  glands,  and  fat-cells  lying  between. 

This  is  united  by  a  bundle  of  tendinous  fibres  to  the  capsule  of  the  eye,  at  the 
place  in  which  the  latter  is  perforated  by  the  rectus  intemus  (Luschka). 


The  conjunctiva  consists  of  reticulated  connective  tissue,  the  chief  constituents 
of  which  are  the  so-called  connective-tissue  corpuscles,  and  a  loose  fibrous  intercel¬ 
lular  substance  situated  between  them.  In  the  first  period  of  childhood  this  tissue  is 
tolerably  clear ;  later,  however,  it  appears,  particularly  in  the  tarsal  and  retro-tarsal 
portions,  interspersed  with  numerous  lymphoid  cells,  and  thus  gains  an  adenoid 
character  (. Henle ).  Anteriorly  the  tissue  is  condensed  into  a  compacts  basal  mem¬ 
brane,  which  is  covered  by  several  layers  of  epithelium,  gener  all  wxafSk  cylindrical 
shape.  £\> 

The  connective  tissue  corpuscles  are  spindle-shaped  or  stellate  nfi\ehted  cells,  from  the 
walls  of  which  proceed  a  number  of  very  fine,  tubular,  ramifym^jjbcesses,  which  anasto¬ 
mose  with  similar  processes  of  neighboring  connective-tissue  covp^eies,  and  thus  form  a  kind 
of  network,  the  mesh-knots  of  which  are  represented  by  th/'ctfh^themselves.  The  intercel¬ 
lular  substance  is  transparent,  homogeneous,  but  scissiie  m-certain  directions,  by  which  it 
s  the  appearance  of  being  composed  of  matted  bunchs^f  very  fine,  wavy,  contorted  fibres, 
firing  parallel  to  one  another.  Mingled  with  thes^dements  are  found  elastic  fibres  in 
varying  quantity.  The  epithelium  consists  in  thew&st  inferior  layers  of  round  cells,  in  the 
more  superficial  layers  however  of  cells,  whichJtJVoach  decidedly  the  cylindrical  form,  are 
however  somewhat  flattened,  and  thus  repn^M&ransitions  to  those  of  squamous  epithelium 
Wolfring).  In  the  region  of  the  conjunapJv palpebrarum,  ridged  or  thorny  cells  have  been 

|  demonstrated  {M.  Schultze).  Qj 

Each  of  the  separately  nau|Sd  portions  of  the  conjunctiva  has  its  anatomical 
|  peculiarities.  The  conjunct^TV^i  the  lid  consists  of  a  dense  layer  of  connective 
3  corresponding  to  ihOJiUs,  which  is  closely  connected  with  the  posterior  sur- 
*ace  of  the  cartilage  o£\WM.id,  since  a  number  of  the  short,  straight  fibres  proceed 
brush-like  from  the  battik  to  the  conjunctival  tissue  (  Wolfring).  Still,  both  tissues 
are  Very  plainly  ^flSi^guished  in  fine  sections  by  the  remarkably  dark  tint  which 
I  conjunctival^ cmves  from  the  enormous  number  of  lymphoid  bodies  embedded  in 
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it.  The  surface  of  the  tarsal  conjunctiva  is  interspersed  with  numerous  furrows,  or 
indentations,  running  in  all  directions,  very  often  crossing  each  other,  sometimes  deep, 
sometimes  shallow,  sometimes  running  perpendicularly,  sometimes  obliquely,  ending 
here  and  there  in  blind  extremities,  which  in  transverse  sections  resemble  very  strongly 
glandular  spaces,  and  in  fact  have  been  regarded  as  such.  In  children  these  furrows 
and  indentations  are  still  but  slightly  developed ;  in  adults  however  they  are  very 
sharply  defined  (Stieda,  Wolf  ring).  Towards  the  border  of  the  eyelid,  where  the 
conjunctiva  is  very  thin  and  is  closely  united  with  the  tarsus,  they  appear  denser, 
more  numerous,  and  very  flat ;  towards  the  convex  border  of  the  tarsus  they  become 
less  numerous,  but  are  deeper ;  upon  the  tarsal  border  itself,  where  the  conjunctiva 
is  thicker  and  only  more  loosely  attached  to  the  tarsus,  they  commence  to  pass 
directly  into  the  deep  furrows,  which  separate  the  folds  of  the  retro-tarsal  portion 
from  one  another,  and  are  generally  arranged  parallel  to  the  border  of  the  tarsus. 
In  a  similar  degree  we  find  the  conjunctiva  directly  upon  the  free  border  of  the  lid, 
also  still  perfectly  smooth,  and  close  by  are  seen  the  smallest  papillary  elevations, 
which  can  scarcely  be  perceived,  even  with  the  lens ;  further  on  towards  the  retro- 
tarsal  portion  of  the  conjunctiva,  and  towards  the  angle  of  the  eye,  they  become 
gradually  larger,  until  they  finally  can  be  seen  even  with  the  naked  eye,  and  pass 
into  the  folds  of  the  mucous  membrane  on  the  convex  border  of  the  tarsus.  It  is 
usual  to  describe  the  elevations  as  papillae ;  but  strictly  speaking  this  character 
does  not  fit  them.  At  any  rate,  the  loop-like  endings  of  the  vessels  are  wanting  in 
them ;  the  division  of  the  vessels  is  everywhere  rather  more  uniformly  net-like. 
(Stieda,  Wolfring.)  The  retro-tarsal  portion  of  the  conjunctiva  is  much  more 
loosely  woven,  particularly  richly  interspersed  with  lymphoid  cells  (Blurriberg), 
thicker,  and  is  connected  with  the  orbital  tissue,  particularly  with  its  fascia-like 
condensed  portions,  by  a  very  long-fibered,  wide-meslied,  flocculent  connective  tissue, 
which  admits  of  considerable  displacement.  Instead  of  the  papillary  elevations, 
deep  furrows  are  found  upon  its  surface,  as  was  already  mentioned,  the  largest  of 
which  run  tolerably  parallel  to  the  tarsal  border,  and  cauasjtiie  portion  of  connec¬ 
tive  tissue  under  consideration  to  appear  transversely  f * 

Inside  the  furrows  of  the  tarsal  and  retro-tarsal  portiqp^he  cylinder  shape  of  the  epithe¬ 
lial  cells  is  generally  somewhat  more  sharply  defined  on  the  surface  of  the  elevations, 
which  is  much  more  exposed  to  pressure  of  the  lid  a^jl^o  scratching.  Between  the  epithelial 
cells  of  the  conjunctiva,  very  numerous  circularises,  of  the  form  of  a  bottle,  very  much 
bulged  out,  are  often  found,  which  open  upon  thqjJee  surface  by  a  very  narrow  neck,  and  are 
brought  into  nearer  connection  with  the  secrgj&on  of  mucus.  They  are  usually  described  as  cup- 
cells  ( Stieda ,  F.  E.  Schultze ,  Elmer ,  AVies).\3n  addition  to  these  occur  a  number  of  compound, 
grape-shaped  glands  in  the  retro-tarsal ^rtion,  which  lie  in  the  sub-conjunctival  tissue,  open 
by  long  excretory  ducts  obliquely  up^mne  surface,  and  correspond  in  their  entire  structure 
to  the  lachrymal  gland,  and  hen^e  |tr a  also  described  as  accessory  lachrymal  glands  (Krause). 

[Note.  — Becap  itulatiop  "  minute  anatomy  of  the  conjunctiva.  The  palpebral  conjunc¬ 

tiva  consists  of  a  basemeiKnAmbrane  or  mucosa,  covered  by  an  epithelium  disposed  in  three 
or  four  layers,  the  superficial  ones  being  flattened,  the  deeper  ones  approaching  the  columnar 
in  shape.  The  surfob^l  flat  and  perforated  by  the  openings  of  blind  intestinal-like  glands 
which  are  embedd^C^.  the  mucosa.  The  walls  of  these  glands  are  formed  by  convolutions  of 
the  basement^a^mmrane,  and  they  are  lined  by  cylindrical  epithelium.  At  the  retro-tarsal 
fold  the  paf^m^«  epithelium  is  changed  into  the  cylindrical  form,  and  the  papillae,  which  are 
rarely  fourkl  mi  the  tarsal  portion,  become  prominent.  The  glandular  culs-de-sac  become  larger 
and  wef!^  with  two  new  kinds  of  glands.  The  one  is  constant,  acinous  in  nature,  and  are 
mo&t  numerous  near  the  openings  of  the  lachrymal  ducts;  they  are  lenticular  in  shape  an 
UnGy  ith  pavement  epithelium.  The  second  variety  are  conglomerate,  tubercular  in  shape,  | 


an  im 


ingly 
"ig, 
ocular 
region 
Th« 
part  fi 


glands. 


°f  this 


Thej 
red  litth 
Oscular 
arteries 

lies  imm 
which  ur 
“gain  un 
the  centi 
Periphera 


the 


conju 


ln  fine  bi 


“ieny  ini 
slight  ami 


Lymp 
network  , 

ar°nnd  th 


BLOOD-VESSELS  AND  LYMPHATICS  OF  THE  CONJUNCTIVA. 


359 


and  are  found  singly,  or  in  groups  along  the  fornix.  As  the  conjunctiva  passes  on  to  the  globe, 
the  epithelium  again  becomes  squamous,  and  the  whole  conjunctiva  is  thinner.  There  are 
here  no  papillae,  and  but  few  glands.  Thus  we  see  that  the  conjunctival  structure  consists  of 
the  so-called  adenoid  tissue,  that  is,  of  a  mesh-work  of  connective-tissue  fibers,  with  a  large 
number  of  cells  resembling  lymph  corpuscles.] 


The  ocular  or  sclerotical  conjunctiva  is  less  tougli  and  thick  than  that  of  the 
lids.  It  contains  many  elastic  fibers,  and  is  loosely  and  movably  attached  to  the 
membrane  of  the  globe,  covering  the  anterior  zone  of  the  sclerotica  by  a  connective 
tissue,  containing  fat-cells  in  varying  quantity.  There  are  no  papillae  or  glands  on 
this  portion.  On  the  other  hand,  the  epithelium  is  strongly  developed,  and  is  con¬ 
tinued  uninterruptedly  upon  the  cornea. 

The  vessels  are  abundant  in  all  portions  of  the  conjunctiva,  especially  on  the 
teal  portions  and  limbus  conjunctivalis.  These  are  divided  into  anterior  and 
posterior  vessels.  The  former  supply  the  zone  next  to  the  ocular  conjunctiva,  and 
are  most  intimately  connected  with  the  episcleral  vessels,  and  are  ultimately 
branches  of  the  anterior  ciliary  arteries.  The  posterior  conjunctival  vessels  supply 
the  posterior  zone  of  the  ocular  conjunctiva,  the  reflection,  and  the  tarsal  portion. 

Its  arterial  twigs  are  branches  of  the  vessels  of  the  lids  and  the  lachrymal  glands, 
and  also  receive  accessions  from  the  angular,  the  temporal,  and  infra-orbital  arteries. 
The  veins  pass  for  the  most  part  over  into  the  vena  angularis,  and  to  the  temporal 
veins.  They  also  anastomose  with  the  orbital  veins.  The  posterior  conjunctival 
vessels  are  connected  with  the  anterior,  and  through  these  with  the  ciliary  system  ; 
an  immediate  connection  with  the  latter,  however,  does  not  exist,  or  it  is  exceed¬ 
ingly  slight.  {Leber.)  The  anatomy  explains  the  existence  of  the  so-called  vascular 
ring,  that  is,  the  dense  injection  of  the  most  anterior  zone  of  the  episclera  and 
ocular  conjunctiva,  in  irritation  and  inflammations  in  the  cornea,  iris,  and  the  ciliary 
region. 


The  arterial  branches  supplying  the  conjunctiva  of  the  lid  proceed  for  the  most 
part  from  the  arterial  arches,  situated  upon  the  anterior  surface  of  the  tarsus,  per¬ 
forate  the  cartilage,  and  run  upon  its  internal  surface  parallel  to  t]jA  meibomian 
glands,  giving  off  a  quantity  of  small  branches,  part  of  which  run  H^kward  to  the 
tarsal  glands,  and  part  enter  the  papillary  elevations  of  the  conm^iva.  The  veins 
of  this  region  take  an  exactly  similar  course  {Wolf ring). 

The  injection  is  apt  to  be  greatest  in  the  limbus  conjunctivali£*y&& re  it  is  seen  as  an  evenly 
red  little  band,  sharply  bounded  anteriorly,  and  lying  on  tl/pcbn^al  margin.  The  episcleral 
vascular  tissue  is  more  strongly  developed  in  its  immediate  vicinity  ;  a  large  number  of  small 
arteries  bend  around  and  run  into  the  limbus,  which,  dpirhred  of  the  sub -conjunctival  tissue, 
Iks  immediately  on  the  cornea.  It  gives  off  at  the^anfe  time  a  number  of  little  branches, 
which  unite  with  each  other  in  arches.  Smaller  J^ra&ches  proceed  from  these  arches,  which 
&?aiu  unite  by  anastomosis,  and  thus  form  aiy^e^dingly  dense  network,  which  reaches  to 
the  central  margin  of  the  conjunctival  layfe^wm  on  the  one  hand  serves  as  the  origin  of  the 
.,  looped  network  of  the  corng^,|byh  on  the  other  transmits  numerous  branches  to 
conjunctiva,  and  is  connected  to  th|p<iEerior  conjunctival  vessels  by  means  of  its  ramifi- 
cations.  The  finest  terminal  loops  of  tne  network  in  the  limbus  pass  into  veins,  are  collected 
111  fine  branches,  which,  in  a  simMQianner,  are  woven  into  a  thick  mesh -work,  and  empty 
chiefly  the  scleral  twigs  ofJ^Q^nterior  ciliary  veins,  allowing,  however,  a  proportionately 
8hght  amount  of  blood  to  paa^rfeo  the  peripheral  conjunctival  veins  {Leber). 

Lymphatic  vessels  numerous  in  the  conjunctiva.  They  are  said  to  form  a  thick 

^twork  on  the  margin  of  the  cornea,  which  extends  toward  this  in  a  great  number  of 
8 lghtly  curved  arc^pv^On  its  periphery  a  large  lymphatic  vessel  has  been  seen,  which  passes 
ar°nnd  the  cornfcal  flmrgin  in  quite  a  regular  circle.  Prom  this  a  great  number  of  branches 
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are  said  to  pass  over  to  the  cornea,  while  on  the  other  side  branches  run  backward,  and  open 
into  actual  lymphatic  twigs,  which  are  subsequently  united  to  the  sub-maxillary  glands 
( W.  Krause ,  Mauchle). 

It  appears  that  they  open  freely  in  the  interstices  of  the  connective  tissue  (Bill¬ 
roth,  Tomsa.) 

The  conjunctiva  is  also  richly  supplied  with  nerves,  especially  the  palpebral 
portion,  the  limbus  conjunctivalis.  The  reflection  has  less.  They  arise  chiefly  from 
the  fifth  nerve  ( tri-facial ). 

These  enter  the  posterior  portion  of  the  conjunctiva,  near  both  angles  of  the  eye,  compressed 
into  two  large  bundles,  ramify  rapidly,  and  spread  out  over  the  entire  conjunctival  sac.  In 
the  most  anterior  layers  they  form  a  wide-meshed  texture,  which  is  situated  partly  beneath, 
partly  above  the  capillary  layer,  and  gives  off  a  large  number  of  fine  fibers  without  medulla, 
which  run  horizontally  directly  beneath  the  epithelium  for  some  distance,  in  a  slightly  tor¬ 
tuous  course,  give  off  some  few  branches,  and  finally  as  a  rule  end  free,  without  entering  the 
epithelium  itself  ( Helfreich ).  In  the  scleral  conjunctiva  and  in  the  semi-lunar  fold,  club- 
shaped  terminations  occur,  even  though  few  in  number  ( Kolliker ).  In  many  papillary  eleva¬ 
tions  some  individual  nerve  fibers  are  said  to  pass  over  into  tactile  bodies  {Krause). 

The  unequal  division  of  the  conjunctival  nerves  is  the  cause  of  the  palpebral  conjunctiva 
appearing  most  sensitive,  while  the  retro-tarsal  fold  displays  a  lower  degree  of  sensibility,  so 
that  foreign  bodies  may  lie  there  for  a  long  time  without  causing  pain.  These  nerves  are  con¬ 
nected  very  closely  in  function  with  the  other  branches  of  the  trigeminus,  particularly  with 
the  ciliary  nerves,  and  by  these  indirectly  with  the  retina  and  optic  nerve.  Hence  great  irri¬ 
tation  of  the  conjunctival  nerves  easily  lead  to  hyperesthesia  of  the  ciliary  and  optic  nerves, 
and  vice  versa. 


Tlie  secretion  of  the  conjunctiva  is  not  only  mucus,  but  also  the  lachrymal  fluid. 
We  may  properly  say  that  a  greater  part  of  the  tears  constantly  covering  the  con¬ 
junctival  sac  have  their  origin  in  the  conjunctival  vessels.  The  conjunctiva  has  a 
great  power  of  resorption,  on  account  of  the  vascular  richness  of  the  conjunctival 
tissue. 


Nosology. — A.  The  inflammation  in  the  conjunctiva,  as  elsewhere,  is  character¬ 
ized  by  enormous  exudation  of  white  blood  corpuscles  frcfc^the  vessels  and  by  in¬ 
crease  of  the  latter  by  proliferation.  The  young  cell^y^ear  densely  packed  to¬ 
gether  along  the  walls  of  the  vessels,  and  form  in  thp^e&per  layers  of  the  conjunc¬ 
tiva  more  or  less  thick  rows,  which  branch  freca^p^y,  and  by  anastomosing  with 
one  another  form  a  species  of  network,  the  wj&^meshes  of  which  are  filled  with 
the  connective  tissue,  infiltrated  with  serupf7>mJl  sparsely  interspersed  with  exuded 
cells.  Anteriorly  the  meshes  become  lmrrbim’,  the  tissue  of  the  conjunctiva  con¬ 
stantly  becomes  more  displaced,  and  nearake  surface  its  place  is  completely  supplied 
by  a  layer  of  young  cells  varying  in^lnTfluiess,  which  follows  all  the  elevations  and 
excavations,  and  is  separated  f»dtfp4he  over-lying,  extremely  swollen  integument 
merely  by  the  basic  membran^^^rfns  in  its  deeper  layers  is  formed  in  great  part  or 
entirely  of  young  cells  of  ao^hiphoid  character,  and  only  the  superficial  strata  re¬ 
mind  us,  by  their  angqrfar  ^flattened  form,  of  epithelial  structures.  When  the  in¬ 
flammatory  process  is.mbtfe  intense,  however,  this  difference  disappears  in  the  epi¬ 
dermal  layers,  and^rnQ,  certain  distance  the  basic  membrane  is  also  often  destroyed 
in  spots,  so  thaWfciJ  infiltration  of  the  connective-tissue  structure  and  the  cellular 
layer  which^^Wkces  the  epithelium  form  a  single  connected  stratum,  which  can 
often  be  pen^ived  with  the  naked  eye,  and  at  some  distance,  as  an  opaque  precipi¬ 
tate  vmoj^he  conjunctival  surface. 

Tipc  outermost  layers  of  this  stratum  become  constantly  loosened.  This 
e££&$ion  of  neoplastic  elements  is  the  more  extensive,  the  more  rapidly  the  process 
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runs  its  course,  the  more  luxuriant  is  the  proliferation  of  tissue ;  that  is,  the  more 
quickly  new  elements  press  upon  them  from  the  deeper  layers. 


In  less  severe  inflammations,  the  newly-formed  cells  which  are  thrown  off  have  chiefly  the 
character  of  recent  epithelial  cells.  They  are,  however,  in  part,  presented  under  the  microscope 
as  mucous  corpuscles,  recognizable  by  their  opaque  contents  and  their  disproportionably  small 
nucleus.  As  the  process  increases  in  severity,  the  elements  become  more  and  more  removed  from 
the  epithelial  form.  They  generally  change  into  mucus  or  pus-corpuscles.  In  very  severe  cases, 
real  nuclear  cells  at  last  cease  to  form.  The  neoplastic  elements  appear  as  incompletely  developed 
nuclei,  which  are  involved  in  rapid  separation,  or  often  in  fatty  degeneration. 


At  the  same  time  an  intercellular  substance  is  always  separated,  which,  as  it  were, 
represents  the  menstruum  in  which  the  elements  are  suspended.  This  intercellular 
substance  also  varies  in  an  extraordinary  manner  in  quantity  and  properties,  accord¬ 
ing  to  the  intensity  of  the  process  at  the  time,  and  thus  influences  the  quality  and 
quantity  of  the  so-called  inflammatory  secretion.  This  latter  is  nothing  less  than  a 
mixture  of  the  intercellular  substance  with  the  described  elements,  thrown  off  from 
the  surface  of  the  conjunctiva. 

In  the  lowest  degree  of  intensity  of  the  inflammatory  process,  the  excretion  of 
le  intercellular  substance  and  of  the  cells  is  scanty,  and  exhibits  all  the  properties 
|  of  mucus.  The  secretion  rolls  up  in  a  ball,  and  does  not  mix  with  the  tears.  The 
mucus  is  thicker  and  more  transparent,  the  more  slowly  the  process  advances.  "When 
|  the  course  is  speedier  and  the  inflammation  more  intense,  the  mucous-basis  becomes 
more  turbid,  the  secretion  is  striated  from  the  increase  of  mucus  and  pus-cells,  which 
have  been  thrown  off,  or  it  becomes  completely  opaque  from  a  large  mixture  of 
pus-corpuscles,  and  of  an  even  whitish-yellow  or  greenish-gray  color  ( catarrhal 
I  mention). 

When  the  inflammatory  process  is  very  severe,  not  only  is  there  an  abundant 
production  of  pus-elements,  but  also  a  large  excretion  of  intercellular  substance. 
The  latter  loses  its  consistency  and  becomes  thinner.  It  does  not,  however,  lose  its 
capability  of  being  drawn  out  into  threads,  and  does  not  mix  with ^tjGi^ars.  The 
|  secretion,  which  runs  over  the  conjunctival  sac  in  great  quantity,  a^gpfrs  of  the  con- 
icy  of  thin  mucus,  evenly  turbid  and  greenish-yellow,  or  pjQbctly  opaque  and 
|  °f a  purulent  yellow  color  ( blennorrhceal  secretion).  *Cf 

When  the  inflammation  is  at  its  hight,  the  mucous  chamber  of  the  intercellular 
ihstance  completely  disappears.  This  becomes  a  tfryfraid,  opaque  from  mole¬ 
cular  masses  and  fatty  detritus,  and  mixes  with  the  t$%rs.  According  as  the  quantity 
I  °f  pus-elements  which  it  contains  is  greater  or  ^a^ller,  the  secretion  is  then  seen 
53  a  creamy,  thickened  pus  dissolved  in  theJ0p.’s,  sometimes  of  a  grayish- white 
I or  yellowish  color,  a  whey  or  broth-like  flu y&fy/orrhceal  secretion). 

2-  A  greater  or  less  quantity  of  netfjMsmc  intercellular  substance  is  produced 
the  deeper  layers  as  well  as  in^fchQurface  of  the  inflamed  conjunctiva.  This 
I  Wes,  to  some  extent,  and  increas^jhie  mass  of  the  morbid  secretion.  It  is  also 
Infiltrated  in  the  tissue  of  the  conpmctiva,  and,  together  with  the  increase  in  volume 
[e  connective-tissue  corpus^Jj^  and  with  the  hyperaemic  distention  of  the  vessels, 
esa  marked  swelling^Qhe  membrane.  The  infiltration  can  never  be  very  great 
I  n  the  palpebral  portic^,  on  account  of  the  tenseness  of  the  conjunctival  and  sub- 
lConjunctival  tissue,  anti  <m  account  of  the  pressure  which  is  exerted  upon  the  latter. 
^ may  appeai^^t^e  reflection,  and  in  the  ocular  conjunctiva  where  the  loose* 
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ness  of  the  tissue,  and  the  lessened  external  pressure,  render  the  intumescence  much 
easier.  In  fact,  we  generally  find  the  palpebral  folds  very  much  swollen.  On  evert¬ 
ing  the  lids  it  appears  as  one  broad  swelling,  or  several  smaller  ones  lying  parallel 
to  each  other.  This  swelling  is  sometimes  so  broad  as  to  render  the  return  of 
the  lids  to  their  normal  position  difficult.  In  the  same  way  the  ocular  conjunc¬ 
tiva  is  sometimes  enlarged  to  double  its  normal  size  or  more,  and  presses  out  from 
the  palpebral  fissure.  It  is  not  unfrequently  even  pressed  forward,  and  forms  a 
great  swelling,  which  renders  the  closure  of  the  lids  troublesome,  and  partly  or 
wholly  covers  the  cornea. 

In  less  severe  forms  of  the  inflammatory  swelling,  conjunctivitis  is  only  marked 
in  the  reflection,  and  is  even  then  often  very  slight.  In  the  severe  and  severest 
forms,  however,  it  is  usually  very  great,  and  is  not  confined  to  the  conjunctiva  and 
th^  sub-conjunctival  connective  tissue,  but  attacks  the  lids  and  surrounding  parts. 
If,  then,  the  swelling  is  very  tense,  if  it  is  deeply  and  evenly  red,  and  also  very  hot 
and  sensitive,  we  call  the  condition  chemosis . 


The  swelling  of  the  conjunctiva  and  of  its  neighboring  parts  is,  in  rare  instances,  very 
great  in  slight  cases.  This  frequently  occurs  in  children  and  in  adults  with  a  relaxed, 
wrinkled  skin.  But  then  the  infiltration  does  not  bear  the  inflammatory  character,  and  it  has 
very  few  firm  component  parts.  It  is  a  pure  serum,  and  the  condition  is  to  be  considered  as  a 
true  oedema. 


The  swelling  is  apt  to  increase  until  the  morbid  process  has  reached  its  bight. 
When  it  has  once  passed  the  acme,  the  infiltration  generally  decreases,  the  swelling 
recedes,  the  conjunctiva  wrinkles,  becomes  soft,  its  tissue  relaxed,  while  the  vessels 
remain  enlarged  and  injected.  The  neoplastic  elements  finally  degenerate,  the 
connective-tissue  corpuscles  and  their  branches  assume  their  normal  appearance. 
The  intercellular  substance  is  reduced  to  its  natural  size  with  complete  absorption 
of  the  infiltration.  The  vessels  contract,  the  superficial  cellular  layer  atrophies  and 
throws  off  the  superfluous  material,  and  attains  exactlw4j^  character  of  normal 
epithelium,  with  higher  formation  of  the  cells.  ' 

& 

The  secretion  is  not  necessarily  immediately  decreasg^Gh  quantity  in  the  beginning  of  the 
relaxation.  On  the  contrary,  we  may  not  unfrequentlytoVgJrve  an  evanescent  and  slight  increase 
in  the  secretion.  This  occurs  either  because  the^j^ulation  and  the  nutrition  are  favored 
by  the  diminution  of  the  swelling  and  of  the  fprassBre  exerted  upon  the  conjunctiva,  or  the 
relaxation  of  the  tissue  alone  favors  the  s^retlTJn.  As  the  process  still  further  recedes  the 
secretion  is  always  less,  the  pus-corpuscle^T&^ippear  from  the  secretion,  and  are  replaced  by 
mucous  corpuscles  and  cells  with  larger  imcHn ;  the  mucous  basis  becomes  thicker,  cellular,  and 
more  transparent,  until,  finally,  the  qua^t^  and  quality  of  the  secretion  corresponds  to  the  nor¬ 
mal  conjunctival  mucus. 


3.  Yet  the  conjunctiva  does  not  always  return  to  its  normal  condition  in  the 
manner  above  described*/  On  the  contrary,  it  very  often  occurs  that  neoplastic 
elements  are  mor^<45jpletely  formed  in  proportion  as  proliferation  of  tissue  ceases. 
In  consequence  oQjiis,  the  conjunctiva  becomes  entirely  hypertrophied. 

The  proliferating  process  may  also  produce  a  very  similar  result,  if  its  intensity 
does  not  fcstfvnce  beyond  a  certain  degree.  The  new  formation  is  apt  to  be  most 
striking^  the  tarsal  portion  of  the  conjunctiva.  This  swells  somewhat  in  conse- 
;'en^^f\he  process  of  proliferation,  and  wart-like  elevations  are  seen  on  its  sur 
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face,  which  are  the  characteristic  evidences  of  the  appearance  of  trachoma  or  gran¬ 
ular  ophthalmia.  When  not  highly  developed,  they  resemble  the  normal  papillae 
very  much,  and  are  therefore  described  as  papillary  granulations.  In  the  higher 
stages  of  development,  these  growths  have  a  very  great  resemblance  to  granulations 
on  suppurative  wounds.  They  run  together,  and  the  name  “  diffuse  granulations  ” 
may  be  given  them. 

Such  growths  do  not  occur  in  the  reflected  portion  (palpebral  fold).  It  seems 
as  if  their  formation  were  connected  with  the  presence  of  the  papillae.  The  con¬ 
junctiva  in  the  reflection  is  a  delicate,  velvety  membrane,  which  swells  more  or  less. 
But  this  intumescence  is  not  regular.  We  very  easily  recognize  on  the  surface  of 
the  swollen  palpebral  fold  a  number  of  small  longitudinal  swellings,  running 
nearly  parallel,  which  appear  to  be  crossed  by  shallow  furrows,  and  thus  look  as  if 
they  were  composed  of  a  number '  of  granules  lying  in  rows,  whose  summits  duly 
project  from  the  conjunctiva,  while  their  bodies  are  embedded  in  the  parenchyma. 
They  there  unite  with  each  other  and  the  hypertrophied  stroma  of  the  conjunctiva, 
without  any  distinct  boundaries.  We  may  distinguish  these  inequalities  by  the 
name  trachomatous  bodies. 

Neither  granulations  nor  round  granules  are  developed  in  the  ocular  conjunctiva. 
The  hypertrophic  increase  is  there  always  regular,  and,  as  a  rule,  comparatively 
small. 

The  surface  of  the  trachomatous  conjunctiva  appears  under  the  microscope  to 
be  covered  with  a  thick  layer  of  young  cells,  which  follows  all  inequalities  of  sur¬ 
face,  and  hence  in  perpendicular  sections  seems  to  be  thrown  into  very  irregular 
folds,  cutting  deep  into  the  tissue.  The  elements  of  the  most  external  layer  bear 
the  epithelial  character,  particularly  in  the  older  cases,  which  run  a  more  chronic 
course.  Those  of  the  succeeding  stratum  are,  by  reason  of  their  minuteness  and  cir¬ 
cular  form,  still  less  removed  from  the  type  of  formation-cells  of  the  youngest  pe¬ 
riod  of  life.  In  the  innermost  layer  the  neoplastic  cells  are  already  full-grown,  are 
of  an  oval  and  fusiform  shape,  already  in  part  possess  processes,  are*  arranged  in 
rows,  exhibit,  moreover,  traces  of  a  striped  intercellular  substanceOncl  are  trav¬ 
ersed  by  a  thick  network  of  newly-formed  capillaries.  They  tlig^merefore,  indi¬ 
cate  indubitably  the  transition  to  vascularized  connective  tisswaQvThis  granulation 
layer  is  usually  thickest  in  the  region  of  the  tarsal  conitfflyfciva,  and  raises  here, 
moreover,  not  uncommonly,  warty,  club-shaped,  sometimos^en  cauliflower-like  out¬ 
growths,  which  increase  very  considerably  the  rouglme^^lready  existing.  In  the 
retro-tarsal  fold  this  layer  recedes  somewhat  more$^na  usually  has  a  tolerably  uni¬ 
form  thickness.  Posteriorly  it  is  continued  into  t©  subjacent  adenoid  tissue  of  the 
conjunctiva,  in  the  form  of  branched  framem{0*.  The  lymphoid  cells  appear  in  the 
latter  considerably  increased,  and  are  crowdQKtogether  in  the  looser  portions,  par¬ 
ticularly  in  the  papillary  elevations  of>™vkonjunctiva  of  the  lid,  and  in  the  folds 
°f  the  retro-tarsal  portion,  in  the  fasnQi  nests  (  Wolf  ring,  Blumberg).  These  nests 
are  often  sharply  defined  from  thk^Tounding  tissue  by  a  thin  layer  of  condensed 
connective  tissue,  in  which  a  vascular  network  ramifies,  and  then  by  reason  of 
Ibeir  circular  form  show  a  dissimilarity  to  swollen  glandular  follicles,  for  which 
%  have  actually,  for  ^yBhg  time,  been  mistaken.  Still  their  basis  is  nothing 
11101:6  than  a  meshwot^pf  connective  tissue,  poor  in  vessels,  which,  like  the  en- 
vfl°pe,  owes  its  foMi  only  to  the  displacement  by  the  crowding  together  of  the 
c°ris.  In  additidC^this,  it  happens  that  the  envelope  is  frequently  only  demon- 
ri’able  upon  tl^^ide  turned  towards  the  surface,  or  is  entirely  wanting,  and  hence 
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the  cell-nest  without  distinct  limit  is  lost  in  the  surrounding  tissue.  Inside  the 
nests  ramify  lymphatic  vessels,  which  are  connected  with  the  trunks  running  in  the 
conjunctiva  ( Wolf  ring.') 

The  lymphoid  groups  of  cells  increase  very  much  the  circumference  of  the 
papillary  excrescences  in  the  region  of  the  tarsal  conjunctiva.  In  the  retro-tarsal 
fold,  where  they  are  usually  most  enormously  developed,  and  the  overlying  granu¬ 
lation  layer  is  less  thick,  they  form  the  actual  groundwork  of  the  trachomatous 
granules,  and  determine  their  form  and  size.  As  a  rule  they  are  completely  cov¬ 
ered  by  the  highly  vascularized  granulation  layer,  the  diseased  conjunctiva  shows 
everywhere  a  tolerably  uniform  redness,  which  is  more  or  less  modified  with  gray 
by  the  greater  or  lesser  thickness  of  the  overlying  stratum  of  epithelium.  Not  un¬ 
commonly,  however,  larger  quantities  of  a  gelatinous  intercellular  substance  or  of  a 
serous  fluid  are  secreted  inside  the  lymphoid  cell-nests.  The  trachomatous  granules 
then  increase,  of  course,  very  considerably  in  extent,  and  may  also  cause  a  thinning 
of  the  granulation  layer  covering  them  by  pressure,  and  deprive  it  in  part  of  its 
vascular  contents.  The  consequence  is  that  the  lymphoid  nests  of  cells  now  pro¬ 
ject  very  much  above  the  surface  of  the  conjunctiva  as  pale,  semi-circular,  brawny, 
or  lymphoid,  transparent  granules  of  the  size  of  mustard  or  hemp  seed,  which  re¬ 
semble  very  strongly  the  eggs  of  frogs  or  fish-spawn. 

These  spawn-like  granules  are  frequently  found  alone  in  the  reflection,  and  few 
in  number,  or  scattered  together  with  typical  trachoma  of  the  previously-described 
variety.  They  generally  appear  interspersed  between  the  opaque  granules,  and 
from  the  very  many  transition  forms,  we  may  readily  see  that  the  former  are  really 
nothing  but  modifications  of  the  latter.  But  occasionally  the  reflection  is  also  in¬ 
filtrated  with  such  a  gelatinous  material,  and  its  surface  is  so  thickly  covered  with 
the  spawn-like  granules,  that  the  bases  of  these  are  flattened  out,  and  the  interstices 
entirely  disappear. 


The  remaining  portions  of  the  conjunctiva  may,  at  the  same  time,  be  altered 
in  a  very  similar  manner,  as  in  the  usual  form  of  trachoma or  there  may  merely  be 
recognized  the  symptoms  of  a  slight  catarrh  of  the  taisajpAnjunctiva,  with  incon¬ 
siderable  swelling  of  the  papillary  elevation ;  or,  fi V&by,  the  conjunctiva  of  the 
globe  and  lids  is  traversed  by  a  very  loose  vasculan^Jpwork,  and  is  infiltrated  by  a 
gelatinous  or  serous  fluid  like  the  retro-tarsal  pomSn. 

The  pure  spawn-like  trachoma  has  been  deelaiQjiSn  be  a  peculiar  kind  of  conjunctival  in¬ 
flammation,  and  distinction  made  between  trachoma*  proper,  and  that  form  accompanied  by 
papillary  granulation,  to  which  some  give  t$e  name  of  chronic  blennorrhoea  (Piringer,  Aril)- 
Not  much  can  be  urged  against  this,  sinqQpk  line  of  distinction  between  the  different  vari¬ 
eties  of  conjunctivitis  must  always  remain  somewhat  arbitrary.  It  is  probably  more  correct 
to  recognize  in  the  two  forms  nama^fee  terminal  links  of  the  connective  chain  of  modifica¬ 
tions  of  one  and  the  same  process.oN^/ 

The  frog-spawn  granules  oc&^prf  the  reflection  by  far  most  frequently  in  typical  papillary 
trachoma  of  the  tarsal  cop  ra,  and  by  this  difference  render  imperatively  necessary  the 

maintenance  of  an  internfcdAte  form,  the  mixed  trachoma.  It  is  also  not  to  be  overlooked 
that  severe  cases  of  Jpagillary  and  mixed  trachoma,  when  they  become  old  with  the  develop¬ 
ment  of  the  spawndflq^ranules,  pass  over  very  readily  into  gelatinous  degeneration  of  the 
conjunctival  tissi^^/ 

The  prolj^^tion  of  tissue  is  in  cases  of  higher  degree  by  no  means  to  be  limited 
to  the  comimctiva  in  the  narrow  sense  of  the  word.  The  loose  sub-conjunctival  tis¬ 
sue  sttiflSJsqjm  the  same  way,  and  very  commonly  is  enormously  distended  by  brawny 
infiiferarion.  Moreover,  the  inflammation  is  easily  propagated  to  «the  cornea,  causing 
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the  appearances  of  keratitis  vasculosa.  It  also  frequently  encroaches  upon  the  cartil¬ 
age  of  the  lid,  the  tissue  of  which  becomes  richly  interspersed  with  lymphoid  cells, 
particularly  in  the  vascular  neighborhood  of  the  glandular  follicles  ( Wolf  ring)  ; 
the  intercellular  substance  swells  up,  becomes  looser,  more  juicy,  and  the  tarsus  by 
these  means  not  uncommonly  becomes  so  softened,  that  under  the  pressure  of  the 
conjunctival  swelling  it  spreads  out  considerably  in  all  directions. 

4.  In  rare  cases  the  whole  conjunctiva  is  involved  in  a  chronic  process  of  pro¬ 
liferation;  it  becomes  relaxed  throughout  its  whole  thickness,  and  changes  into  a 
condylomatous-looking  tissue,  which  bleeds  easily.  From  its  rough,  velvet-like  sur¬ 
face  relaxed,  vascular,  or  pale,  whitish-gray  tumors  of  different  size  proceed,  which 
rapidly  unite  with  the  parts  of  the  conjunctival  surface  lying  opposite,  and  are 
generally  soon  continued  upon  the  cornea,  which  has  been  previously  infiltrated 
and  partially  ulcerated  on  its  surface.  The  process  advances  for  weeks  and  months 
without  cessation,  no  kind  of  treatment  having  any  especial  influence  upon  it.  At 
last  the  conjunctiva  shrivels  to  a  tough,  tendinous  tissue,  and  is  so  shortened  that 
the  palpebral  fissure  becomes  a  small  slit,  which  is  coated  with  fibrous  masses.  The 
result  is  then  Xerophthalmia.  Wq  may  also  designate  the  process  by  the  name 
of  degenerative  conjunctivitis. 

It  seems  that  the  disease  has  been  very  recently  described  as  lupus  of  the  conjunctiva.  ( Arlt .) 
The  distinct  line  of  demarcation  on  the  edge  of  the  lid  argues  against  the  idea  of  a  lupous  nature. 
If  at  any  time  a  lupous  affection  occurs  at  the  same  time  on  the  facial  integument,  it  may  depend 
on  mere  chance. 


5.  In  the  forms  of  conjunctivitis  thus  far  described,  the  intercellular  substance 
developed  with  and  from  the  proliferating  cells  seems  to  have  a  relatively  small 
amount  of  coagulable  component  parts.  It  is  then  partly  effused  on  the  surface  of 
the  conjunctiva,  and  has  the  character  of  mucus,  or  of  a  turbid  fluid  (secretory  form). 
It  is  partially  infiltrated  into  the  tissue,  and  is  either  absorbed  or  gradually  thickens, 
and  is  finally  changed  into  connective-tissue  stroma  (hypertrophying  form).  In 
certain  cases,  where  there  exists  a  severe  proliferating  process,  the  newly-formed 
intercellular  substance  is  exceedingly  rich  in  plastic  material,  ^coagulates  very 
rapidly,  and,  in  union  with  the  neoplastic  cell-elements,  exhibits  a^u§h,  unyielding, 
morbid  product. 

a.  Occasionally,  it  is  only  in  the  superficial  vascular  of  the  conjunctiva 

that  the  excretion  of  such  a  rigid  mass  occurs.  In  thaQ^per  layers  of  the  con¬ 
junctiva  a  gelatinous  product,  or  even  one  like  set-unj/naving  very  little  plastic 
material,  is  excreted.  This  rigid,  coagulable,  fibrin^s  material,  analogous  to  inter¬ 
cellular  substance,  envelops  the  superficial  prol©rating  cell-strata,  and  presents 
itself  under  the  form  of  membranous  patchesj®£reater  or  less  thickness.  These  lie 
upon  the  conjunctival  surface,  and  are  closj5y)united  to  this,  since  numerous  fila¬ 
mentous  processes  extend  into  the  conjroj^wval  tissue,  so  that  a  separation  is  only 
possible  by  exciting  bleeding  from  thei@renchyma.  These  patches  are  characteristic 
marks  of  the  so-called  membrarwnsJbnjiinctivitis.  They  are  frequently  extended 
°ver  the  entire  conjunctiva,  btflCipore  frequently  appear  at  intervals,  while  on  the 
remaining  portions  of  the  c^imhictival  surface  the  intercellular  substance  appears 
as  mucus.  ♦ 

Here  the  intimate  reltN&^of  membranous  conjunctivitis  to  the  secretory  form  is  seen.  This 
relation  is  also  shown  hV  the  fact,  that  the  latter  is  often  developed  from  the  former;  and  that,  on 
^  other  hand,  metjqtfTfau^us  conjunctivitis  often  passes  over  into  the  secretory  form  of  the  tissue- 
proliferating  pre^ss/'or  changes  indirectly  into  a  trachoma. 
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b.  In  other  cases,  which  are  quite  rare,  wThen  the  inflammatory  process  is  very 
severe,  not  only  is  this  rigid  product  excreted  upon  the  surface,  but  the  tissue  of  the 
conjunctiva  and  even  the  subconjunctival  tissue  becomes  infiltrated  to  such  an 
extent,  by  a  rapidly  coagulating  material,  that  it  presses  upon  the  vessels.  The 
parenchyma,  thus  deprived  of  blood,  becomes  pale,  and  not  unfrequently  is  partly 
destroyed  from  lacK  of  nutrition.  The  greatest  quantity  is  generally  produced  on 
the  most  vascular  portion  of  the  conjunctiva,  especially  where  there  are  papillae 
Occasionally,  thick  exudation-patches  are  formed,  and  the  tarsal  conjunctiva 
becomes,  as  in  trachoma,  rough  from  papillary  excrescences  ( diphtheritic  con¬ 
junctivitis). 


The  diphtheritic  product  presents  itself,  according  to  more  recent  investigations,  upon  the 
mucous  membrane  of  the  larynx,  microscopically,  as  a  bright  glistening  network,  the  libers  of 
which  vary  much  in  thickness  and  breadth.  Tne  spaces  between  them  often  contain  no  other 
elements  ;  more  frequently,  however,  lymph-corpuscles  or  pus-corpuscles  in  proportionately 
large  cavities  and  in  very  varying  quantity  are  found  (A7.  Wagner,  Billroth). 

c.  In  a  third  class  of  cases,  a  rigid  inflammatory  product  collects  on  isolated  spots 
on  the  tissue  of  the  conjunctiva,  but  quickly  breaks  down,  and  forms  masses  of  pus, 
which  appear  in  a  variety  of  forms,  according  as  their  position  is  superficial  or  deep, 
or  according  to  the  kind  of  boundary  which  they  may  have,  etc. 

a.  Sometimes  they  are  abscesses  of  greater  or  less  size,  which  at  times  are  diffused 
in  the  subconjunctival  tissue,  perforate  this  and  heal  up,  or  first  change  into  an  open, 
more  rarely  into  an  excavated,  ulcer. 

Sometimes  an  open  ulcer  results  immediately  from  the  deliquescence  of  a 
superficial  collection  of  inflammatory  product. 

y.  In  very  rare  cases  pustules  are  formed  during  the  course  of  measles,  or  facial 
eczema.  The  most  frequent  situation  of  these  is  the  zone  of  the  tarsal  conjunctiva 
next  to  the  edge  of  the  lid  and  the  reflection.  The  pustules  shooting  up  on  the  last- 
named  position  are  exactly  like  the  spawn-like  trachoma  granules  in  form  and 
structure.  The  only  difference  consists  in  the  purulent  nataqe  of  the  product,  and 
the  opacity  depending  upon  this,  with  the  purulent  yrtfw  Color  of  the  granular 
elevations. 

6\  Exceptionally  in  chronic  pemphigus  of  othejvWs  of  the  body,  the  repeated 
springing-up  of  larger  vesicles  with  opaque  wAtgrtts  has  frequently  been  observed 
on  the  conjunctiva.  The  vesicles,  after  tlnstry^jture,  leave  behind  an  excoriation 
with  opaque  secretion,  and  lead  later  to  NUrtnking  and  xerosis  of  the  conjunctiva 
(  White  Cooper ,  Weclcer). 

e.  Very  frequently  such  points  inflammation  occur,  which  are  really  herpetic 
efflorescences.  These  are  roundi^KSfliarply-bordered  nodules,  about  the  size  of  a 
millet  or  hemp  seed.  They^n@Si?Kly  changed  into  superficial,  sharply-contoured 
little  ulcers,  by  the  rapicW&hquescence  of  their  most  anterior  layers,  and  very 
gradually  take  a  deepe^hJfexl  Occasionally,  however,  they  deliquesce  entirely  at 
one  period,  and  theiWhey cause  ulcerative  cavities  with  abrupt  edges.  The  intil¬ 
trated  floor  of  thewAjpers  often  sinks  below  the  level  of  the  real  conjunctiva. 

jj  can4i^^bo  too  distinctly  remarked,  that  in  these  described  differences 
there  are  rq^uwb  essentially  different  morbid  processes ;  but  in  them  only  modifi¬ 
cations  ok  oShind  the  same  process  are  to  be  found.  These  modifications  depend 
on  vajpSMi  circumstances ;  on  external  conditions,  on  the  severity  and  kind  of 
no^Squ^niaterial,  on  the  duration  of  the  irritation,  on  the  stage  of  the  process,  on 
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th°  condition  of  the  vessels,  on  the  greater  or  less  participation  of  the  conjunctival 
nerves,  etc. 

Indeed,  all  the  distinctions  between  the  different  forms  of  conjunctivitis  may  only  be  carried 
out  in  theory.  In  reality  the  forms  of  conjunctival  inflammation,  which  appear  to  be  strictly 
separated,  run  into  each  other  by  numerous  intermediate  forms  and  combinations,  so  that  the 
form  of  conjunctivitis  that  may  be  diagnosticated  will  frequently  depend  on  the  manner  in 
which  the  physician  views  the  case.  Besides,  in  one  and  the  same  case,  the  kind  and 
quantity  of  the  inflammatory  product,  as  well  as  its  distribution,  varies  with  the  severity  ot  the 
proliferating  process.  It  appears,  then,  as  if  one  form  of  conjunctivitis  may  be  developed  from  the 
other.  For  example,  the  process  appears  as  a  blennorrhcea,  passes  over  into  diphtheritis,  again 
becoming  a  blennorrhoea,  and  finally  gets  well  under  the  symptoms  of  catarrhal  conjunctivitis,  or 
becomes  trachoma,  by  hypertrophy  of  the  conjunctival  tissue.  Just  as  frequently,  mixed  forms 
occur,  e.  g.,  trachoma  with  blennorrhoeal  secretion,  with  continually  relapsing  herpetic  efflores¬ 
cences,  catarrh  with  membranous  patches  on  isolated  portions  of  the  conjunctiva  j  herpes  which  is 
gradually  combined  with  catarrh,  with  trachoma,  &c. 


C.  Inflammation  of  the  conjunctiva  is  always  characterized  by  more  or  less 
marked  hyperaemia  of  the  eye.  This  is  generally  proportionate  to  the  severity  of 
the  affection  and  its  extent,  and  the  amount  of  the  inflammatory  product.  Yet 
some  exceptions  may  be  seen.  In  the  most  severe  forms  of  conjunctivitis,  in 
diphtheritis  of  the  conjunctiva,  the  infiltrated  membrane  is  not  unfrequently 
deprived  of  blood  on  account  of  compression  of  the  vessels.  In  the  pure  spawn-like 
trachoma,  from  similar  reasons,  the  hyperaemia  is  relatively  less.  The  tint  of  the 
redness  varies  greatly.  Sometimes  it  approaches  the  bright  red  of  arterial  blood  ; 
sometimes  the  bluish  color  of  the  venous  blood  is  more  prominent.  In  this  way  the 
greater  or  less  arterial  or  venous  character  of  the  hyperaemia  is  seen.  In  scorbutus, 
the  color  is  markedly  changed  to  violet  and  brown.  The  condition  of  the  epithelial 
layer  has  also  a  very  marked  influence  on  the  shade  of  the  color.  Since  the  integu¬ 
ment  becomes  thicker  under  the  inflammatory  proliferation,  the  redness  of  the 
conjunctiva  has  a  grayish  or  grayish-yellow  hue,  which  appears  the  more  plainly  the 
greater  is  the  increase  in  the  neoplastic  elements,  and  the  more  turbid  they  are.  In 
consequence  of  this  the  conjunctiva  approaches  a  pale-rose  or  a  color,  or  a 
dirty-yellowish  red.  Besides,  the  redness  of  the  conjunctiva  is  ^^iichanged  to  a 
bright  yellowish  or  brownish  red  by  imbibed  hematine. 

Extravasations  of  blood  not  unfrequently  occur  in  sev^^Jhjections  of  the  con¬ 
junctiva.  The  e  are  seen  in  the  beginning  as  very  irregul^Oright-red  spots,  which 
hter  change  their  color  to  a  bluish  or  brownish  red^E)il  may  even  appear  black. 
These  spots  are  particularly  characterized  by  the-  ei^n/ie^s  of  their  color  and  the 
fading  away  of  their  edges  into  a  bright-red,  yelh&jsh,  or  brownish  hue. 

D.  The  process  of  proliferation  of  tissue  iiK-Che  conjunctiva,  as  elsewhere,  i9 
generally  accompanied  by  some  elevation  o&wperature ;  yet  this  is  only  objectively 
seen  in  severe  forms,  chiefly  when  ch^rrWre^ccurs.  In  less  severe  forms  of  inflam¬ 
mation  the  local  increase  of  temper&™jr generally  escapes  observation.  We  may 
°nly  recognize  it  by  the  heat  of  the  ©rs,  in  case  they  flow  abundantly. 
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1.  Catarrhal  Conjunctivitis. 


Symptoms. — The  disease  is  characterized  by  the  secretion  of  a  varying  amount  of 
turbid  mucus  or  mucopurulent  material .  There  is  always  a  considerable  quantity 
of  this  secretion ,  and  some  hyjpercemia  and  swelling. 

1.  The  hyperaemia  varies  greatly  in  severity  and  extent,  according  to  the  grade 
of  the  catarrhal  affection.  It  may  be  confined  to  the  papillary  portion,  but  more  fre¬ 
quently,  even  in  the  lowest  grades  of  the  catarrh,  it  attacks  the  palpebral  folds, 
including  the  semi-lunar  fold  and  the  caruncle.  In  severe  forms,  together  with  the 
uniform  redness  of  the  lids  and  of  the  palpebral  folds,  there  is  a  reticulate  injection 
of  the  ocular  conjunctiva.  In  the  severest  forms  of  the  catarrh,  the  whole  con¬ 
junctiva  is  reddened.  The  redness  in  the  beginning,  so  long  as  the  symptoms  of 
irritation  predominate,  is  of  a  light  hue.  When  the  catarrh  has  existed  for  a  long 
time,  it  plays  into  a  bluish  color,  and  is  very  perceptibly  mingled  with  gray,  lilac,  or 
violet-gray.  On  account  of  the  increase  in  density  of  the  superficial  cell-layers, 
extravasations  of  blood  not  unfrequently  appear  in  the  beginning  of  the  severe 
catarrhal  conjunctivitis. 

2.  The  swelling  of  the  tissue,  in  less  severe  forms  of  the  inflammation,  is  chiefly 
seen  in  the  semi-lunar  fold  and  caruncle.  In  severer  forms  the  palpebral  fold  also 
appears  somewhat  swollen.  In  the  severest  cases,  we  occasionally  find  a  puffiness 
of  the  conjunctiva  resembling  cliemosis.  In  the  first  stage  the  swelling  is  more 
tense,  and  therefore  the  surface  of  the  infiltrated  conjunctiva  is  smooth  and  brilliant. 
In  the  further  course  of  the  inflammation  the  membrane  becomes  relaxed,  wrinkled, 
and  decidedly  spongy.  The  tarsal  portion  of  the  conjunctiva  has  a^froty  appear¬ 
ance  from  the  swelling  of  the  papillae. 

The  magnitude  of  the  swelling  is,  however,  by  no  means  dependent  ifiSae  on  the  severity  of 
I  the  inflammatory  process,  for  even  a  slight  catarrhal  conjunctivitis unfrequently  accom¬ 
panied  by  oedema  of  the  conjunctiva  and  of  the  lids.  These  part^/ft&r  swell  very  considerably, 
10  spite  of  which  the  injection  is  very  pale.  Cases  even  occur^a  wl^h  there  is  only  a  very  vas¬ 
cular  net- work  weaving  through  the  puffed-out  conjunctiva.  fffrWmct,  as  well  as  its  doughiness, 
prevents  us  from  easily  mistaking  the  character  of  the  swoH&g. 

•  A  marked  elevation  of  temperature  is  L0iy  seen  in  very  severe  catarrhal 
I  Wnjiinctivitis,  and  even  this  immediately  di^Aishes  when  the  catarrhal  relaxation 
$ns  to  be  established. 

f  Severe  pain  and  photophohim^i^yltot  very  common  symptoms  in  catarrhal 
I  cfn«Mctivitis.  It  generally  runs  aQm^iless  course.  Burning,  biting,  itching  sensa- 
s>  or  a  feeling  as  if  a  foreign  ]g^y,  sand,  were  in  the  eye,  are  experienced.  Even 
,e  subjective  symptoms  oia^tennoy  the  patient  at  certain  times,  while  remaining 
impure  or  overheated ♦. 

I  be  illumination,  esp^N 
ining  of  the  eyes\fo™ 

5°los  of  masti 
11  ^cited. 


the  action  of  powerful  light  or  great  contrasts  in 
that  which  is  artificial,  also  after  and  during  great 
e  perception  of  small  objects,  after  great  exercise  of  the 
if  hyperaemia  or  congestions  in  the  superior  vena  cava  have 
r  a  hearty  meal. 
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Severe  pain,  especially  when  accompanied  by  photophobia,  and  a  profuse  flow  of  hot  tears 
indicates  that  the  parts  connected  to  the  ciliary  nerves  are  involved  in  the  process.  When  these 
symptoms  exist,  there  is  generally  a  severe  injection  of  the  episcleral  tissue,  and  even  herpetic 
efflorescences,  a  keratitis,  superficial  exfoliation  of  the  corneal  margin,  &c. 

But  where  the  even  injection  of  the  vascular  conjunctiva  renders  it  impossible  to  perceive  any 
episcleral  injection,  we  shall  seldom  err  in  supposing  it  to  exist,  and  in  taking  the  appropriate 
precautions. 


5.  The  catarrhal  secretion  varies  to  some  extent  as  respects  quality  and  quantity, 
according  to  the  severity  of  the  inflammation.  In  the  beginning  of  the  disease, 
shortly  after  the  reception  of  the  virus,  only  an  increased  secretion  of  tears  is 
generally  seen.  These  appear*  somewhat  more  viscid,  easily  become  frothy,  are 
yellowish  or  reddish  colored,  and  contain  a  few  small  flocculi  of  turbid,  delicate 
mucus.  'While  the  inflammation  gradually  increases,  the  mucous  secretion  dimin¬ 
ishes  in  quantity,  becomes  more  turbid,  and  in  severe  cases  may  even  assume 
the  color  and  opacity  of  pure  pus.  It  is,  however,  distinguished  from  the  latter  by 
its  consistency,  and  by  its  incapability  of  being  dissolved  in  tears.  If  the  inflam¬ 
mation  has  passed  its  hight,  if  the  relaxation  of  the  conjunctiva  begins  to  be  more 
evident,  the  secretion  of  .the  characteristic  material  is  increased,  and  this  is  not  unfre- 
quently  more  turbid  and  more  like  pus  than  before.  But  the  secretion  of  tears 
diminishes,  the  catarrhal  secretion  gradually  predominates.  Subsequently  the  quan¬ 
tity  of  the  latter  decreases,  or  it  becomes  clearer,  more  transparent.  Finally  it 
exhibits  only  turbid  striae,  and  these  acquire  a  greater  similarity  to  the  normal  mucus 
of  the  conjunctiva.  In  a  chronic  catarrh  the  abundantly-secreted  mucus  may  be 
even  transparent,  like  glass. 


The  morbid  secretion  is  also  influenced  by  every  thing  which  may  temporarily 
increase  the  irritation  of  the  conjunctiva  and  the  hypcraemia  of  the  vessels.  Hyper- 
aemia  and  congestion,  dust,  impure  air,  great  heat,  bright  light,  straining  the  eyes, 
&c.,  markedly  increase  the  quantity  of  the  material  and  its  turbidness,  while  the 
opposite  condition  of  things,  residing  in  cool,  pure,  and  fresh  air,  in  moderately 
illuminated  places,  rest  of  the  eyes,  &c.,  diminishes  tlie^Wetion  and  causes  it  tc 
become  more  normal. 

The  secretion  is  apt  to  be  the  most  abundantJA^frie  evening,  and  during  the 
half-waking  hours  in  the  morning.  In  profound  sl^Sp;  at  night,  it  is  somewhat  less, 
and  in  slight  attacks  of  catarrh  is  sometimes  ^wQlttle,  especially  in  chronic  cases, 
that  the  patient,  on  awaking  from  sleep,  iSaU^a^Te  to  open  his  eyes  on  account  of  the 
want  of  the  moist  and  lubricating  conju^mtJvM  secretion.  He  must  first  rub  the 
lids,  or  moisten  them  with  saliva,  thus^facreasing  the  hypersemia  and  the  secretion, 
before  the  lids  again  become  movableOThe  patients  often  complain,  principally  of 
this  dryness  of  the  eyes.  Itistji@  most  annoying  and  therefore  most 


symptom. 

We  can  not  always  deted/TK^catarrhal  secretions  in  a  slight  attack,  but  generally,  at  least  in 
the  lower  palpebral  fold,  fcm^Bocculi  occur,  when  we  draw  the  affected  lid  away  from  the  ball,  an 
cause  the  patient  to  look 

Besides,  we  gemh^W^find  the  secretion  in  the  inner  angle  of  the  lids  either  fresh  or  dried,  in 
yellowish  or  brow^Jr  crusts.  The  flocculi,  which  have  reached  the  canal  formed  by  the  i  ’ 
not  quite  sh^fl^^together,  are  pressed  into  the  inner  canthus  by  the  motion  of  the  lids,  and,  no 
being  able^^^s  the  lachrymal  puncta,  collect  there  and  become  dry. 

During  sjebp,  when  no  motion  of  the  lids  takes  place,  it  is  not  possible  to  press  the  secretion 
with  tjjjAiner  canthus  in  this  way.  The  mucous  products,  uuder  the  pressure  of  the  orbieii  a 
nmscG/merely  passing  into  the  palpebral  fissure,  remain  between  the  eye-lashes,  then  become  ;■ 
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and  cause  the  outer  lips  of  the  two  edges  of  the  lids  to  adhere.  In  severe  attacks  of  catarrhal 
conjunctivitis,  thick  crusts  are  formed  on  the  edges  of  the  lids  during  the  night,  and  there  is  also 
during  the  day  a  great  quantity  of  catarrhal  secretion  in  the  conjunctival  sac  and  the  palpebral 
fissure.  If  the  patient  be  not  cleanly  in  his  habits,  the  recent  secretion  often  collects,  and  large 
crusts  are  developed  in  such  quantity  that,  on  the  first  moment  of  examination,  we  may  think 
that  we  have  a  blennorrhcea.  By  cleansing  the  parts,  however,  we  may  decide  as  to  the  true 
quantity  of  the  secretion. 

6.  Catarrhal  conjunctivitis  is  generally  accompanied  by  impairment  of  vision. 
In  mild  attacks,  this  at  times  forms  the  chief  source  of  complaint  of  the  patients. 
They  become  considerably  disturbed  in  their  daily  avocations,  and  often  even  pre¬ 
vented  from  them.  The  flocculi  suspended  in  the  tears  are  diffused  over  the  cornea 
by  the  motion  of  the  lids,  and  by  their  optical  irregularity  affect  the  vision,  since 
they  render  objects  just  as  cloudy  as  if  the  patient  held  a  smoked  glass  before  the 
eye. 

The  image  of  a  flame  appears  as  if  surrounded  by  a  dusty  halo,  and  not  unfrequently  by  the 
colors  of  the  rainbow.  Other  objects  are  perceived  as  if  covered  by  a  veil  or  a  cloud,  which 
becomes  the  denser,  the  more  the  patient  attempts  to  see  plainly,  because  he  thus  increases  the 
irritation  of  the  conjunctiva.  Consequently,  the  patients  complaig  that  they  can  not  continue  to 
read  and  write,  because  all  objects  appear  murky,  only  seeming  clear  when  the  eyes  have  just  been 
cleansed.  If  the  patient  looks  upon  a  brightly-illuminated  white  wall,  or  upon  the  sky  by  day¬ 
light,  the  visual  field  appears  striated  with  myriads  of  dark  and  light  points,  spots,  rings,  chains, 
&c.  These  figures  are  all  movable,  and  show  a  marked  and  constant  tendency  to  sink  down¬ 
ward  {spectrum  mu  co-lachrymal).  This  phenomenon  appears  especially  prominent  when  the 
patient  looks  through  a  small  hole  in  a  card.  These  figures  are  the  shadows  of  the  mucus  collected 
on  the  cornea,  and  of  the  detritus  of  epithelium  contained  in  it,  as  well  as  of  the  air-vesicles  formed 
in  them.  (See  Scotoma.) 


Causes. — 1.  Catarrhal  conjunctivitis  is  quite  frequently  developed  secondarily,  and 
is  then  founded  in  the  anatomical  or  functional  union  which  exists  between  the  con¬ 
junctiva  and  the  neighboring  parts.  Thus  it  is  only  rarely  that  severe  inflammations 
occur  in  the  ramifications  of  the  ciliary  nervous-system,  in  the  nasal  mucous  membrane, 
in  the  lachrymal  region,  unless  the  conjunctiva  participates  in  it.  TjA morbid  pro¬ 
cess  is  frequently  continued  from  the  facial  integument  uponVQje  conjunctiva. 
Very  generally,  in  facial  erysipelas,  the  conjunctiva  becomes  minted,  and  projects 
as  a  large  swelling,  which,  according  to  the  character  of  fcfiVeczema,  sometimes 
resembles  oedema,  sometimes  chemosis,  and,  on  the  di^ap$^^tnce  of  the  erysipelas, 
the  Conjunctiva  is  left  in  a  true  catarrhal  conditio n.^JhQmpetigo,  eczema,  herpes, 
z,)ster,  &c.,  of  the  face,  the  conjunctiva  not  unfreoue^tlj  participates  in  the  form  of 
catarrhal  inflammation. 

2.  The  conjunctiva  is  almost  always  affected  Wthe  acute  exanthemata,  in  small- 
P°x,  measles,  and  scarlet  fever.  The  conmn^vitis  is  seen  in  the  beginning  of  the 
eruptive  stage,  and  is  sometimes  characters'  by  simp'e  irritation  ;  sometimes  it  is 
seen  as  a  more  or  less  severe  catarrffx^fe  conjunctivitis  may  even  become  a  blen- 
borrlioea.  The  conjunctiva,  as  a  pm1©!!  of  the  general  integumentary  system,  par¬ 
ticipates  in  this,  and,  therefore,  tlKjifesignation  of  this  form  as  ophthalmia  variolosa , 
norbillosa,,  scarlatinosa ,  is  pej^rt^ly  correct. 

let  it  should  not  be  forg^/^^^Vi 
na,"es,  e.  g.,  metastatic^ 
f*8es  which  take  on  an  atiB 

ecause  in  the  stag^Af  dessication  of  these  exanthemata,  it  is  very  apt  to  shoot  up  upon  the 
c°Uiea  and  coniuifc^jjaJ 


’gO^V^hat  very  different  conditions  have  been  described  by  the  above 
J^irhbolic  panophthalmitis  especially,  which  sometimes  arise  in  dis- 
ous  course.  Herpes  of  the  conjunctiva  has  also  thus  been  described, 
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3.  In  by  far  the  most  cases,  catarrhal  conjunctivitis  is  primary,  being  caused  by 
injuries,  which  have  directly  affected  the  conjunctiva.  Traumatic  influences,  foreign 
bodies,  and  chemical  agents,  which  have  accidentally  entered  or  have  been  placed  in 
the  conjunctival  sac,  take  the  first  place,  on  account  of  the  frequency  with  which  they 
cause  the  disease.  Impure  air,  especially  that  mingled  with  ammoniacal  or  excre- 
mentitial  exhalations,  tobacco-smoke,  or  dust,  is  a  powerful  agent  in  causing  con¬ 
junctival  inflammation.  Crowded  rooms  of  all  sorts,  where  people  stay  a  large 
portion  of  the  day,  and  shops  where  workmen  are  employed  with  dusty  objects, 
overcrowded  vessels,  houses,  and  sleeping-rooms,  prisons,  barracks,  &c.,  are  univer¬ 
sally  recognized  as  true  breeding-places  for  ophthalmia.  Among  the  physical  sources 
of  injury,  wind  and  a  draught  of  air  are  especially  to  be  noticed.  The  continued 
action  of  the  atmospheric  air  upon  a  portion  of  the  conjunctival  sac,  which  is  gen¬ 
erally  unexposed,  may  be  the  cause  of  catarrhal  conjunctivitis.  Ectropion,  loss  of 
the  lids,  exophthalmus,  &c.,  are,  as  a  rule,  complicated  with  catarrhal  conjunctivitis. 
Excessive  straining  of  the  eyes  for  the  purpose  of  distinct  vision  is  among  the 
organic  causes  of  this  affection.  Working  over  small  objects  with  insufficient  illu¬ 
mination,  and  limitation  of  accommodative  power,  are  very  common  sources  of  the 
ophthalmia  under  consideration. 

In  fact  catarrhal  conditions  of  the  conjunctiva  very  commonly  accompany 
asthenopic  troubles,  and  are  then  sometimes  extremely  obstinate,  particularly  if  the 
correction  of  the  error  of  accommodation  is  neglected.  These  conjunctival  affec¬ 
tions  usually  betray  themselves  more  by  troublesome  feelings  and  redness  than  by 
increased  secretion  of  mucus,  and  hence  a  peculiar  name  has  been  proposed  for 
them,  namely,  “  dry  catarrh  ”  (Schirmer). 

4.  Finally,  the  probable  transmissibility  of  catarrhal  conjunctivitis  from  one 
person  to  another,  through  the  secretion,  should  not  be  forgotten.  This  contagious 
property  is,  at  least,  scarcely  to  be  doubted  of  the  secretion,  which  is  more  like  pus. 
But  in  chronic  catarrhal  conjunctivitis,  according  to  direct  experiments,  the  secretion 
has  no  contagious  property.  (Firing er.) 

5.  Kelaxation  of  the  conjunctival  tissue,  and  of  the  vess^s,  comes  into  consid¬ 
eration  as  a  predisposing  cause,  especially  in  old  peoph&^ut^  besides,  it  has  been 
frequently  observed  as  a  result  of  often- occurrin<*^vfong-existing  conjunctival 
inflammation. 

The  Course  is  in  general  the  more  tedicta^^he  less  the  patient  is  able  to 
withdraw  himself  from  the  action  of  the  exo#fci£fa^auses.  But  if  this  be  possible,  the 
inflammation  is  the  more  obstinate  the  lon^Jtnas  existed.  Affections  which  have 
but  recently  begun,  coming  acAdentallv-CNm  causes  which  have  excited  an  influence 
but  for  a  short  time,  generally  alio w^hMnost  favorable  prognosis.  With  a  proper 
condition  of  the  patient  and  corr^ftfef'eatme.nt,  and  even  with  no  treatment  at  all? 
in  a  few  days,  in  severe  casqs  two  to  three  weeks,  the  disease  comes  to  an 

end. 

In  ectropion,  loss  of/fllytance  of  the  lids,  &c.,  where  the  causes  are  constant  y 
acting,  as  well  as  in  old  p««ople  with  very  relaxed  tissue,  the  cartarrhal  conjunctivitis 
becomes  habitual,  cfi^pbsists  all  attempts  at  cure.  This  is,  of  course,  only  true  when 
we  speak  in  genej^Qerms ;  exceptions  may  occur.  Moreover,  the  course  is  not  always 
uniform.  rn*^\GrWss  gradually  develops  itself  to  a  certain  stage,  and  by  degrees 
recedes  to  )Stfe.  There  are,  in  some  cases,  periods  in  which  first  the  symptoms  o 
irritatiowAnd  then  those  of  catarrhal  relaxation,  with  increase  of  secretion,  are  more 
prqmTK^t/  Very  frequently  the  course  is  modified  by  complication  of  the  catair  a 
combo  ctivitis  with  an  irritation  of  the  ciliary  nerves. 
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Results, — The  common  result  is  recovery.  Under  unfavorable  circumstances, 
however,  catarrhal  conjunctivitis  may  increase  to  blennorrhoea,  or  pass  on  to 
trachoma.  In  old  chronic  catarrh,  not  unfrequently  marked  thickness  and  swelling 
of  the  conjunctiva  occur.  This  becomes  hypertrophied,  and  to  a  great  extent  at 
last  degenerates,  leaving  behind  tendinous,  firm,  cicatritial  spots  and  shortening  of 
.the  palpebral  fold,  often  with  inversion  of  the  inner  surface  of  the  edge  of  the  lid 
[entropion).  This  has  been  explained  by  supposing  a  precedent  trachoma.  Yet 
this  is  incorrect,  since  in  many  cases,  during  the  entire  course  of  the  disease,  every 
trace  of  the  characteristic  granulations  is  wanting,  and  only  a  uniform  swelling  of 
the  mucous  membrane,  with  secretion  of  mucus,  is  seen. 

In  other  cases,  and  especially  in  old  people,  ectropion  results  from  chronic 
catarrhal  conjunctivitis.  The  cartilage  finally  is  affected  under  the  continuation  of 
catarrhal  inflammation  of  the  conjunctiva,  becomes  gradually  softened,  and,  its 
resistance  no  longer  being  sufficient  to  support  the  lower  lid,  it  becomes  lifted  some¬ 
what  away  from  the  globe,  and  sinks  down.  The  eversion  of  the  lachrymal  puncta, 
which  is  connected  with  this,  increases  the  difficulty  which  is  found  in  carrying  off 
the  tears  in  this  false  position  of  the  edge  of  the  lid.  The  tears  trickle  continually 
over  the  lids  and  the  cheeks ;  these  become  excoriated,  erythematous  inflammations 
are  excited,  and  finally  shriveling  of  the  tissue,  by  which  the  ectropion  is  increased. 
At  the  same  time,  on  account  of  the  exposure  of  a  portion  of  the  conjunctiva,  its 
inflammation  and  the  affection  of  the  cartilage  are  increased  and  maintained. 

Catarrhal  conjunctivitis,  especially  when  it  lasts  a  long  time,  leads  to  blepharitis 
ciliaris,  the  inflammation  being  continued  directly  from  the  conjunctiva  upon  the 
surroundings  of  the  palbebral  glands.  This  occurs  more  frequently,  because  the 
crusts  arising  from  the  drying  of  the  catarrhal  product  are  torn  by  the  contraction 
of  the  epithelium  of  the  border  of  the  lid,  causing  fissures,  and  thus  the  air  and  tears 
act  upon  the  exposed  tissue  of  the  lids.  The  patients  sometimes  rub  off  the  crusts 
themselves,  and  thus  cause  the  exposure. 

Treatment. — Besides  the  removal  of  any  existing  causes,  this  has  for  its  object 
the  following,  viz.  limitation  and  suppression  of  the  inflammatorw^aoliferating 
process,  subsequently  the  subjugation  of  the  relaxed  condition  inJj^  connective- 
tissue  stroma  and  in  the  vessels,  and,  besides,  the  prevention  consequences 

°t  catarrhal  inflammation,  especially  the  prevention  of  the  ffiojjition  of  crusts  on 
the  edges  of  the  lids. 

1.  Where  the  symptoms  of  irritation  predominate,  treatment  should  be  non- 
^itating,  antiphlogistic.  This  is  true  whether  it  b^inxha  beginning  of  the  disease, 
ortf,  during  the  further  course,  accidental  causes  lpvk  increased  the  existing  inflam- 
lnation,  but  especially  when  a  simultaneous  injee^ioir  of  the  episcleral  tissue  appears, 
an(l  great  pain,  photophobia,  and  similar  symjMws,  show  the  irritation  of  the  ciliary 
nervous  system.  When  the  inflammation  severe,  it  is  advisable  to  keep  the 

I,atient  in  his  room,  and  to  take  great^^B  of  the  eyes.  As  direct  remedies,  cold 
aPplications  are  especially  to  be  rect/nnJkrfded,  and,  in  case  the  nervous  symptoms  are 
Veiy  prominent,  instillations  of  aJ^o£>me. 

Aet  we  must  guard  ourselves^f^Ost  a  too  constant  employment  of  cold  applications,  because 
I  inanimation  development  of  heat  is  too  slight  to  allow  the  continuous 

'°  cold  to  be  tolerated^i^  is  generally  sufficient  to  apply  some  well- wrung- out  cold  com- 
I  ciall eS  Severa^  times  durin^khe  day,  especially  during  the  exacerbations.  We  should  be  espe- 
I  ex  t  °aie^  *n  chiMa^Liud  in  persons  with  very  light  hair,  since  these  applications  readily 
I  C1 6  exc°riation^)r^)lema.  If  this  has 


>  already  occurred,  or  if  the  catarrh  from  the  beginning 
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has  had  the  symptoms  of  a  simple  oedema  of  the  lids  and  conjunctiva,  cold  applications  will  bo 
harmful  rather  than  beneficial.  Then  we  may  cover  the  eyes  by  a  fold  of  linen  and  a  bandage. 
Under  such  circumstances  other  direct  remedies  are  not  indicated.  This  is  especially  true  aa 
to  the  anti-irritative  and  demulcent  remedies,  which  very  recently  were  much  in  fashion. 

2.  If  the  symptoms  of  inflammatory  irritation  become  less,  if  the  conjunctiva 
becomes  somewhat  paler,  if  relaxation  is  indicated  by  subsidence  of  the  swelling, 
and  softness  of  its  folds,  and  if,  besides,  all  symptoms  of  ciliary  irritation  are  absent, 
it  is  time  to  begin  the  use  of  astringents.  Pure  antiphlogistics  are  not  then  sufficient 
to  bring  the  process  to  a  close  in  the  shortest  possible  time. 


It  is  then  only  necessary  in  the  severer  cases  to  keep  the  patient  in  his  room.  In  mild  cases, 
and  where  the  conjunctivitis  is  subsiding,  the  patient  is  much  more  comfortable  in  the  open  fresh 
air,  and  he  recovers  quicker  than  in  a  confined  room.  But  he  must  be  warned  to  avoid  wind  and 
dust,  and  not  to  visit  places  which  are  overheated,  or  in  which  the  air  is  impure  or  smoky.  He 
is  especially  to  be  warned  against  pursuing  any  occupation  over  a  fire,  and  to  avoid  bright  light 
or  great  contrasts  of  light,  straining  the  eyes  by  reading,  writing,  or  sewing,  especially  by  lamp 
or  gas  light,  all  of  which  may  cause  hyperaemia  and  congestion.  Cold  compresses,  in  this  stage, 
should  only  be  used  at  long  intervals,  and  with  the  greatest  care.  They  are  to  be  used  for 
cleansing  the  eyes,  and  for  the  removal  of  the  frequent  burning,  itching  sensations,  &c.  Cloths 
dipped  in  cool,  fresh  water  answer  this  purpose  excellently  well,  while  pressure,  or  rubbing 
the  lids,  although  pleasant  to  the  patient  at  the  moment,  increase  the  irritation  very  markedly, 
and  are  therefore  to  be  carefully  avoided. 


In  the  use  of  astringents,  we  should  remember  that  they  always  irritate  more  or 
less,  and  that  their  therapeutic  value  depends  on  this  effect.  Astringents  can,  then, 
only  be  indicated  where  an  irritation  is  desirable  of  itself,  or  for  the  purpose  of 
overcoming  a  relaxation  of  tissue  and  of  the  vessels.  In  cases  in  which  neither  the 
irritation  nor  relaxed  condition  are  very  prominent,  where  it  is  therefore  doubtful 
whether  the  anti-irritative  or  astringent  treatment  be  proper,  it  is  advisable  to  keep 
on  for  a  few  days  with  the  antiphlogistic  treatment,  or  to  try  the  ground  with  the 
experimental  use  of  a  mild  astringent,  and  in  case  the  lat£e\  is  not  borne,  to  ngain 
take  up  the  antiphlogistic  method,  and  wait  till  the  rel^a<ticm  is  more  distinct,  and 
the  astringents  are  indicated.  jzr 

Penciling  the  conjunctiva  with  a  solution  of  nffi^Te  of  silver,  five  grains  to  the 
ounce,  does  by  far  the  best  service.  Whereveij,  (^relaxation  of  the  tissue  is  quite 
prominent  in  catarrhal  conjunctivitis,  and  th^rtiiptoms  of  irritation  do  not  contra¬ 
indicate,  the  treatment  should  be  be^u^^cN  continued  with  this  remedy,  until 
the  relaxation  and  morbid  secretion  oflffie  conjunctiva  are  removed.  If  under  such 
a  treatment  the  morbid  condition  is(^bdued,  except  as  to  some  hypersetnia  of  the 
conjunctiva,  or  if  the  catarrh  from^he  beginning  has  been  but  slight,  and  the  relaxa¬ 
tion  of  tissue  little  noticeable.HQ£  the  patient  be  not  in  a  position  to  consult  the 
physician  daily  and  allow  tjWCincilings  to  be  made,  the  astringent  collyria  should 
be  advised.  rY> 

3.  In  old  chronic  (^ta^rhal  conjunctivitis,  and  in  general  where  the  relaxation  of 
the  conjunctiva  p,r^Jts  vessels  has  reached  a  very  high  grade,  especially  in  the 
habitual  catarrhaii^flammation  of  old  persons,  the  treatment  above  indicated  will  not 
be  sufficient*tq0Cram  the  desired  result.  Then  the  daily  application  of  a  smooth  crystal 
of  sulpha^N^Sbpper  to  the  tarsal  portion  and  the  palpebral  folds  will  do  very  we  • 

But  if  th^iltient  can  not  visit  the  physician  every  day,  we  may  substitute  an  oint 
x  ■  which 


ther 


i^t>£Nfive  grains  of  sulphate  of  copper  to  two  drachms  of  simple  cerate, 
^phsnent  causes  to  he  introduced,  or  places,  in  the  conjunctival  sac  with  a  came  s 
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Lair  brush.  If,  however,  the  very-much  relaxed  and  loosened  conjunctiva  is  super¬ 
ficially  rough,  velvet-like,  or  even  granular,  it  is  better  to  first  pencil  the  conjunctiva 
daily,  for  some  time,  with  a  solution  of  ten  grains  of  nitrate  of  silver  to  the  ounce 
of  water,  continuing  this  until  the  conjunctiva  becomes  smoother,  when  the  sulphate 
of  copper,  in  the  form  of  a  crystal  or  an  ointment,  may  be  continued  until  the  end  of 
the  treatment. 

4.  In  order  to  prevent  the  formation  of  crusts  and  its  evil  results,  the  edges 
of  the  lids  may  be  cleansed  with  a  piece  of  soft  linen.  At  night,  the  lids  should  be 
smeared  with  fresh  fat,  with  glycerine  cream,  simple  cerate,  or  the  like.  It  is  best  to 
apply  the  ointment  with  a  brush  upon  the  edge  of  the  lids,  and  it  must  be  got  between 
the  lashes.  The  application  is  made  when  the  lids  are  closed,  and  the  patient  should 
not  open  them  for  some  time  after.  The  parts  should  be  covered  by  a  thin  layer  of 
fat.  If,  in  spite  of  all  these  precautions,  or  on  account  of  insufficient  treatment, 
thick,  hard  crusts  are  formed  on  the  edges  of  the  lids,  which  adhere  closely  to  the 
ciliaa  and  epidermis,  these  should  be  first  completely  softened  by  soaking  them  in 
warm  water  with  a  sponge  or  a  piece  of  soft  linen ;  otherwise  their  removal  will 
cause  excoriations.  Lukewarm  milk  may  be  used  instead  of  water. 

Authorities.— JEb le,  Ueber  den  Bau  und  die  Krankheiten  der  Bindehaut.  Wien.  1828.  S.  84.^ 
Pinnger ,  Die  Blenn.  am  Menschenauge.  Graz.  1841.  S.  2,  4,  267,  271,  275. — Arlt,  Die  Krank¬ 
heiten  des  Auges.  I.  Prag.  1751.  S.  8.  kl.  Monatbl.  1863.  S.  182. — Gulz ,  Die  sog.  egypt.  Augen- 
entzUndung.  Wien.  1850.  S.  22. — Stilling ,  kl.  MonatbL  1869.  S.  189. — Galezowski ,  Gaz.  des  hop. 
1868.  Nro.  108.— Schirmer,  kl.  Monatbl.  1867.  S.  114. 


2.  Membranous  Conjunctivitis. 

Symptoms. — Besides  the  symptoms  of  severe  hypercemia  and  swelling,  the  disease 
is  characterized  by  the  development  of  a  fibrous  product  on  the  surface  of  the  con¬ 
junctiva,  which  may  become  a  membranous  patch . 

The  hypersemia  generally  extends  over  the  entire  conjunctiva,  often  even  over 
its  surroundings,  especially  the  lids.  It  is  evinced  by  a  very  uniform,  more  or  less 
bright,  but  often  dark  or  brownish,  redness.  The  swelling  is  generally  very  severe, 
often  really  chemotic.  Local  elevation  of  temperature,  as  well  as  severe  pain  in  the 
eye,  and  the  corresponding  half  of  the  head,  are  seldom  wanting  in  the  beginning  of 
the  affection.  In  some  cases  there  is  fever. 

The  inflammatory  product  appears,  in  mild  cases,  as  a  thin  and  delicate,  gauze-like, 
reticulated  coating.  In  other  cases  it  is  denser,  and  appears  as  a  thick  membranous 
patch,  resembling  fibrous  material  of  greater  or  less  consistency,  sometimes  half  a 
line  or  more  in  thickness,  completely  covering  the  conjunctival  sac.  This  membrane 
does  not  extend  over  the  cornea,  and  generally  has  a  sharp  border  on  the  inner  lip 
of  the  lid,  but  sometimes  involves  the  edge  of  the  lid.  In  rare  cases  it  even  unites 
the  edges  of  the  lids  which  are  in  contact,  shutting  up  the  palpebral  fissure.  The 
inflammatory  product  is  translucent  and  grayish,  but  when  the  membranous  patch  is 
very  thick,  it  is  completely  opaque,  tendinous,  or  of  a  yellowish  color.  It  does  not 
have  much  tendency  to  deliquescence,  and  is,  therefore,  almost  always  separated 
from  the  conjunctiva  in  shreds,  or  the  whole  membrane  is  thrown  off  at  one  time. 
"Where  the  product  deliquesces,  it  is  not  so  much  a  pure  membranous  conjunctivitis 
as  a  transition-form  of  diphtheritic  conjunctivitis. 

Generally  speaking,  membranous  conjunctivitis  is  rarelj^SoHsel’ved  in  a  pure  form. 
Setting  aside  the  instances  which  are  passing  over  to  di^Mleritic  conjunctivitis,  we 
quite  frequently  meet  with  cases  in  which  the  membflfiSous  patch  involves  only  an 
isolated  portion  of  the  conjunctiva,  usually  the  ps^^bral  folds  and  the  tarsal  con¬ 
junctiva,  while  the  other  parts  secrete  simn]^@arrhal  or  blennorrhoeal  material, 
which  is  not  adherent.  ^ 

Causes. — The  etiology  is  about  theQpne  as  that  of  catarrhal  conjunctivitis. 
It  is  also  very  probable  that  membraiyus  conjunctivitis  may  be  propagated  by  con¬ 
tagion  ;  but  it  is  not  necessary  that^ftjrsecretion  should  be  from  exactly  this  form  of 
disease  for  this  to  occur;  catai^J^P^111101'1’^106^  even  trachomatous,  secfbtion,  may 
cause  a  membranous  conjun^tmtis ;  and,  on  the  other  hand,  the  secretion  of  the 
latter  may  by  contagion  <fous*Hx  catarrhal  inflammation,  a  blennorrhoea,  a  trachoma, 
&c.  The  disease  in  cjuaetion  is  always  a  rare  one.  At  times,  however,  it  is  more 
frequently  observed.^^pring  and  Summer,  in  very  hot  and  continually  dry  weather, 
it  is  often  seen  in ^mwiection  with  cases  of  acute  trachoma,  blennorrhoea,  &c. 

Course.-^^tiie  disease  appears  more  independently,  it  is  generally  developed 
with  quite^Aolent  symptoms,  and  reaches  its  hight  within  a  few  days.  In  favorable 
cases,  t&Q^ifla  mmatory  symptoms  then  recede,  the  swelling  declines,  with  diminution 
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01  the  local  temperature,  the  pain  and  fever.  The  tissue  becomes  softer  and  more 
relaxed,  a  mucous  secretion  appears,  the  membrane  is  thrown  off  in  shreds,  or  as  a 
whole,  and  the  membranous  conjunctivitis  appears  to  be  changed  to  a  catarrhal 
conjunctivitis,  or  a  blennorrhoea.  But  it  not  unfrequently  occurs  that,  after  the 
membrane  is  cast  off  in  this  way,  either  completely  or  partially,  or  after  it  has  been 
artificially  removed,  patches  of  exudation  are  here  formed,  and  thus  the  characteristic 
signs  of  membranous  conjunctivitis  remain  for  some  time  unchanged,  before  the 
secretion  under  the  gradual  relaxation  of  the  tissue  attains  more  of  a  catarrhal  or 
blennorrhoeal  character. 

In  the  greater  number  of  cases,  however,  membranous  conjunctivitis  represents, 
as  it  were,  only  an  episode  in  the  retrogression  of  a  severe  catarrhal  inflammation, 
or  of  a  blennorrhoea,  it  being  formed  from  this  in  some  temporary  change  in  the 
product  of  inflammation,  and  again  passes  into  the  catarrhal  or  blennorrhoeal  form. 


Results. — Membranous  conjunctivitis,  as  described,  does  not  directly  end  in 
recovery,  but,  as  a  rule,  passes  over  into  the  other  forms  of  conjunctival  inflamma¬ 
tion,  usually  into  catarrhal  inflammation,  blennorrhoea.  or  trachoma. 

It  is  not  very  dangerous  of  itself,  with  careful  treatment,  but  it  may  always  lead 
to  bad  results.  Thus  it  quite  frequently  occurs  that  certain  portions  of  the  conjunc¬ 
tival  sac  which  come  in  contact,  become  adherent  through  the  inflammatory  product, 
and  in  case  this  union  is  not  broken  up,  they  are  firmly  united,  and  actually 
degenerate.  It  is  in  the  swollen  palpebral  fold,  especially,  that  such  adhesions  are 
quite  common,  and  may  lead  to  shortening  of  the  conjunctival  sac  ( posterior  sym- 
Uepharon ),  with  all  its  evil  results,  perhaps  even  to  xerophthalmia.  Besides,  in 
severe  cases  of  inflammation,  the  transplantation  of  the  process  upon  the  cornea  is 
.to  be  feared.  The  result  may  be  permanent  opacities.  Ulcerations  of  the  cornea,  how¬ 
ever,  are  to  be  ascribed  less  to  membranous  conjunctivitis  than  to  its  combinations 
with  blennorrhoea,  especially  in  the  varieties  which  become  diphtheritic  conjunctivitis. 

Treatment. — Besides  the  removal  of  all  sources  of  injury,  which  may  keep  up 
or  increase  the  process,  or  favor  its  extension  upon  healthy  parts,  the  fr&Jbnent  aims 
to  overcome  the  tissue-proliferating  process,  and  at  the  avoid  an  ail  the  evil 
results  which  may  promote  the  adherence  of  the  rigid  membnrfhqjtre  inflammatory 
I  Products  to  any  portions  of  the  conjunctiva. 

1.  Prophylactically,  it  is  advisable  to  protect  the  sounjF^e  with  an  hermetical 
|  protective  bandage,  to  prevent  the  possible  inoculatioHTfcr^jiis  eye.  This  bandage 

re  charpie  being  occasionally  renewed)  is  to  until  the  quality  of  th6 

flammatory  product  leaves  no  fear  of  inoculatiarmN  But  when  the  first  traces  of 
[e  affection  are  seen  on  the  previously  health w^ve,  the  bandage  should  be  imme- 
alely  removed  and  the  treatment  begun,  (fc&felennorrliaa.) 

2.  Thedirdct  treatment,  in  accord  an  c  nhe  character  of  the  inflammation, 

|  should  be  rigidly  antiphlogistic.  rlhis>eD^ild  be  the  more  vigorously  carried  on, 

eni(>re  acute  the  process,  the  mc/e  l&pidly  it  advances,  the  greater  the  disturb- 
■  ces  *n  circulation,  the  tenser  th£  strolling,  and  the  severer  the  inflammatory  pain. 
I  11  the  greater  number  of  cases^ot?  applications,  and  perhaps  the  use  of  leeches,  will 
)l’oper.  Mercurials  are.>fc^sdy  the  least,  superfluous. 

When  the  inflamnq^fltfy  symptoms  subside,  the  antiphlogistic  treatment  should 
>  ,e  ^ess  active.  If,  i^the  course  of  the  disease,  the  redness  becomes  paler,  the 
I  felling  soft  and  rgkked,  the  conjunctiva  wrinkled  ;  if  the  local  temperature  sinks 
|  °w  the  normulkJruid  if,  finally,  the  secretion  becomes  more  catarrhal  and  blen- 
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norrhoeal,  while  the  membranous  masses  are  thrown  off  in  shreds,  without  being 
replaced — it  is  now  time  to  pass  on  to  the  use  of  astringents,  to  begin  the  treatment 
of  the  catarrh  or  blennorrhcea,  or  to  oppose  the  development  of  trachoma.  This 
must  be  begun  with  great  care.  If  the  inflammation  again  increases  under  the  use 
of  astringents,  we  should  return  to  simple  antiphlogistic  treatment,  and  suspend  the 
application  of  astringents  until  the  indications  for  their  employment  again  become 
urgent. 

4.  The  membranous  exudations  should  always  be  most  carefully  observed.  So 
long  as  the  inflammation  is  still  severe,  and  the  whole  membrane  is  firmly  adherent 
to  the  conjunctiva,  an  artificial  removal  is  scarcely  to  be  advised,  because  this 
causes  a  severer  inflammation  and  may  excite  a  new  exudation.  But  if  the  mem¬ 
brane  becomes  loosened  in  some  places,  it  is  necessary  to  remove  it  with  forceps  or 
a  piece  of  soft  cloth,  since  it  will  wrinkle  at  every  motion  of  the  lids,  and  irritate 
more  as  a  foreign  body  than  if  carefully  removed.  Particular  attention  is  to  be  paid 
to  any  adhesions  between  the  parts  of  the  conjunctiva  which  are  in  contact.  We 
should  never  neglect  to  examine  the  palpebral  folds  most  carefully,  in  order  to 
ascertain  the  presence  of  any  such  adhesions.  We  may  sometimes  find  very 
superficial  grooves,  running  parallel  to  the  palpebral  folds,  situated  on  the  swelling, 
and  these  grooves  are  found  to  be  the  edges  of  deep  folds,  the  sides  of  which  are 
completely  adherent.  The  separation  is  readily  induced  with  the  finger,  a  pencil  or 
the  like.  The  dropping-in  of  oils,  placing  a  piece  of  goldbeater’s  skin  or  such  sub- 
tances,  are  of  no  use  in  preventing  adhesions,  because  they  are  very  irritating,  and 
are  not  sure  to  accomplish  their  object. 


3.  Blennorrhoea. 


Symptoms. — The  disease  is  characterized  by  true  chemosis ,  and  by  great  secretion 
of  muco-purulent  or  purulent  product  of  inflammation,  which  rolls  up  in  flocculi,  or 
dissolves  in  the  tears . 


1.  The  hyperscmia  extends  over  the  whole  conjunctiva,  generally  upon  the  integ¬ 
ument  of  the  lid,  and  may  at  times  go  still  farther.  The  redness  is  very  uniform, 
generally  quite  dark,  with  a  tint  of  blue.  In  the  later  stages,  or  where  the  atfection 
is  less  intense,  there  is  a  yellowish  hue.  Where  the  relaxation  has  already  attained 
the  preponderance,  the  color  inclines  rather  to  gray,  approaching  a  dirty-lilac  or 
violet,  on  account  of  the  collection  of  a  dense  layer  of  newly-formed  cells. 

There  is  great  swelling  of  the  parts.  The  lids  appear  like  thick,  red  swellings. 
They  are  almost  immovable,  the  palpebral  fissure  is  closed,  and  the  upper  lid  fre¬ 
quently  pushed  over  the  border  of  the  lower  one.  If  the  lids  are  forcibly  opened, 
the  palpebral  fold,  which  is  greatly  swollen,  presses  forward  and  readily  everts  the  lid. 
The  ocular  conjunctiva  is  raised  up  around  the  cornea  like  a  little  wall,  and  covers 
its  periphery.  The  cornea  often  appears  buried  in  the  swellings,  its  center  only 
being  seen.  In  the  first  stages,  the  swelling  is  more  or  less  elastic,  but  subsequently 
it  becomes  soft  and  yielding,  may  be  easily  displaced,  and  changes  its  situation  by 
means  of  its  own  weight,  according  to  the  position  of  the  patient.  The  formerly 
immovable  lids  become  again  movable,  although  to  a  less  extent,  and  the  globe, 
which  was  almost  rigid,  begins  to  follow  objects  more  easily. 

The  local  temperature  is  always  markedly  elevated 'in  the  first  stages,  but  grad¬ 
ually  sinks  to  the  normal  standard  as  the  relaxation  appears. 

Pain  is  also  only  apt  to  accompany  the  first  stages,  when  th/gXJhenic  character 
of  the  inflammation  predominates.  It  may  be  very  severe,  radte^wg  over  the  entire 
halt  of  the  head,  especially  when  there  is  at  the  same  time>«S^Vere  irritation  in  the 
ciliary  system.  In  the  later  stages  the  pain  generally  or  entirely  disappears, 

provided  it  is  a  pure  blennorrhoea  which  exists.  Fejrt^CWa  common  symptom,  both 
mthe  beginning  and  at  the  acme  of  the  process.  ^ 

The  product  of  inflammation,  in  less  severe/rSfces,  corresponds  entirely  to  that 
of  catarrh.  The  difference  exists  only  in  tLe  quantity ;  therefore  it  quite  often 
spends  on  the  pleasure  of  the  surgeon,  metier  he  will  diagnosticate  a  severe  ca- 
hu’rh,  or  a  blennorrhoea.  In  the  se^u0jsJfiges  of  the  process,  the  mucous  basis 
of  the  secretion  disappears.  It  bee^^s  purely  suppurative,  and  is,  as  it  were, 
dibsolved  in  the  tears.  In  conse/uejtec  of  this,  the  mixed  secretions  are  sometimes 
turbid  water,  similar  to  bmtlv^r  whey  ;  sometimes  it  is  more  like  thin  milk,  and 
sometimes  it  resembles  a  JWeS,  yellowish,  or  greenish  cream,  and  is  completely 
opaque.  True  coagulatima^aie  seldom  found  in  it. 

Strictly  speaking,  separate  the  cases,  where  the  morbid  secretion  has  a  mucous  basis, 

mm  those  in  which  it  be^trs  more  the  character  of  true  pus,  and  is  soluble  in  the  tears.  Blen- 
fied  r  T°r  the  former,  pyorrhoea  for  the  latter.  Such  a  distinction  is  justi- 

i  ecause  ttj^e  two  forms  are  not  exactly  the  same  in  respect  to  their  possible  results,  and  alsc 
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demand  different  treatment.  There  are  always  different  degrees  of  the  same  process,  since  we 
often  find  the  muco-purulent  flocculi  of  blennorrhoea  with  the  secretion  of  true  pyorrhoea,  floating 
about  in  it. 

In  the  beginning,  the  secretion  is  not  very  abundant,  rather  watery,  hut  quickly 
increases  in  quantity,  and  in  firm  inflammatory  products.  It  is  then  often  so  great 
that  a  short  interruption  of  the  cleansing  of  the  eyes  is  sufficient  to  fill  all  the  space 
between  the  swellings  of  the  conjunctiva,  and  to  completely  close  the  palpebral 
fissure  with  secretion.  The  inflammatory  product  soon  passes  over  the  edges  of  the 
lids,  and  runs  in  quite  a  thick  stream  over  the  cheeks,  covering  them  with  crusts,  and 
causing  excoriations.  Even  during  profound  sleep,  when  the  secretion  is  somewhat 
lessened,  the  amount  of  the  product  of  inflammation  is  always  still  so  great,  that  a 
complete  adhesion  scarcely  occurs,  because  the  constant  flow  of  secretion  breaks 
through  the  crusts  as  they  are  formed. 

Causes. — Blennorrhoea  frequently  arises  as  a  consequence  of  injuries  of  the  most 
diverse  character,  also  from  other  forms  of  conjunctival  inflammation,  especially 
catarrhal  inflammation. 

Why  it  is,  that  from  the  same  cause  there  is  in  one  case  a  catarrh  excited,  in  another  case  a  blen¬ 
norrhoea,  is  not  explained.  The  severity  of  the  irritating  cause  is  certainly  not  always  the  reason 
of  the  different  effect,  for  we  often  observe  that  severe  irritation  sometimes  causes  a  simple  and 
quickly-receding  irritation,  while  in  other  cases,  injuries,  which  were  so  slight  that  they  escaped 
observation,  have  resulted  in  severe  attacks  of  blennorrhoea.  This  difference  has  been  ascribed 
to  the  presence  or  absence  of  a  special  disposition.  The  fact  that  blennorrhoea  is  more  frequently 
observed  at  certain  times,  and  occurs  from  relatively  slight  causes,  even  extending  at  times  in 
an  endemic  or  epidemic  form,  while  at  other  times,  and  seemingly  under  the  same  circumstances, 
the  blennorrhoeal  affections  occur  less  frequently  than  the  other  conjunctival  affections,  indicates 
that,  besides  the  peculiar  disposition  of  any  individuals,  there  may  be  other  circumstances,  inde¬ 
pendent  of  this,  which  have  some  influence  in  determining  the  greater  or  less  severity  of  the 
blennorrhoeal  affection. 

An  extremely  important  cause  of  blennorrhoea,  furthest*©,  is  inoculation,  in 
consequence  of  the  direct  carrying  over  of  hlennorrhoeal^^etion  from  an  affected 
conjunctiva  to  the  healthy  one  of  another  eye.  Ind^jrthe  contagiousness  of  the 
blennorrhoeal  secretion  is  very  great,  and  the  grea*5*  xhe  more  severe  is  the  blen¬ 
norrhoea,  and  in  proportion  to  the  amount  of  pu^^rthe  inflammatory  product,  and 
the  fresher  and  purer  the  state  in  which  it  is^cAred  over  to  the  conjunctiva. 

The  contagious  property  of  the  secretion  iS^fceater  during  the  increase  and  high  stages  of 
blennorrhoea,  than  in  the  stage  of  decreas<^mnV^fter  the  secretion  has  obtained  a  predominantly 
mucous  appearance.  The  secretion  lose^^h  of  its  contagiousness  by  drying,  and  by  diluting 
it  with  at  least  forty  times  the  quantitat^^Vater.  It  then  does  not  adhere  so  easily  ( Piringer ), 
although  the  danger  of  inoculatiflA^fclf  remains.  In  general,  it  may  be  said  that  the  contagious 
property  is  somewhat  lessened  b/Spe  frequent  carrying  over  of  the  secretion,  for  it  is  a  common 
observation,  that  when  the  s^oiifreye  is  affected  by  the  secretion  of  the  one  first  attacked,  the 
process  has  a  less  severe  courewmere,  and  does  not  reach  so  high  a  grade. 

Yet  this  is  only  trit<  iCtfim  we  speak  in  general  terms.  There  are  many  exceptional  cases, 
which,  in  consideratirfSV^f  the  importance  of  the  matter,  require  careful  consideration.  We 
should  pay  partieu^Kattention  to  the  fact,  that  the  severity  and  even  the  special  form  of  an 
inflammation  ^^^NTby  the  carrying  over  of  such  secretion,  does  not  always  correspond  exactly 
to  the  disease  fSjhi  which  the  contagious  material  was  taken.  There  are  cases  where  secretion 
from  a  sev^A  catarrh,  a  mild  blennorrhoea,  has  caused  an  extremely  dangerous  purulent  ophtna' 
mia,  wmfcjorf  the  other  hand,  the  secondary  disease  may  be  milder  than  the  primary. 
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Gonorrhoeal  secretion  from  the  urethra  or  vagina  acts  in  the  same  way  as  the 
blennorrhoeal,  and  may  cause  true  pyorrhoea  or  purulent  conjunctivitis.  The  prin¬ 
ciple  holds  good  here  also,  that  the  severity  of  the  inflammation  is  not  always  in 
unison  with  the  severity  of  the  gonorrhoea.  Numerous  observations  have  established 
it  beyond  doubt,  that  a  gonorrhoea  which  has  passed  the  acute  stages,  even  inclining 
to  become  chronic,  may  cause  a  purulent  secretion  from  the  conjunctiva,  of  the 
worst  form,  while  the  reverse  condition  of  things  is  exceedingly  rare. 

It  should  here  be  mentioned  that  the  circumstances  must  be  peculiarly  favorable,  in  order  that 
an  inoculation  of  the  conjunctiva  from  the  genital  mucous  membrane  may  occur,  and  that  it  occurs 
much  more  rarely  than  we  are  inclined  to  believe.  The  rarity  of  ophthalmo-blennorrhcea  in  syphi¬ 
litic  wards  and  in  private  practice,  compared  with  the  frequency  of  gonorrhoea  and  with  the  careless- 
|  ness  of  those  affected  with  the  disease,  is  an  undeniable  evidence  of  this.  There  is  also  reason  for 
believing  that  the  gonorrhoeal  secretion  has  less  affinity  for  the  conjunctiva  than  blennorrhoeal 
secretion,  and  vice  versa.  This  conclusion  is  deduced  from  the  fact  that  the  mucous  membrane 
of  the  genitals  is  rarely  affected  in  primary  conjunctival  blennorrhoea. 

The  period  of  incubation  after  successful  inoculation  of  the  contagious  material 
varies  between  some  hours  and  days.  The  outbreak  of  the  blennorrhoea  follows  the 
more  quickly,  the  more  favorable  are  the  conditions  for  the  inoculation,  i.  e.,  the 
more  powerfully  the  secretion  was  able  to  act. 

There  is  no  positive  reason  for  believing  in  the  transmissibility  of  the  virulent  material  through 
the  air,  and  we  have  every  reason  to  doubt  the  correctness  of  this  hypothesis.  Very  recently 
epithelial  cells  have  been  said  to  be  found  in  the  atmosphere  of  eve-wards  (Frank,  Eiselt),  and 
some  direct  experiments  ( Marston )  indicate  that  a  strong  current  of  air,  which  passes  over  a  cloth 
saturated  with  recent  pus,  may  carry  pus-corpuscles  with  it.  But  these  experiments,  even  if 
entirely  correct,  are  far  from  proving  inoculation  through  the  air,  especially  if  we  consider  that 
the  experiments  were  made  with  dilute  and  dried  pus.  (Piringer.)  They  show,  however,  that  the 
greatest  care  should  be  observed,  and  we  shall  always  do  well  to  proceed  as  if  the  contagion 
through  the  atmosphere  were  an  assured  fact. 

When  we  see  the  myriads  of  fine  filaments,  dust-particles,  which  are  observed  in  the  sunlight 
after  sweeping  out  a  ward  or  sick-room,  we.  can  not  avoid  the  belief  that  there  may  bAamongthem 
bits  of  charpie,  &c.,  which  have  been  saturated  with  pus,  have  become  dry,  and^e^w  whirling 
about  in  the  air. 

It  is  difficult  to  believe  that  fresh  pus-elements  can  be  freetjVfcom  the  secretion 
evaporation  of  the  menstruum,  and  that  they  may  beX^fcpt  suspended  in  the 
atmosphere  for  any  long  time,  under  ordinary  circumstaiwA^vhen  there  is  no  strong 
current  of  air.  {Alf.  Graefe.) 

A  circumstance  should  be  mentioned  which  some  haveC^plained  as  due  to  inoculation.  The 
J  ammatory  product,  which  is  quite  viscid,  often  tlmj^off  little  vesicles,  on  the  movements  of 
le  'ids,  which  burst,  and  eject  a  portion  of  theii^^mtents  for  some  distance.  This  may  be 
I  recluently  seen  on  careful  observation.  It  m^  nappen  that  small  quantities  of  infectious 

material  enter  the  eye  when  one  converses  wiu&r  examines  a  patient,  especially  when  the  faces 
are  near  to  each  other. 

^  ^0Uise,—  Blennorrhoea  propotf^lways  has  an  acute  course,  lasting  from  only  a 
1  %s  to  three  weeks  at  tkSyhighest.  The  whole  process  may  be  drawn  out  for 
■  but  then,  we  ar^q^Vealing  with  a  pure  blennorrhoea,  but  with  other  forms 
I  conjunctival  inflaB^j  !fon,  which  have  either  only  temporarily  assumed  the 
Ind aC  er  a  or  which  have  been  gradually  developed  from  it. 

n  ee(Mt  often  l*j(^^s  that  a  catarrhal  inflammation,  by  an  increase  in  the  quantity 
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of  the  secretion,  advances  to  a  blennorrhoea,  or  that  a  membranous  or  diphtheritic 
conjunctivitis  passes  over  into  the  same  disease  by  the  change  in  the  inflammatory 
product,  which  then,  exactly  like  a  blennorrhoea  occurring  primarily,  either  quickly 
goes  on  to  cure,  or  becomes  a  catarrhal  inflammation  or  a  trachoma,  and,  as  such,  has 
a  more  or  less  chronic  course.  On  the  other  hand,  the  process  may  become  chronic 
in  consequence  of  the  participation  of  neighboring  structures,  the  cartilage,  the 
cornea,  &c.,  conditions  being  produced  which  take  some  considerable  time  for  their 
resolution.  If  we  do  not  consider  these  circumstances,  and  if  we  regard  blennorrhoea 
in  the  above-described  signification,  we  can  only  speak  of  an  acute  course;  and  we 
may  say  that,  where  the  course  is  not  modified  by  opposing  conditions,  the  hlen- 
riorrbcea  quickly  developed  reaches  its  bight  within  a  few  days,  and  then  recedes  in  a 
short  time,  with  evident  relaxation  of  the  tissue,  and  passes  over  into  a  simple 
catarrh  or  a  trachoma,  where  the  disease  ends. 

Where  fresh  injuries  act  upon  the  conjunctiva,  or  the  former  ones  continue,  or 
where  an  irrational  method  of  treatment  is  undertaken,  it  often  occurs  that,  after  the 
blennorrhoea  seems  evidently  on  the  decrease,  it  again  appears  in  greater  severity, 
and  exacerbations  interchange  with  remissions.  The  blennorrhoea  may  become  a 
catarrh  before  the  process  terminates. 

The  speediness  with  which  the  symptoms  develop  and  increase  enables  us  to  diagnosticate  the 
disease  in  its  incipiency,  before  the  symptoms  of  the  inflammation  and  the  secretion  complete  the 
idea  of  a  blennorrhoea.  In  primary  blennorrhoea  we  always  find,  within  a  few  hours  of  the  begin¬ 
ning  of  the  disease,  the  tarsal  conjunctiva  and  the  palpebral  portion  greatly  relaxed  and  almost 
evenly  reddened.  The  ocular  conjunctiva,  and  especially  that  portion  in  the  palpebral  fissure,  is 
woven  through  writh  a  coarse  net- work,  gelatinously  infiltrated,  often  swollen  at  intervals,  while 
a  large  quantity  of  yellow-colored  and  viscid  tears,  mixed  with  exudation  flocculi,  are  excreted  in 
abundant  quantity.  On  the  second  or  third  day  the  blennorrhoea  is  generally  fully  developed. 


Results. — Blennorrhoea  is  one  of  the  most  destructive  diseases  of  the  eye. 
Very  often,  in  spite  of  the  most  careful  treatment,  and  that  which  is  recognized  as 
correct,  it  causes  great  injury  to  the  eye,  or  completely  des^jVys  it  by  phthisis. 

The  chief  danger  lies  in  the  possible  ext  nsion  of  tlWjtisVase  to  the  cornea,  and 
the  formation  of  an  abscess  or  the  occurrence  of  an  uiA&f 

So-called  vascular  keratitis  may  be  developed  dur^^he  course  of  a  blennorrhoea,  and 
pass  into  pannus.  This  is,  however,  a  very  rare  It  belongs  rather  to  those  cases  u 

which,  at  the  beginning  of  the  morbid  process,  tb^TW^jJlary  bodies  swell  very  much,  and  increase 
in  size — that  is,  where  a  blennorrhoea  is  devek^pai^fls  it  were,  in  combination  with  trachoma,  01, 
as  we  may  rather  say,  where  a  trachoma  o&^rs  in  a  very  acute  form  with  the  symptoms  of 
blennorrhoea.  V/ 

Any  portion  of  the  cornea,  tl/ftjjeniter  as  well  as  the  periphery,  may  be  the  chief 
seat  of  the  secondary  supjwffip ©'process.  We  have  greater  reason  to  fear  tins 
result,  the  severer  are  thsOvflammatory  symptoms  in  the  conjunctiva,  the  greater 
tlie  redness  the  large^aalr  more  tense  the  conjunctival  swelling  above  the  cornea, 
and  the  greater  the  rncmfse  in  the  local  temperature.  These  dangers  are  particu¬ 
larly  threatening  there  is  added  to  all  these  symptoms  marked  evidence  o 

ciliary  irritatima^Overe  pain  in  the  course  of  the  frontal  nerves,  accompanied  1)} 
severe  plm^^^bia,  lachrymation,  and  spasm  of  the  lids.  Not  unfrequently  one 
or  more  hmv^ic  efflorescences  shoot  up  on  the  cornea,  but  generally  on  the  linibw 
conjuiyfrwtliS'  These  are  quickly  changed  into  secondary  ulcers  of  greater  or  less 
exlenV^im  cause  serious  changes.  More  frequently  the  cornea  becomes  turbid  m 
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the  beginning,  the  surface  being  generally  first  affected,  the  epithelium,  relaxing, 
assumes  a  grayish  color,  and  acquires  a  rough  appearance  from  the  throwing  off  of 
isolated  collections  of  cells.  The  turbidness  soon  becomes  denser,  its  color  yellow, 
and  within  a  short  time  an  abscess  or  an  ulcer  occurs,  which  rapidly  enlarges  in  all 
directions.  The  unfavorable  results  are  then  the  same  as  those  from  a  primarily 
developed  abscess  or  an  ulcer. 

Iu  the  severest  form  of  the  process,  with  a  purulent  character  of  the  product  of 
inflammation,  there  is  danger  from  another  sort  of  corneal  affection,  which  is  indeed 
the  most  dangerous.  It  often  leads,  without  any  intermission,  to  the  destruction  of 
the  cornea,  and  with  it  of  the  eye.  It  may  proceed  from  any  point  of  the  corneal 
surface  ;  but  the  destructive  inflammatory  process  generally  begins  from  some  point 
on  the  lower  periphery  of  the  cornea.  The  epithelium  becomes  opaque,  and  is  thrown 
off  at  this  point,  causing  a  small  loss  of  substance.  This  gradually  deepens  while  it 
rapidly  advances  on  the  periphery,  but  proceeds  slowly  toward  the  center  of  the 
cornea.  In  this  way  a  crescentic  depression  or  furrow  occurs,  which  surrounds  more 
or  less  of  the  corneal  periphery.  It  is  always  the  deepest  and  broadest  at  the  point 
of  origin.  On  a  vertical  section  there  is  seen  an  outer  wall,  which  is  almost  at  right 
angles  with  the  surface,  and  an  inner  one,  which  penetrates  the  cornea  very  gradu¬ 
ally,  being  hollowed  out,  or,  as  it  were,  having  steps.  The  base  and  edges  of  the 
excavation  are  infiltrated  and  covered  by  a  very  abundant  purulent  product. 

It  is  probable  that  this  ulcerative  process  has  a  near  causal  connection  with  the 
true  purulent  secretion,  and  that  its  effect  on  the  corneal  substance  may  be  excited, 
or  at  least  favored,  by  a  sort  of  decomposing  action. 


The  fact  that  the  crescentic  ulcers  are  almost  exclusively  observed  in  pyorrhoea,  and  in  diphther¬ 
itic  affections  which  are  so  closely  allied  to  it,  and  scarcely  ever  in  blennorrhoea,  where  the  inflam¬ 
matory  product  is  mostly  mucus,  favors  such  a  view,  although  in  blennorrhoea  all  the  symptoms, 
except  as  to  the  nature  of  the  secretion,  are  the  same.  This  belief  is  also  strengthened  by  the  fact 
that  the  destruction  of  tissue  always  begins  from  the  surface  and  gradually  involves  the  deeper 
structure,  and  that  the  process  generally  proceeds  from  the  deepest-lying  part  of  this  furrow, 
which  is  formed  by  the  bulging-out  of  ocular  conjunctiva  and  the  corneal  perinii^y,  that  is,  by 
the  lower,  or  lower  and  outer,  circumference  of  the  cornea,  where  the  secretionX^ecIs  most  easily 
in  the  greatest  quantity,  and  may  act  upon  the  corneal  tissue.  JS~ 


When  the  disease  has  begun,  it  generally  advances  rapiHJ^  This  is  especially  to 
be  feared  when  the  corneal  border  begins  to  be  affeofe^Qoamediately  on  the  com¬ 
mencement  of  the  disease,  and  if  the  blennorrhoea,  aft\£/he  occurrence  of  such  a  loss 
of  substance,  does  not  immediately  assume  a  benigj^iaracter.  The  greatest  part  of 
flie  cornea  is  then  generally  destroyed.  But  if  tS*er ulceration  does  not  begin  until 
the  process  has  lost  some  of  its  severity,  vmm&y  count  somewhat  on  the  preserva¬ 
tion  of  the  cornea. 

The  further  consequences  of  the  cn^jNmtic  ulcers  are  large  cicatrices,  united  with 
anterior  synechia,  when  a  perforatum  occurred.  These  impair  the  vision,  or  even 
completely  destroy  it.  The  fact  tm*rthe  cicatrix,  by  means  of  the  gradual  shrinkage 
°f  the  flap  of  cornea  surroufl^ftj  it,  yields  to  the  intraocular  pre-sure,  gives  way, 
and  becomes  distorted,  car  [he  cornea  to  bulge  forward,  and  giving  it  a  false 
curvature,  contributes>o4j^impairment  of  vision. 

ft  a  perforation  te  cornea  occurs,  the  lens  is  evacuated,  and  a  part  of  the 
^treous.  The  resiA  is  then  generally  phthisis  of  the  globe.  This  occurs  more  cer- 
tilnfly  when,  asN^quite  frequently  the  case,  the  corneal  portion  which  has,  up  to 
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this  time,  remained  intact,  becomes  infiltrated  and  ulcerates,  or  the  large  flap  of 
cornea  is  completely  destroyed. 

In  some  cases,  especially  in  a  typical  and  sthenic  character  of  the  inflammation,  and  with  very 
severe  tension  of  the  parts,  the  entire  cornea  is  destroyed  in  the  beginning,  becomes  opaque,  and 
changes  to  a  grayish,  smeary,  pultaceous  substance,  which  sometimes  lies  for  a  while  on  the  iris, 
but  is  generally  thrown  out  by  the  pressure  of  the  contents  of  the  globe,  after  which  the  globe  is 
lost  by  phthisis. 

2.  Trachoma  is  also  to  he  considered  as  a  very  common  result  of  blennorrhcea. 
We  may  very  often  observe  the  characteristic  roughness  of  the  conjunctiva  quite 
early  in  the  course  of  the  affection,  at  the  hight  of  the  blennorrhoea.  In  other  cases, 
however,  these  granulations  do  not  occur  until  the  later  stages  of  the  ophthalmia. 
The  trachoma  may  then  be  designated  as  a  result  of  blennorrhoea. 


3.  Ptosis  (falling  down  of  the  upper  lid),  and  ectropion  of  the  lower  or  of  both  lids,  may  also 
be  reckoned  among  the  consequences  of  blennorrhoea.  Ptosis  occurs,  on  the  one  hand,  from  the 
swelling  of  the  upper  palpebral  fold,  which  renders  it  difficult  to  raise  the  thickened  lid  between 
the  roof  of  the  orbit  and  the  surface  of  the  globe.  On  the  other  hand,  the  increase  in  volume  and 
weight  which  the  lid  undergoes  comes  into  consideration.  There  is  also  an  important  factor,  in 
the  circumstance  that  the  cartilage  is  greatly  distended  by  the  chemosis  and  the  softening  of  the 
tissue,  which  accompanies  the  proliferation.  This  often  occurs  to  such  a  degree  that  the  lid,  after 
the  subsidence  of  the  chemotic  swelling,  can  not  lie  upon  the  globe,  but  hangs  in  front  of  it  in  the 
form  of  a  curtain. 

Ectropion  often  occurs  during  the  course  of  a  blennorrhoea,  but  the  lid  may  be  easily  replaced, 
and  the  condition  thus  prevented  from  becoming  permanent,  which  easily  occurs  when  the 
replacement  is  neglected.  Eversion  of  the  lid  generally  results  from  clumsy  handling  of  it  by  the 
patient  or  his  attendants,  but  sometimes  of  itself.  By  the  swelling  of  the  lids  and  of  the  palpebral 
folds,  the  former  are  pressed  forward,  and  put  very  much  on  the  stretch.  The  resistance  is  the 
greatest  on  the  borders  of  the  lids,  on  account  of  the  firmness  of  the  cartilage  and  the  ligaments 
attached  to  the  orbital  border,  and,  therefore,  these  are  bulged  out  less  than  the  surfaces  of  the  lids. 

The  result  is,  that  the  palpebral  swelling  appears  divided  by  the  deeply- intersecting  tarsal 
borders  into  two  oval  obliquely-situated  swellings.  If,  now,  the  greatly-swelled  palpebral  fold 
has  once  an  opportunity  to  come  between  the  globe  and  the  intersectiite  border  of  the  lid,  it  is 
easily  bulged  forward  from  the  external  pressure  exerted  upon  ityjO^he  cartilage  attached  to 
the  palpebral  conjunctiva  being  irritated  also,  the  lid  is  everted.  pressure  from  the  edge  of 
the  lid  acts  on  the  base  of  the  tumor,  which  is  forced  outward*£>Jpe  vessels  are  compressed,  and 
thus  congestion  caused,  and  an  enlargement  of  the  swell ingA^serous  exudation.  Replacement 
then  becomes  more  difficult,  and  is  at  last  impossible.  VEiJifls  is  particularly  the  case  when  the 
tarsus  is  involved,  becoming  soft  and  graduallvdi^^fed.  The  lid  can  not  then  preserve 
its  normal  position  after  the  decrease  of  the  cor^unltNal  swelling,  and  it  has  been  artificially 
replaced. 

Treatment, — "We  should  endeavorO  prevent  the  inoculation  of  the  other  con¬ 
junctiva,  by  the  transference  of  p^2>ery  contagious  secretion,  also  to  keep  away 
all  sources  of  irritation  from  tJjS«$ected  eye,  and  thus  place  it  in  the  must  favor¬ 
able  condition  for  recovery.  "also  aim  to  overcome  the  proliferation  of  tissue, 

and  thus  avoid  the  resj**d©hich  make  blennorrhcea  a  disease  very  much  to  be 
feared. 

1.  a.  When  one  e^Cjily  is  affected,  the  healthy  one  should  be  carefully  covered  by 
a  hermetical  band^yffn  order  to  prevent  contagion.  The  ordinary  protective  bnnd- 
age  is  easily  ^GlHced  during  sleep,  and  when  patients  are  restless.  Besides,  the 
flannel  and^^ie  are  too  permeable  to  great  quantities  of  thin  fluid- products.  On 
the  contmjjv,  the  so-called  hermetical  or  collodion  bandage  ( Graofe )  affords  perfect 
proted^^Vhen  it  is  well  applied,  and  is,  therefore,  to  be  urgently  recommended. 
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In  order  to  apply  it,  the  closed  lids  are  thickly  covered  by  small  and  loose  hunches 
of  charpie,  and  the  surrounding  depressions  filled  up ;  a  piece  of  oiled  silk  is  then 
placed  upon  this,  and  over  this  a  double  one  of  linen,  of  oval  shape.  After  it  has 
been  evenly  fitted,  the  edges  of  the  linen  covering  are  to  be  carefully  fastened  with 
collodion  all  around  the  orbit,  without  leaving  even  a  small  opening,  and,  finally, 
the  surface  is  to  be  painted  over  several  times  with  the  same  material.  We  may  lift 
up  this  covering  daily  or  every  two  days,  in  order  to  assure  ourselves  of  the  con¬ 
dition  of  the  eye,  and  in  case  it  is  still  unharmed,  it  may  be  again  attached. 

The  suggestion  to  cover  the  whole  eye  with  a  glass  coating,  and  thus  to  render  the  use  of  the 
affected  globe  possible  {Snellen),  is  scarcely  practicable.  The  dense  vapor  which  arises  from  the 
conjunctiva  and  cutis  is  not  here  taken  up,  as  in  the  collodion  bandage,  by  the  charpie,  and  may 
become  dangerous  to  the  eye,  causing  catarrh,  &c. ;  while,  on  the  other  hand,  the  greatest  portion 
of  it  precipitates  on  the  inner  side  of  the  glass,  and  nullifies  the  chief  advantage  of  the  method,  i.  e. 
the  power  of  using  the  eye.  Aqua  chlori  deserves  to  be  mentioned  as  a  substitute  for  the  bandage, 
on  account  of  its  disinfecting  power.  When  we  can  not  use  the  collodion  bandage,  the  charpie  may 
be  saturated  in  the  chlorine  water.  When,  however,  we  can  not  trust  the  protective  bandage,  appli* 
I  cations  of  dilute  aqua  chlori  afford  some  protection.  It  is  scarcely  advisable  to  drop  it  in  the  eye, 
on  account  of  its  irritating  effect  ( Graefe). 


1.  Those  about  the  patient  should  be  warned  from  any  unnecessary  contact  with 
him,  or  with  anything  that  he  uses.  The  attendants  should  see  to  it  that,  after  each 
assistance  they  render  the  patient,  they  wash  the  hands  with  soap  and  water, 
and  especially  avoid  any  contact  with  their  own  eyes.  The  linen  of  the  patient, 
and  especially  the  bed-linen,  the  handkerchiefs,  towels,  &c.,  are  only  to  be  used 
again  after  boiling  with  soap  and  water. 

c.  If  a  gonorrhoea  exists,  it  should  be  cured  as  quickly  as  possible.  The  patient 
|  should  avoid  unnecessarily  touching  the  genitals,  and  carefully  cleanse  his  hands 
after  any  contact.  This  is  necessary  to  avoid  new  inoculation,  for  nothing  is  more 
dangerous  than  a  relapse  of  a  blennorrhoea. 

^  If  by  accident  any  blennorrhoeal  or  gonorrhoeal  secretion  has  bepsjtransferred 
to  healthy  conjunctiva,  a  few  drops  of  a  solution  of  arg.  nit.  li-chlop^  of  mercury, 
%  chlori,  or  common  salt,  if  nothing  else  be  at  hand,  are  to  beffi^ediately  placed 
11  the  conjunctival  sac,  and  brought  in  contact  with  all  poinui^the  mucous  mem- 
If  this  be  done  within  a  very  short  time,  we  mav^Qwonably  hope  that  an 
|  lamination  will  not  occur.  If  it  be  done  later,  ther^isda^ht  hope,  or  none  at  all, 

I  P^venting  its  occurrence.  # 

e>  S°  long  as  the  affection  retains  the  blennor^Mal  form,  the  patient  should  not 
®ve  his  bed.  In  hospitals,  care  should  be  tah^irtnat  there  are  not  many  persons 
j  M together  in  one  ward.  The  rooms  should*EMtept  as  clean  as  possible,  well  ven- 
i  laH  not  over-heated,  and  protected  f^c^wight  and  irregular  light  by  curtains 
^lamp-shades.  The  patient  him  self  be  kept  as  quiet  as  possible. 

■  As  to  direct  treatment,  it  is  tfelpo  be  remarked,  that  the  principal  danger  in 
JheHnflammation  from  the  conjunctiva  upon  the 


Mennorrhoea  i 


morrhoea  is  a  continuation  of  Jhe 

and  that  this  continuath^3ccurs  the  more  easily,  the  greater  is  the  severity 
Accqjiojag  to  this,  the  participation  of  the  cornea  is  favored 
rS^eep  the  inflammation  at  a  certain  hight,  or  cause  it  to 
,  as  the  relaxation  of  the  cornea  is  not  very  marked,  the 


I  j^he  inflammation. 
y#very  thing  which 
"“higher.  So  long, 
“Anient  of  the 
be  thejna 


piorrhoea  should  be  predominantly  antiphlogistic,  and  this 
lergetic,  the  more  prominent  the  sthenic  character  of  the 
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inflammation.  The  best  means  for  this  are  strict  antiphlogistic  regimen,  local  blood* 
letting,  and  cold  applications. 

a .  Iced  compresses,  which  are  freqnently  changed,  are  much  to  be  preferred  to 
all  other  means  for  the  purpose  of  applying  cold.  It  is  only  in  case  of  necessity 
that  cloths  dipped  in  cold  water  are  to  be  substituted  for  them.  When  the  inflam¬ 
mation  is  very  severe,  they  are  to  be  uninterruptedly  continued  day  and  night,  until 
the  local  temperature  of  the  orbital  region  has  been  reduced  to  the  normal  standard. 
When  the  inflammation  is  less  severe,  applications  of  cold  at  intervals  is  sufficient, 
since  excessive  abstraction  of  heat  may  even  do  harm. 

1.  Local  blood-letting  is  especially  of  advantage,  before  and  during  the  exacer¬ 
bations  of  the  inflammatory  process.  But  when  the  redness  is  intense,  the  swelling 
great,  hard,  and  tense,  and  when  besides  there  is  much  heat;  when  the  inflamma- 
,  tory  pain  is  very  severe,  and  the  use  of  cold  does  not  prove  to  be  sufficient  to  reduce 
these  symptoms,  we  should  not  wait  for  the  exacerbations,  but  in  consideration  of 
the  suffering  of  the  patient,  and  the  danger  of  the  cornea,  should  proceed  immedi¬ 
ately  to  the  application  of  a  number  of  leeches,  and  repeat  this  according  to  necessity. 

c.  If  the  danger  appears  very  great,  it  will  be  well  to  make  a  horizontal  incision 
in  the  external  canthus,  through  the  integument,  but  avoiding  the  conjunctiva,  in 
order  not  to  favor  the  occurrence  of  an  ectropion.  ( Graefc .) 


Several  venous  and  arterial  branches  being  met  with  in  such  an  incision,  which  is  several 
lines  long,  the  hemorrhage  is  generally  very  abundant,  but  it  may  be  easily  stopped.  On  the 
other  hand,  the  pressure  which  the  swelled  conjunctiva,  and  to  some  extent  the  globe,  have  to 
sustain  from  the  lids  rendered  very  slightly  distensible  by  the  softening  of  the  cartilage,  is  con¬ 
siderably  lessened.  The  relief  to  the  circulation  by  the  direct  evacuation  of  blood,  and  by  the 
lessening  of  the  excessive  external  pressure,  improves  the  nutrition  of  the  affected  parts.  It  is 
universally  recognized  that  it  favors  the  resolution  of  the  existing  disturbances  in  severe  blennor- 
rhoea  with  great  tension  of  the  parts. 


If  the  cornea  has  beguu  to  be  turbid  at  any  points,  or  qv\n  if  ulcers  exist,  which, 
in  the  severity  of  the  inflammation,  threaten  a  sudden  ^Cn$ion  and  destruction  of 
the  cornea  to  a  great  extent,  we  shall  have  the  most  l^^on  for  trying  this  means  of 
treatment. 

Scarification  and  exsection  of  the  chemotic  coi 
mended,  are,  at  least,  very  untrustworthy  in  tier 
the  objection  that  granulations  readily  arise  i 
a  great  tendency  to  constant  irritations  of  Jhv®: 


jft^tiva,  which  were  formerly  much  recoin* 
/ative  action.  They  are,  besides,  open  to 
surface,  which  become  cicatrices,  and  cause 
tye,  and  often  even  lead  to  incurable  pannus. 


d.  If  deeply-penetrating  cqmjM  ulcers  have  already  occurred,  which  hi 
become  or  threaten  to  bev@^o*uting,  the  same  rules  of  treatment  hold  good  as 
in  primary  corneal  ulcers^vSht  a  paracentesis  or  iridectomy  in  the  course  of  a  blen- 
norrhceal  process  sh(^!cMe  avoided,  because  the  inflammatory  reaction  in.  e 
vicinity  of  the  edegs  or  the  wound  is  very  apt  to  excite  extensive  ulcerations. 
Besides,  the  opei;at||S  may  deter  us  from  the  energetic  use  of  the  irritants  which 
main  disease  narratively  demands. 

We  ^b^hgive  ourselves  no  trouble  about  the  use  of  internal  remedies.  Mildly  j 

$,4jVrley-water  with  nitre,  &c.,  may,  however,  be  used  with  advantage  when  there  is  mu^ 
t'eve^^Slwcu rials  should  be  avoided;  even  the  inunction-treatment  has  been  tried  an  ^ ^  | 
ejWt no  marked  influence  on  the  course  of  a  blennorrhoea.  Enemeta  and  eccoprotics  may 
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for  any  constipation  of  the  bowels.  Narcotics  generally  do  no  good  so  long  as  the  severity  of  the 
inflammation  is  unsubdued  by  the  antiphlogistic  treatment ;  but  when  this  has  been  accomplished 
they  are  scarcely  indicated. 

3.  One  of  the  most  important  duties  in  the  treatment  of  blennorrhoea  is  the  care¬ 
ful  removal  of  the  secretions.  That  which  exudes  from  the  palpebral  fissure  is  best 
removed  by  a  little  bunch  of  picked  lint ;  all  rubbing  is  to  be  avoided,  since  it  easily 
leads  to  excoriation.  For  the  purpose  of  cleansing  the  conjunctival  sac,  a  stream  of 
cold  water  may  be  conducted  upon  it,  while  the  patient  is  lying  down.  As  long  as 
cold  applications  are  being  made,  the  patient  will  not  bear  tepid  ones,  on  account  of 
the  great  change  in  temperature.  The  stream  of  water  is  best  conducted  upon  ihe  eye 
from  a  sponge.  Syringing  the  eye  is  very  dangerous.  The  fluid  may  easily  spirt  back 
in  the  eye  of  the  attendant;  besides,  it  is  very  irritating.  The  palpebral  folds  should 
be  exposed  by  everting  the  lids  during  the  cleansing,  or  the  operation  will  not  be 
thoroughly  done. 

These  manipulations  should  not  be  undertaken  too  often,  because  they  become 
irritating  and  increase  the  inflammation.  Generally  speaking,  five  to  six  cleansings 
within  twenty-four  hours  is  the  right  number.  Any  more  ablutions  increase  the 
swelling,  render  it  tenser  and  hotter,  and  make  it  exceedingly  sensitive  to  any  con¬ 
tact,  and  thus  the  condition  becomes  considerably  worse. 

If  crusts  have  formed  on  the  lids  and  lashes,  they  should  be  softened  by  applications  of  cold 
water  before  they  are  removed  ;  tepid  water  should  not  be  used  until  the  cold  applications  have 
been  abandoned.  When  there  are  excoriations,  an  ointment  should  be  applied. 

In  blennorrhoea  of  a  milder  form,  with  an  inflammatory  product  which  has  a 
decided  mucous  character,  we  do  well  to  confine  ourselves,  during  the  increase 
of  the  inflammatory  action,  and  when  it  is  at  its  hight,  to  a  strict  antiphlogistic 
treatment,  as  has  been  previously  described,  in  connection  with  the  cleansing  with 
water.  Astringents,  caustics,  and  all  irritants  are  not  indicated  under  such  circum¬ 
stances,  and,  according  to  very  large  experience,  are  harmful  rath^c  than  useful. 
They  are  only  advantageously  used  when  the  inflamed  conjunctiv^^roiaxed. 

In  true  pyorrhoea,  however,  where  the  decomposing  power,  o^he  inflammatory 
product  comes  into  consideration,  cleansing  with  water  can  ofly  prevent  the  harmful 
influences  of  the  secretion  upon  the  cornea,  when  it  is  l^^bp  day  and  night  with 
very  short  intervals ;  but  this,  as  has  been  said,  can  noy^^rne  even  if  it  were  possible 
to  carry  it  out.  We  are  obliged  to  employ  these  mel^is/ which  may  for  a  time  check 
tbe  purulent  secretion  by  a  chemical  alteration  oj^he  most  superficial  layers.  An 
opportunity  is  thus  afforded  the  surgeon  of  carrjimg  out  an  energetic  antiphlogistic 
treatment  during  the  intervals. 

Besides  the  nitrate  of  silver,  we  may  use^A&icle  of  mercury,  alum,  sulphate  of  zinc,  sulphate 
°f  copper,  as  applications.  All  these  kthrayin  addition  to  their  destructive  effect,  an  astringent 
acdon,  by  which  gentle  contraction  <fftW*“Valls  of  the  vessels  and  of  the  connective  tissue  is 
caused.  The  nutrition  of  the  orgamc  mmerial  is  impaired,  and  thus  the  amount  and  quality  of 
^inflammatory  product  is  infltfqjfipfl.  Nitrate  of  silver,  however,  is  to  be  preferred  to  all  other 
reuiedies.  It  has  the  greatest  03  deal  power,  irritates  the  least,  its  action  being  limited  to  the 
surface,  while  the  other  remdmhs,  if  used  in  strong  solutions,  act  very  deeply,  and  therefore  more 
rea(%  excite  irritation^^J^reb  are  especially  to  be  avoided  on  account  of  the  cornea. 

During  andhs&re  the  highest  stage  of  true  pyorrhoea,  weak  collyria  of  one  to 
^ree  grains  of  niwme  of  silver  to  an  ounce  of  water  are  most  to  be  recommended. 
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They  should  be  dropped  in  immediately  after  the  careful  cleansing  of  the  conjunc¬ 
tival  sac.  The  lids  should  be  freely  moved  about,  and  the  solution  brought  in  con¬ 
tact  with  all  the  folds  of  the  conjunctiva,  and  left  in  the  sac  until  its  turbidness  no 
longer  increases.  Then  a  little  more  of  the  collyrium  may  be  dropped  in.  If  this 
second  application  do  not  cause  any  more  turbidness,  the  lids  may  be  closed,  and 
cold  applications  energetically  used  until  a  repetition  of  the  application  is  de¬ 
manded. 


The  instillation  of  even  weak  solutions  of  nitrate  of  silver  is  not  perfectly  free  from  danger. 

.  It  must  be  confessed  that  its  irritative  effect,  in  a  decidedly  sthenic  character  of  the  inflam¬ 
mation,  is  disadvantageous,  and  may  become  very  destructive.  The  chemical  effect  of  the  agent 
upon  the  cornea,  which  is  scarcely  to  be  avoided,  should  be  considered.  The  cornea  is  de¬ 
prived  of  its  natural  protection  by  the  loss  of  the  epithelial  layer,  and  thus  becomes  more  sen¬ 
sitive  to  the  purulent  secretion  as  well  as  to  the  subsequent  instillations  of  the  solutions  of 
nitrate  of  silver.  Considering  these  facts,  some  have  entirely  given  up  the  use  Of  solutions  of 
nitrate  of  silver  as  eye-drops.  Instead  of  using  them,  they  pencil  the  suppurating  conjunctiva, 
once  to  twice  a  day,  with  the  nitrate  of  silver  in  substance,  or  with  the  mitigated  nitrate  of 
silver  (nitrate  of  silver  and  nitrate  of  potash),  or  they  pencil  it  with  strong  solutions  of  nitrate 
of  silver,  as  is  done  in  trachoma.  It  can  not  be  denied  that,  by  the  careful  employment  of 
this  method,  the  cornea  can  be  certainly  protected  from  injury.  Yet  the  enormous  swelling  of 
the  lids,  the  impossibility  of  everting  them  on  account  of  the  conjunctival  intumescence,  ren¬ 
ders  it  almost  impossible  to  pencil  the  whole  conjunctival  surface. 

There  are  also  decided  disadvantages  in  these  cauterizations.  In  using  the  solid  stick,  the 
depth  of  the  action  can  not  always  be  limited  as  we  wish,  on  account  of  its  deliquescence ;  fur¬ 
thermore,  too  strong  a  cauterization  may  cause  cicatrices  on  the  conjunctiva.  The  mechanical 
irritation  of  the  slough,  formed  after  a  severe  application,  should  also  be  considered.  This 
slough  is  denser  and  more  rigid,  and  consequently  a  greater  irritant,  the  more  vigorously  the 
caustic  is  employed. 

It  must  be  evident  that  this  irritation  causes  serious  consequences  in  proportion  to  the 
severity  of  the  inflammation.  The  pressure  of  the  slough,  and  the  difficulty  of  its  separation 
by  the  movements  of  the  lids,  increase  with  the  amount  of  the  swelling  and  tension. 

From  this  we  may  theoretically  conclude  that  the  advantages  of  severe  cauterizations  are 
considerably  lessened  by  the  effects  of  the  slough  which  they  cause.  Experience  confirms  this 
theory. 

A  number  of  exhaustive  and  unprejudiced  experiments  have  ^{ctarDbhat,  in  a  case  of  puru¬ 
lent  conjunctivitis  having  a  sthenic  character,  no  preference  Tbe  given  to  the  use  of  the 
solid  stick  or  penciling,  over  that  of  weak  solutions  drora^^m  the  eye.  Indeed,  the  latter 
are  to  be  preferred.  ("v 

Nitrate  of  silver,  excellent  as  its  action  may  be  as^^efstic  astringent,  interferes  with  the 
energetic  combating  of  the  inflammatory  procesn^dUlccount  of  its  irritative  effect.  It  is, 
therefore,  in  a  certain  sense,  to  be  considered  anVjjijjJrious  agent. 

4.  In  a  mild  attack  of  blennorrhoea/raSdng  chiefly  a  mucous  secretion,  it  is  time 
to  pass  over  to  the  use  of  astringente.  wiien  the  following  symptoms  have  shown 
themselves :  When  the  inflammatarrcVedness  has  decreased  or  changed  into  a  gray¬ 
ish  or  yellowish  hue,  from  thGkdofto&rtion  of  turbid  cells  on  the  surface  of  the  con¬ 
junctiva;  when  the  swellimasjJlfcomes  softer,  relaxed,  its  temperature  only  slightly 
elevated,  and  the  secretin  Jls-'sti  11  very  abundant.  Penciling  the  conjunctiva  once 
a  day,  at  most  twice,  wirtra,  solution  of  five  to  ten  grains  of  nitrate  of  silver  to  the 
ounce  of  water,  isjsfeSerally  the  best  method  of  application.  In  beginning  this 
treatment  great^kcJ  is  necessary.  We  must  particularly  observe  whether  the  in¬ 
flammation  4jH^ases  again  after  the  application  ;  if  this  be  the  case,  we  should  pr0' 
ceed  again^^Ke  antiphlogistic  treatment. 

5.  E>tte  lid  has  become  everted,  it  should  be  replaced  as  quickly  as 
It  wi Ir^gmer ally  be  the  lower  lid  which  requires  bringing  back  to  the  normal  posi 
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tion.  For  this  purpose  we  grasp  some  of  the  cilia,  draw  the  border  of  the  lid  as  far 
away  as  possible,  at  the  same  time  bringing  it  upwards,  and  with  the  index-finger 
of  the  other  hand  pressing  the  protruding  portion  between  the  surface  of  the  globe 
and  the  cartilage  of  the  lid.  When  the  swelling  has  disappeared  from  the  level  of 
the  border  of  the  lid,  we  let  go ;  it  easily  returns  to  its  normal  position,  and  the 
tension  of  the  edge  of  the  lid  prevents  the  tumor  from  returning. 

But  if  the  tarsus  has  become  softened  and  elongated. in  a  horizontal  direction, 
the  border  of  the  lid  can  not  keep  back  the  swelled  palpebral  fold,  and  the  lid 
returns  again  to  its  abnormal  position.  Then  the  treatment  of  the  blennorrhoea 
should  be  energetically  continued,  and  the  lid  left  for  the  time  in  its  false  position, 
since  all  attempts  to  retain  it  in  its  place  will  result  in  harm.  But  when  the  secre¬ 
tion  has  become  less,  the  replacement  should  be  immediately  undertaken,  and  the 
lid  held  by  a  proper  bandage.  Closing  the  palpebral  fissure  by  long  strips  of  isin¬ 
glass-plaster,  about  two  lines  broad,  will  be  sufficient  to  keep  the  lid  in  its  normal 
position.  It  will  be  safer  to  place  a  bunch  of  charpie  on  the  swollen  lid,  covering 
the  swelling  and  the  lower  lid  again  with  a  flatter  piece,  and  fastening  the  whole 
with  a  flannel  bandage.  Sometimes  a  few  days  suffice  to  replace  the  lid,  and  to 
cause  the  conjunctival  swelling  to  disappear.  Quite  an  amount  of  relaxation  of  the 
lid  and  of  the  conjunctiva  is  apt  to  remain,  however,  and  frequently  a  trachoma¬ 
tous  swelling  in  the  latter.  In  order  to  remove  this  swelling  we  should  pencil  the 
conjunctiva  daily  with  an  ointment  of  sulphate  of  copper,  or  with  solutions  of 
nitrate  of  silver  of  medium  strength,  as  in  the  treatment  of  trachoma. 

Authorities. — Eble ,  Ueber  den  Ban  und  die  Krankheiten  der  Bindehaut.  Wien,  1828,  S. 
92,164,  et  seq.,  die  so g.  contag.  o.  egypt.  Augenentziindung.  Stuttgart,  1839,  S.  89. — Piringer , 
Die  Blennorrhoe  am  Menschenauge,  Graz,  1841,  S.  7,  15,  40  et  seq. — Quiz,  die  sog.  egypt. 
Augenentziindung,  Wien,  1850,  S.  32,  49  et  seq. — Arlt,  Die  Krankheiten  des  Auges,  I.  Prag, 
1851,  S.  18,  40  et  seq. — Stellwag,  Ophth.  II.  S.  782,  784. — Frank  und  Marston ,  kl.  Monatbl. 
1863.  S.  124. — Fiselt ,  Zeitschrift  der  Wien.  Aerzte,  1861,  Wochenblatt,  S.  97. —  Oraefe , 
Deutsche  Klinik,  1864,  S.  79  ;  A.  f.  O.  I.  1.  S.  168  et  seq.  ;  II.  2.  S.  242  ;  VI.  2.  S.  123, 124, 127; 
IX.  2.  S.  122;  X.  2.  S.  191,  192,  IW.— Snellen,  kl.  Mntbl.  1864,  S.  394.— W^z^feid.  1863,  S. 
502 .—Niemetschek,  Prag.  Vierteljahrschft.  101.  Bd.  S.  70. — Oosselin ,  SchrA^m^JTahrb.  127. 
Dd.  S.  204;  134.  Bd.  S.  75. — Mooren ,  Ophth.  Beitrage,  S.  71. — Kampf  ,  V^how’s  Jahresber. 
1868.  H.S.  489. 


4.  Ophthalmo-blennorrhcea  infantum. 
Ophthalmia  neonatorum. 

From  a  purely  scientific  point  of  view,  a  mucous  discharge  from  the  eyes  of  chil¬ 
dren  can  not  he  regarded  as  a  peculiar  form  of  conjunctivitis.  In  individual  cases 
it  is  sometimes  a  catarrhal  inflammation,  sometimes  it  is  a  pure  blennhorrhcea,  or  one 
inclining  to  diphtheritic  blennorrhoea.  Again,  it  appears  under  the  form  of  trachoma. 
Practically,  however,  a  division  of  the  ophthalmo-blennorrhoea  of  infants  is  desira¬ 
ble,  since  the  peculiarities  of  the  infant  organism  modify  not  only  the  course  and 
results,  but  also  the  treatment,  to  a  considerable  degree.  "We  may  distinguish  two 
different  forms — the  catarrhal  and  blennorrhoeal.  These  are,  however,  connected 
together  by  numerous  intermediate  forms,  and  there  often  occur  cases  which  may  be 
counted  with  either  variety. 

Symptoms. — The  most  prominent  symptom  is  the  swelling  of  the  parts.  This  is, 
as  a  rule,  very  great,  and  it  is  only  in  the  milder  forms  of  the  inflammation  that  it 
is  slight.  The  delicacy  and  looseness  of  the  infantile  tissue  is  very  favorable  to 
great  exudation.  Even  in  slight  cases  the  lids  then  appear  as  large  tumors,  in  front 
of  the  orbital  opening.  They  are  immovable,  and  the  palpebral  fissure  appears 
closed.  The  upper  lid  often  is  pushed  over  the  lower,  nearly  completely  covering 
it.  The  palpebral  conjunctiva  is  generally  very  puffy  and  relaxed.  The  palpebral 
fold  projects,  on  drawing  the  lid  away  from  the  eye,  as  a  large  swelling,  and  there¬ 
fore  readily  causes  eversion  of  the  lid,  with  all  its  consequences.  The  ocular  con¬ 
junctiva  is  very  often  puffed  up  like  a  wall  all  around  the^tornea,  so  that  the  latter 
appears,  as  it  were,  buried  in  the  swelling. 

In  the  catarrhal  form,  the  swelling  has  rather  th^c@racter  of  pure  or  congestive 
oedema.  The  secretion  is  less  abundant,  or  is  not  A),  and  contains,  together  with 
flocculi  and  lumps  of  thick,  turbid  mucus,  a  ls^^proportion  of  pus-elements,  and 
hence  looks  like  pure  pus. 

In  the  blennorrhoeal  form,  the  swelli^g)s^always  chemotic,  greatly  redde: 
hard,  and  tense,  therefore  shining,  hot,^W  exceedingly  sensitive  to  the  touch.  There 
is  severe  pain  and  photophobia,  andpre  a  rule,  active  fever.  Subsequently  the 
swelling  loses  its  erysipelatous  aJ^jhrance,  becomes  soft  and  wrinkled,  while  its 
color  is  bluish,  the  temperatiiwtagl  sensitiveness  decrease.  The  secretion  is  very  | 
profuse.  It  is  constantly  ^^^nted  from  the  conjunctival  sac,  and  often  runs  in  i 
stream  down  the  cheeky (©briating  the  integument,  and  thus  causing  inflammation,  i 
Particularly  on  a  forciNgJbpening  of  the  generally  spasmodically-closed  lids,  a  con¬ 
siderable  amount  •oC^e  peculiar  secretion  flows  out.  This  is  generally  very  con  j 
sistent  grayish  oQ^eenish  pus,  having  mucous  flocculi,  and  only  occasionally  con  • 
taining  fibrinq^Mejiosits.  It  sometimes  appears  of  the  consistency  of  cream,  ag< 
thinner,  atw^en  like  whey.  It  is  always  seen  intimately  mixed  with  the  tears. 

— It  is  more  than  probable  that  bright  light  on  the  eyes  of  the  newly 
y  induce  this  form  of  ophthalmia.  Sudden  changes  in  temperature  may  a  so  I 
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produce  it,  and  are  often  spoken  of  as  causes  of  the  disease.  It  is  undeniable,  how¬ 
ever,  that  the  most  common  sources  of  the  affection  are  the  impure  air  of  a  room  filled 
with  excrementitial  exhalations,  smoke,  dust,  or  acrid  vapors,  as  well  as  the  musty, 
damp  air  of  an  unventilated  room,  uncleanliness  of  the  clothing  and  body  of  the  child, 
as  well  as  uncleanliness  of  the  hands  of  the  attendants.  The  children  of  the  poorer 
classes,  especially  in  large  cities,  are  much  more  frequently  attacked  than  children 
who  are  well-cared  for.  The  same  is  true  of  foundling  hospitals,  where  all  these 
deleterious  influences,  as  well  as  others,  may  act,  as  it  were,  in  a  concentrated  con¬ 
dition  upon  the  poor  little  ones,  and  thus  make  the  percentage  of  the  affected  ones 
very  large.  Sporadic  cases  are  seldom  wanting  in  these  institutions,  and  very  often 
their  number  becomes  enormous.  The  disease  appears  as  an  endemic,  in  which  not 
only  infants,  but  also  children  of  from  one  to  two  or  more  years  old,  are  involved,  as 
well  as  the  nurses  and  attendants. 


The  proportion  of  those  affected,  and  the  relative  number  of  the  severer  and  milder  forms  of 
the  disease,  may  be  very  different.  Even  during  the  same  endemic,  variations  are  observed.  But 
generally  the  number  of  milder  cases  is  by  far  the  greater.  True  blennorrhoeal  forms  are  usually 
found  in  a  relatively  small  proportion.  It  is  rare  that  they  exceed  the  number  of  the  catarrhal 
affections.  What  produces  this  variation  is  not  decided.  It  is  probable  that  the  character  of  the 
endemic  is  chiefly  dependent,  according  to  the  time  and  circumstances,  upon  various  unfavorable 
conditions  under  which  the  foundlings  live,  and  which  result  from  the  collection  of  children  and 
nurses  in  one  room,  and  from  the  greater  or  less  facility  of  ventilation,  and  a  sufficient  airing  of  the 
bed-linen.  But  all  this  by  no  means  fully  explains  the  variability  in  the  severity  and  extent  of  an 
endemic,  and  therefore  there  remains  considerable  room  for  the  acceptance  of  a  varying  genius 
tpidemicus. 


There  is  a  great  tendency  to  ascribe  an  especial  influence  to  the  constitution  of  the  patient  upon 
the  severity  of  the  process  and  the  kind  of  secretion.  But  the  variability  in  the  character  of  a 
single  endemic,  when  compared  with  the  great  stability  which  prevails  in  the  material  condition 
of  the  children,  prevents  us  from  considering  this  as  more  than  a  subordinate  influence. 
It  is  certain  that,  during  the  same  endemic,  strong  and  well-nourished  children  are  often  affected 
with  the  severest  forms  of  the  disease,  while  feeble  little  ones  have  only  a  slight  catarrh.  If,  in 
a  bad  endemic,  the  badly-nourished  children  furnish  the  largest  number  of  severe  cases,  we  may 
explain  it  by  the  fact,  that  such  children  are  far  more  numerous  than  healthy  ones  in  foundling 

But  inoculation  certainly  should  be  considered  as  a  cause 
toia  in  foundling  hospitals.  It  is  a  very  important  factor  in 
particularly  if  the  unfavorable  conditions  have  already 
poisons  to  be  affected  with  blennorrhcea.  The  neces--^^  ~~ 
children  furnishes  an  exceedingly  favorable  opportuB 
contagious  material. 

Such  a  transference  of  blennorrhoeal  secr^tiOHj  not  only  from  the  conjunctiva, 
hut  also  from  the  mucous  membrane  of  theA&b tlier’s  genitals,  actually  does  exist, 
aud  often  causes  sporadic  cases  of  purutarfp  ophthalmia. 

Much  importance  has  been  ascribed*  iC^he  passage  of  the  child’s  head  through  a  vagina 
affected  with  blennorrhcea.  {MacJcenzh^J 

Yet  this  is  certainly  not  a  veryvf^ewient  cause  of  purulent  ophthalmia.  The  eyes  of  the  child 
are  closed  during  parturition,  aud^e  also  covered  by  sebaceous  material;  hence  inoculation  at 

at  time  is  scarcely  possi^lq£>^roreover,  children  are  often  attacked,  whose  mothers  have  no 
forbid  genital  secretiom^N^  time  of  the  outbreak  of  the  disease  shows  that  the  inoculation 
must  occur  at  a  later  perm^wian  that  of  birth. 

lu  the  existence  blennorrhoeal  affection  of  either  mother  or  nurse,  there  are  very  many 
°Pportunities  for  i^^japion,  especially  if  the  mother  be  at  all  uncleanly  in  her  habits. 


•urulent  ophthal- 
read  of  the  disease, 
a  great  number  of 
andling  in  the  case  of  the 
the  transference  of  the 
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It  is  even  possible  that  the  lochial  discharge  may  give  rise  to  ophthalmia  neonatorum  by  being 
placed  on  the  conjunctiva.  It  is,  of  course,  true  that  the  disease  often  begins  just  after  birth,  but 
it  can  not  be  denied  that,  in  a  very  great  number  of  cases,  it  first  occurs  in  from  two  to  four  weeks 
after. 


Course. — The  ophthalmia  almost  always  appears  at  first  on  one  eye  alone,  the 
,  other  being  affected  some  days  after,  if  it  is  not  prevented  by  great  care.  The 
transference  of  the  secretion  from  one  eye  to  the  other,  seems  to  be  the  usual  origin 
of  the  disease  in  the  second  eye. 

In  the  beginning,  the  inflammatory  symptoms  usually  predominate,  and  the 
characteristic  secretion  is  not  very  abundant.  If  the  disease  be  less  severe,  the 
hyperaemia,  swelling,  and  local  heat  generally,  increase  more  slowly,  and  it  is  often 
from  five  to  eight  days  before  they  have  reached  their  hight.  In  the  worst  cases, 
however,  one  or  two  days  are  often  sufficient  to  fully  develop  the  chemosis.  Having 
reached  its  hight,  the  inflammation  generally  remains  at  this  point  one  or  more 
days,  while  the  secretion  evidently  increases,  and  enables  us  to  recognize  the  real 
character  of  the  process  as  a  catarrh  or  blennorrhoea.  Then  the  swollen  parts  begin 
to  be  relaxed  more  and  more,  a  profuse  secretion  occurring  at  the  same  time.  The 
affection  generally  remains  for  some  time  at  this  stage.  It  is  rarely  possible  to  sub¬ 
due  it  within  eight  to  fourteen  days,  except  it  be  a  very  mild  case.  The  disease 
generally  lasts  several  weeks  before  the  eye  is  brought  to  a  normal  condition,  as 
evinced  by  gradual  decrease  in  the  hyperaemia  and  swelling,  a  return  of  the  proper 
color,  and  drying  up  of  the  secretion.  The  pyorrhoea  then  passes  over  into  a  simple 
catarrh. 

Yet  the  course  is  by  no  means  always  a  regular  one.  Just  as  in  the  blennorrhoea 
of  adults,  the  character  of  the  process  is  often  different  at  different  times  in  the  same 
case.  The  severity  of  the  inflammatory  symptoms  varies  with  the  nature  and 
amount  of  the  secretion,  which  is  a  fact  of  great  importance  in  respect  to  the  treat¬ 
ment. 


Results. — These  are  generally  dependent  upon  the  severity,  of  the  inflammatory 
process  in  a  given  case.  The  milder  forms  of  the  ophthalrma^mVwhich  true  chemosis 
does  not  occur,  in  which  the  swelling  lias  more  of  an  cettomsKOUs  character,  and  the 
secretion  is  predominantly  mucous,  are  not  generally  tUfr^STous,  provided  the  disease 
does  not  increase  or  is  not  increased  by  improper  trawSient.  With  intelligent  treat¬ 
ment  it  generally  terminates  in  complete  cure.  slight  trachomatous  swelling 

of  the  papillary  bodies  is  not  of  much  importajfifciSjJecause  trachomatous  granulations 
occurring  in  children  are  readily  subdued^. 

Oases  in  which  the  inflammation  isrtiby  severe,  that  is,  where  there  are  great 
chemosis  and  redness,  and  there  is  grgri  neat  of  the  parts,  are  much  more  dangerous, 
even  though  the  quantity  of  the  setff&flon  maybe  quite  small,  and  not  of  an  alarming 
nature.  Such  cases  are  far  mn@Mngerous  than  severe  blennorrhoea  in  adults, 
because  experience  teaches  us^wh  an  extension  of  the  inflammation  from  the  con¬ 
junctiva  upon  the  corn  e^ochurs  more  readily  in  children  than  in  them,  and  thus 
the  functions  of  the  eye^ar^rhreatened  by  abscess  and  ulceration. 

If  the  cornea  begfhsl^  be  turbid  in  some  points,  the  danger  has  reached  its  hight, 
and  every  thin^  dejmnds  upon  the  extent  that  the  destructive  process  may  fitfcam* 
Abscesses  and^irqular  ulcers  are,  in  general,  more  favorable,  because  they  rarely  de¬ 
stroy  the  wh^^cornea.  They  allow  more  hope  of  a  preservation  of  a  portion  of  the 
visual  ^oyyek  or  of  slight  injury  to  it,  the  more  peripheral  is  their  situation,  and  the 

morevp&eily  ' 


!  the  inflammation  recedes  under  the  employment  of  proper  treatment. 
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Crescentic  ulcers  of  the  periphery,  on  the  contrary,  which  appear  to  depend  on  a 
disorganizing  effect  of  the  secretion  upon  the  corneal  substance,  have  always  a  had 
import,  for  they  seldom  stop,  and  often  lead  to  complete  destruction  of  the  cornea, 
with  all  its  results.  "Where  peripheral  softening  and  a  central  abscess  occur  together, 
it  is  only  rarely  that  even  a  small  portion  of  the  cornea  is  preserved. 

Eversion  of  the  lid  and  permanent  ectropion  depending  upon  it,  as  well  as  the 
relaxation  of  the  upper  lid,  on  the  whole,  are  of  not  much  importance,  because  they 
may  be  removed  by  proper  treatment. 


Treatment. — The  indications  of  treatment  are,  of  course,  not  different  from  those 
in  the  same  affection  when  occurring  in  adults.  The  means,  however,  of  fulfilling 
)  are  somewhat  different  from  those  which  may  be  properly  employed  in  adults. 
On  the  one  hand,  they  may  become  dangerous,  because  they  are  not  well  adapted 
to  the  exceedingly  delicate  infantile  organism  ;  on  the  other  hand,  they  may  be 
very  troublesome  or  even  painful  to  the  child,  and  thus  cause  severe  crying  or  strug- 
,  which  increase  not  only  the  irritation,  but  also  the  disturbances  in  circulation, 

I  by  congesting  the  blood,  and  consequently  augment  the  swelling  and  secretion. 

1.  We  should  attempt  to  prevent  the  occurrence  of  the  disease.  For  this  pur- 
)se  it  is  to  be  recommended,  in  the  case  of  the  newly-born,  or  infants,  to  keep  away, 

I  as  far  as  possible,  all  dazzling  light.  We  should  prevent  all  contrasts  in  light  or 
beat,  endeavor  to  secure  good  ventilation,  great  cleanliness  of  the  body  and  clothing 
the  child,  as  well  as  of  the  hands  of  the  attendants  and  of  the  mother,  in  case 
)  suffers  from  a  lochial  discharge,  and  still  more  if  she  is  affected  with  vaginal 
I  blennorrhoea. 

If  the  ophthalmia  has  once  broken  out,  all  these  precautionary  rules  should  be 
|  more  carefully  observed.  In  foundling  institutes  and  children’s  hospitals,  we  must 
separate  eye-patients  from  each  other,  and,  besides,  not  allow  nurses  to  take  care  of 
diseased  and  healthy  children  at  the  same  time.  We  should  see  to  it  that  the  clothing 
of  the  affected  children  is  not  placed  on  the  others  without  thorough  cleansing,  and 
|  that  there  be  no  crowding  in  the  wards.  * 

Of  course,  such  precautions  will  increase  the  expense  of  carrying  on  an  ins^^Sjioif ;  but  small 
souls  may  be  quieted  by  the  reflection,  that  even  a  moderate  number  of  bli]  dren  going  out 
°f  the  hospital,  cause  the  State  much  more  trouble  than  it  would  to  tqp^hese  precautionary 
1  measures ;  so  that  the  expense,  on  the  whole,  will  not  be  any  greater. 

2.  The  direct  treatment  is  mainly  decided  by  the  stag#C}me  disease. 

So  long  as  this  is  not  very  severe,  we  should  ohrselves  from  doing  too 

I  ^ch,  since  this  will  certainly  only  cause  harm.  IfX^e  symptoms  of  irritation  are 
1 8%ht  from  the  be  ginning,  if  there  is  no  great  amoBHt  of  swelling  and  the  secretion 
|  ^nty,  we  shall  do  well  to  simply  confine  oujjmlres  to  removing  the  secretion,  by 
washing  the  edges  and  angk^sMihe  lid  with  the  finest  picked  lint, 
together  with  keeping  away,  as  far  as  pb^jime,  any  injurious  influence.  But  if  the 
^eretion  be  somewhat  more  abund^at,  wis  advisable  to  order  applications  of  lead- 
|  pter  from  time  to  time.  Instillatitfaa'of  this  agent  should  only  be  employed  when 
5  irritation  has  very  much  &*^Jpded,  and  the.  relaxation  is  very  prominent,  and 
^cn,  besides,  the  abnormal ^©etion  has  continued  a  very  long  time,  and  external 
stringent  applications  effect.  Even  here  we  should  always  uso  mild  means, 

I  vna  of  lead-water,  ^stillat.,  in  equal  parts,  of  aq.  opii,  solutions  of  pure  tannin 
^•x.to  the  ounce  of^stilled  water,  which  should  be  employed,  according  to  indica- 
|  S  two  or  tliree^mes  a  day.  We  will  do  still  better  with  a  1-3  grain  solution 
'  of  sd@»,  which  can  be  brushed  over  the  lids  once  or  at  most  twice  daily. 
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5.  If  the  inflammatory  swelling  is  very  great,  and  if  the  ophthalmia  on  the 
whole  is  of  a  severe  variety,  or  if  a  real  blennorrhoea  is  present,  these  remedies  are 
no  longer  sufficient ;  the  disease  demands  an  energetic  treatment.  This  will  be 


merely  antiphlogistic  so  long  as  the  symptoms  exhibit  a  decidedly  sthenic  char¬ 


acter.  But  when  the  acme  is  passed,  if  the  swelling  declines,  becomes  so:t  and 
yielding,  and  the  secretion  of  purulent  material  remains  large,  we  seek  for  an  astrin¬ 


gent  action,  and  the  disintegration  of  the  secretion  wThich  is  endangering  the  cornea.  I  D  ; 


Bor  the  purpose  of  lessening  chemical  decomposition  of  the  morbid  secretion,  instil-  I 
lations  of  weak  solutions  of  nitrate  of  silver,  one  to  two  grains  to  the  ounce,  or  I 
penciling  the  conjunctiva  with  solutions  of  three  to  five  grains  to  the  ounce  of  I 
distilled  water,  is  to  be  recommended.  The  former  should  be  done  three  to  five  times  I  ^  « 
a  day,  the  latter  once  or  twice,  and  in  the  intervening  time  cold  applications  and  I  .  • 

repeated  cleansing  the  eyes  with  cool  water  should  be  carried  on,  according  as  the  I  ^ unc * 

...  I  pog\ 

circumstances  may  require. 

The  presence  of  corneal  ulcers  by  no  means  changes  the  general  indications  in  a  I  i, 
blennorrhoea.  Yet  the  condition  of  the  pupillary  margin  should  then  be  carefully  I  tirely 

considered,  in  order  to  avoid  a  prolapse  of  the  iris,  or  at  least  to  prevent  any  harm  I  patch 

resulting  from  it.  I  It  is  s 
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Diphtheritic  Conjunctivitis  —  Conjunctival 

Croup. 

Symptoms. —  The  disease  is  characterized  by  the  development  of  a  yellow,  tough, 
and  firm  product  of  inflammation ,  which  collects  not  only  in  the  tissue  of  the  con¬ 
junctiva,  hut  also  on  the  free  surface .  This  subsequently  deliquesces  as  the  affection 
progresses,  and  thus  becomes  a  pus-like  secretion,  similar  to  that  in  pyorrhoea, 

1.  The  inflammatory  symptoms  vary  in  degree.  Sometimes  they  are  almost  en¬ 
tirely  absent.  The  conjunctiva,  which  is  at  intervals  covered  with  diphtheritic 
patches,  appears  as  white  as  wax,  or  is  only  traversed  by  an  open  vascular  net-work. 
It  is  scarcely  swelled,  or  it  is  puffed  out  with  the  lids  by  a  serous  or  gelatinous  infil¬ 
tration,  but  no  elevation  of  temperature  is  perceived. 

But  generally  the  hypersemia,  local  heat,  &c.,  are  much  more  decided.  In  the 
greater  number  of  cases  of  conjunctival  croup,  we  find  a  very  severe  chemosis,  and 
the  disease  greatly  resembles  blennorrhcea.  The  inflammatory  redness  in  the  integ¬ 
ument  of  the  lids  and  of  the  surrounding  parts  is  then  marked,  varying  in  depth 
of  shade,  inclining  to  a  bluish  color.  In  the  conjunctiva,  this  redness  is  only  apt  to 
he  great  in  the  beginning  of  the  affection.  Subsequently  it  recedes,  particularly  in 
the  tarsal  portion  and  in  the  palpebral  folds.  It  may  disappear  in  a  grayish-yellow 
shade — large  and  rigid  inflammatory  products  being  deposited  in  the  conjunctival 
tissue,  and  the  vessels  are  actually  pressed  together,  so  that  only  a  vascular,  rough 
net-work  remains  evident  on  the  surface.  Single  twigs  from  this  suddenly  emerge 
from  the  deeper  parts  of  the  tissue,  and  after  a  short  course  sink  immediately  into 
the  grayish-yellow  parenchyma  of  the  conjunctiva,  which  is  s^w%  with  blue 
extravasations. 

The  swelling  of  the  lids,  under  such  circumstances,  is  geira^My  very  great,  and, 
in  consequence  of  the  rigidity  of  the  infiltration,  marke&@a  very  great,  almost 
Wooden,  hardness.  The  surface  of  the  swollen  conjunctitfaFranerally  appears  smooth, 
though  a  fine  granulation  is  often  seen  on  the  tars\Tra>mon.  Subsequently  large 
trachoma-like  granulations  are  formed  on  the  pjfeebral  conjunctiva,  or  losses  of 
^bstance  occur  in  consequence  of  partial  deatCbf  the  tissue.  The  heat  of  the 
Parts  in  such  ca'es  is  always  very  great.  It  i^M’ten  experienced  by  the  patient  as 
a  sensation  of  burning  heat.  The  afiecidL^ortions  are  exceedingly  painful,  and 
extremely  sensitive  to  the  touch.  TlJ^fi  nole  system  is  generally  affected  at  the 
®arne  time,  which  is  indicated  by  fax  ve^nd  not  unfrequently  by  analogous  changes 
ia  other  mucous  tracts.  (  Graefe.'^J 

2.  The  diphtheritic  producfrnCijected  on  the  surface  of  the  conjunctiva  is  often  only 
Seeu  as  a  thin,  gauze-like,  re{Jcplated  coating,  or  a  delicate,  continuous  layer  of  gray- 
p*yellow,  grayish-whitd^I^us-like  color.  As  it  is  thin,  the  infiltrated  conjunctiva, 
“Vl,1g  under,  may  be  seen  through  it.  Just  as  often,  however,  it  forms  dense, 

°Paque  flakes  of  vailing  size,  and  with  very  :rregular  contours,  which  are  occasion - 
}  continued  o^(^)t5e  inner  lip  of  the  lid,  in  a  zigzag  way,  upon  the  free  surface  of 
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the  lid-border,  as  it  were,  grasping  over  it.  It  is  only  exceptionally  that  the 
diphtheritic  product  forms  a  membranous  coating  of  some  demity,  which  covers 
the  whole  of  the  conjunctiva.  These  products  are  firmly  adherent  to  the  con¬ 
junctiva,  and  an  artificial  separation  always  excites  an  abundant  parenchymatous 
hemorrhage. 

3.  Besides  this  product  adherent  to  the  conjunctiva,  we  always  find  in  the  con¬ 
junctival  sac  a  larger  or  smaller  quantity  of  fluid  secretion.  This  depends  partly  c  n 
the  deliquescence  and  the  throwing-off  of  the  diphtheritic  deposits.  In  the  begin¬ 
ning  this  secretion  is  thin,  on  account  of  the  quantity  of  tears  which  it  contains. 
It  is  like  whey,  of  a  dirty-gray  color,  translucent,  and  contains  a  number  of  grayi-h 
or  grayish-yellow  shreds  and  flocculi.  Subsequently,  as  the  deliques  ence  of  the 
diphtheritic  product  goes  on,  it  becomes  more  like  pus,  of  a  yellowish-green  color,  is 
more  consistent,  and  appears  at  times  as  thick  as  cream.  It  is  often  mingled  with 
large  rigid  flakes,  which  have  been  separated  here  and  there  from  the  surface  of  the 
conjunctiva.  It  is  generally  quickly  replaced,  until  the  process  has  changed  in 
character. 

Causes. — Diphtheritis  conjunctive  is  often  merely  the  local  manifestation  of  a 
general  process,  which  occurs  simultaneously  upon  different  mucous  membranes, 
particularly  of  the  air- passages  and  larynx,  and  is  frequently  connected  with  exan¬ 
thematous  processes,  as  measles,  small-pox,  scarlatina.  The  disease  then  bears  usually 
an  endemic  or  epidemic  character  ( Graefe ,  Hirschberg).  Moreover,  the  etiology  of 
diphtheritis  conjunctive  coincides  for  the  most  part  with  that  of  the  other  forms 
of  conjunctival  inflammation,  since  the  same  external  noxious  principles,  which 
cause  a  blennorrhcea,  etc. ,  can  also  set  up  the  diphtheritic  process.  The  excessive 
employment  of  strong  solutions  of  lunar  caustic  and  of  the  mitigated  stick  (argent, 
nitr.  and  potass,  nitr.)  must  be  particularly  considered  as  an  important  exciting 
cause.  There  is  no  doubt  that  not  a  few  cases  of  croup  originate  from  an 
increase  in  the  process  of  luxuriant  growth  in  consequence  of  the  careless  employ¬ 
ment  of  caustic  remedies.  The  disease  is  therefore  more  rare,  where  the  means  of 
treatment  under  consideration  are  only  attempted  in  cases  afSrctreme  necessity. 

Inoculation,  without  doubt,  is  also  an  important  and  may  particularly 

influence  the  extension  of  an  epidemic  or  endemic  (HbifeJr).  Observations  and  ex¬ 
periments  show  diphtheritic  conjunctivitis  to  be  desjkp&ly  contagious,  and  the  fluid 
purulent  secretion  is  proven  to  be  the  source  j&^rmtagion.  Introduced  upon  the 
sound  conjunctiva,  it  generally  again  excites'ThSwhtheritic  conjunctivitis,  more  rare¬ 
ly  a  blennorrhcea  of  the  pure  form,  whqee  Vairammatory  products  may  again  excite, 
a  diphtheritic  conjunctivitis.  It  may  npMSe  denied,  however,  that  diphtheritic  con¬ 
junctivitis  occurring  in  children  ma^bVconsiderably  favored  by  certain  conditions 
in  the  constitution  of  the  childradJwremselves.  In  many  cases  these  conditions  are 
alone  sufficient  to  excite  the  < 


The  participation  of  the  e^i^^rganism,  as  manifested  by  febrile  action,  goes  to  support  this 
view.  It  is  also  proved  by  mefact  that  weak  children,  from  mothers  themselves  diseased,  and 
those  who  are  badly  nouKisnea,  or  are  really  sick,  or  affected  with  constitutional  syphilis,  and 
particularly  those  of  rtma? three  years  of  age,  are  more  inclined  to  diphtheritic  affections  than 
others.  In  this  resmj€j^he  frequent  combination  of  conjunctival  croup  with  croup  of  other  mucous 
tracts  in  the  sa^S^tefsons,  and  the  more  frequent  appearance  of  diphtheritic  conjunctivitis  at 


times,  in  whi^ 
as  puerpera\fe 


er  diphtheritic  affections,  especially  those  of  the  respiratory  organs,  as 
r,  prevail,  are  all  strong  proofs  of  the  correctness  of  this  view.  {Graefe.) 


well 


Solirse  is  quite  variable.  Thus  cases  occur,  especially  in  adults,  in  which 
htheritic  conjunctivitis  only  forms  an  episode  in  the  course  of  a  blennorrhcea. 
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the  secretion  at  times  attaining  a  greater  consistency  and  adhering  to  the  conjunc¬ 
tiva,  but  then  becoming  fluid;  or  the  diphtheritic  conjunctivitis  is  primarily 
developed,  but  immediately  passes  over  into  a  blennorrhoea.  These  are  always  mild 
cases,  really  transition  forms,  in  which  the  croup  of  the  conjunctival  tissue  is  very 
little  developed,  and,  on  the  whole,  plays  a  very  subordinate  part. 

Where  the  characteristic  changes  in  the  conjunctival  parenchyma  are  more 
prominent,  as  is  more  frequently  the  case  in  children,  the  disease  has  a  more 
permanent  form.  It  may  then  have  been  gradually  developed  from  another  form  of 
conjunctival  inflammation,  or  have  appeared  as  such  from  the  beginning.  In  the 
latter  case  the  disease  is  generally  accompanied  by  active  symptoms,  and  two  to 
three  days  are  sufficient  to  bring  the  disease  to  perfection.  It  often  reaches  its 
,  highest  point  by  this  time.  Here,  as  a  rule,  it  remains  for  some  days.  Then  the 
inflammatory  symptoms  begin  to  recede  somewhat,  without  the  infiltration  of  the 
I  tissue  undergoing  any  considerable  change.  It  generally  requires  one  or  more 
weeks,  before  the  hardness  of  the  infiltrated  conjunctiva  and  its  grayish -yellow 
fawn-color  disappear.  We  then  find  the  conjunctiva  more  or  less  deeply  reddened, 
at  the  same  time  relaxed,  spongy,  and  covered  over  by  purulent  secretion.  Its  sur¬ 
face  also  often  appears  covered  by  large  warty  excrescences,  which  bleed  readily  ; 
the  diphtheritic  conjunctivitis  is  a  trachoma  changed  to  a  blennorrhoeal  secretion, 
and  proceeds  in  the  peculiar  way  of  this  form  of  inflammation. 

In  other  cases  of  the  worst  form,  as  soon  as  the  disease  has  reached  its  higlit,  the 
necrotic  destruction  of  tissue  begins.  The  deposits  are  thrown  off  in  spots,  leaving 
behind  deep  losses  of  substance,  upon  the  surface  of  which  the  exposed  and  eroded 
vessels  not  unfrequently  cause  severe  hemorrhages.  While  the  infiltration  deli¬ 
quesces  to  a  greater  or  less  extent,  and  the  abundant  purulent  secretion,  which  is 
often  ichorous,  continues  to  increa-e,  the  tissue  of  the  conjunctiva  becomes  more 
and  more  relaxed,  ard,  as  it  were,  more  succulent,  and  spongy,  red  excrescences, 
which  bleed  rendily,  spring  up  like  islands  from  the  grayish-yeliow  conjunctiva. 
(Oraefe)  These  excrescences  again  deliquesce,  while  their  surroundings  also  become 
relaxed  and  spongy.  The  result  is  a  severe  trachoma  with  puru^«\  secretion. 
Occasionally  the  already- existing  spongy  softening  is  interrupted  ksS^'e'etition  of 
the  diphtheritic  exudation,  and  this  latter  may  relapse  two  ovr^free  times.  But 
generally  the  process,  with  the  commencing  relaxation,  ndvanfl&^ownrd  the  end. 

Results. — Diphtheritic  conjunctivitis  is  undouhtedhi^^af  the  most  destructive 
diseases  of  the  eye.  When  the  disease  is  severe,  esnecyrjjj  when  there  is  sudden  and 
great  infiltration  of  the  conjunctival  tis-ue  and  it  its  course  without  any  injury 
t0  the  eye,  we  may  think  it  a  piece  of  good  fob&me.  In  adults,  evil  remits  are 
lnor®  t°  be  feared  than  in  children.  As  in  epidemic  diseases,  the  percentage 
°f  unfavorable  cases  is  said  to  be  great eis£^)the  commencement  of  the  epidemic 
*hf>n  at  the  decline.  {Gra efe.) 

Diphtheritic  conjunctivitis  endaeg^the  functions  of  the  eye  much  more  than 
leuuorrhoea,  so  that  we  may  consiA^/t  as  a  good  prognostic  sign  when,  with  gradual 
relaxation  of  the  conjunctiva?- iCjcolor  passes  gradually  into  red,  and  the  disease 
Ambles  blennorrhoea.  Ou^yprehension  cea  es  when  the  secretion  changes  to  one 
^bich  is  principally  muqn^Cbut  even  here  the  possibility  of  a  return  of  the  diphthe- 
ntlc  se°retion  and  dep*3\£)h  in  the  tissue  of  the  conjunctiva  should  not  be  forgotten, 


Tlie  cornea  may  to  destroyed  by  extension  of  the  inflammation  upon  its  tissue, 
.  ^  the  foimafly&f  an  abscess.  It  may  also  be  changed,  by  the  disorganizing 
uence  of  tlX  secretion,  into  an  ulcerative  process  extending  from  the  surface 

.Jr 
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inward.  The  first  danger  is  particularly  threatening,  while  the  process  still 
increases  or  remains  at  its  acme,  with  severe  inflammatory  symptoms.  But  the 
second  danger  exists  as  long  as  the  fluid  secretion  has  a  purulent  character.  Ulcers 
which  occur  in  the  beginning,  or  during  the  first  stages  of  the  process,  are  worse 
than  those  which  occur  in  the  later  stages,  because  the  latter  more  frequently  limit 
themselves,  while  the  former  very  generally  lead  to  total  destruction  of  the  cornea. 

The  conjunctiva  may  be  injured  by  a  partial  or  complete  adhesion  of  one  or  both 
halves  of  the  conjunctival  sac,  or  by  adhesion  of  the  conjunctival  portions  which  are 
in  contact,  that  is,  by  the  occurrence  of  a  posterior  or  anterior  symblepharon.  It 
may  even  undergo  the  changes  known  as  total  or  severe  xerophthalmia. 

A  similar  result  arises  from  the  degeneration  of  the  spongy,  softened  proliferating 
tissue,  from  its  shrinkage,  shortening,  and  complete  change  into  cicatritial  tissue. 
This  happens  most  frequently,  if  the  proliferating  conjunctival  tissue,  in  consequence 
of  partial  ulceration  or  necrotic  exfoliations,  suffe-s  loss  of  substance.  Then  cicatri- 
ti  il,  tendinous  net-works  or  patches  are  formed,  between  which  the  sponsry  prolifera¬ 
tions  appear  like  little  islands.  These  excrescences  gradually  sink  inward.  •  The  space 
undergoing  tendinous  degeneration  increases,  and  finally  those  permanent  results 
have  been  developed,  which  leave  no  hope  for  a  restoration  of  the  functions  of  the 
eye.  Such  a  sad  termination  is,  however,  only  to  be  feared  in  very  severe  croup. 
In  the,  happily,  more  frequent  cases  of  less  severity,  the  diffuse  trachoma  which 
remains  behind  may  be  generally  subdued  by  appropriate  treatment. 

Treatment.— Together  with  an  exact  fulfilment  of  the  indications  that  spring 
from  the  cause,  the  treatment  should  aim  at  a  limitation  of  the  tissue  proliferating 
process,  and,  as  far  as  possible,  an  improvement  in  the  circulation  and  nutrition  of 
the  infiltrated  portion.  We  should  also  attempt  to  guard  against  the  dangerous 
effect  of  the  secretion  upon  the  cornea,  and  reduce  to  a  minimum  the  injuries  which 
can  not  be  prevented. 

1.  The  indication  springing  from  the  cause  demands  not  only  the  removal  of  every 

thing  which  may  maintain  or  increase  the  process,  bu^i|Ta|so  aims  to  prevent  the 
spread  of  the  disease  by  contagion.  ..  . 

2.  The  indication  from  the  disease  naturally  rea^Qfes  an  antiphlogistic  treatment, 
and  should  be  more  vigorous  the  severer  is  the(mhcess,  and  the  more  decidedly  its 
sthenic  character  is  indicated. 

a.  Where  the  conjunctival  croup  run^ify^urse  with  the  symptoms  of  a  pure 
chemosis,  when  there  is  great  hyperaencfe,  nTe  swelling  is  hot  and  tense,  the  energetio 
use  of  cold,  with  extensive  local  blood^Rping  and  the  severest  antiphlogistic  regimen, 
is  imperative  in  almost  all  cases.  Q 

Under  such  circumstances  esne^S^ight  is  to  be  laid  upon  the  uninterrupted  application  of 
iced  compresses.  Leeches  shoft^i^r applied  in  great  number  on  the  temporal  or  angular  region, 
and  the  subsequent  bleedipjOpfcouraged.  Some  authors  recommend  deep  incisions,  passing 
through  the  infiltrated  coQuiflcuva  into  the  vascular  layer  beneath,  instead  of  leeches.  These 
cause  profuse  hemorrhage,  and  besides  may  considerably  improve  the  circulation  by  relaxing 
the  tension  of  the  infii^^d  portions.  ( Jacobson ..)  The  great  use  of  such  an  incision  is  disputed, 
however,  by  others^ayq  the  deposition  of  a  diphtheritic  exudation  on  the  surface  of  the  wound  is 
one  of  the  coqS^Qteces  feared.  ( Graefe .) 

Ameng  ^^pharmaceutical  remedies,  mercury  has  been  most  frequently  used,  and  in  large 
doses,  oftoi  £Ven  to  the  extent  of  salivation.  ( Graefe .) 

YeLAAe  who  have  most  faith  in  mercury  confess  that  in  some  cases  it  has  been  of  no  use, 
andlu^jyreii  done  harm.  We  naturally  expect  still  less  from  the  alkaline  carbonates  which  were 
at  rate  time  in  use.  Internal  remedies  are  therefore  almost  abandoned.  When  there  is  great 
0rile  action,  however,  the  employment  of  digitalis,  aconite,  &c.,  may  be  proper,  since  expe 
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rience  shows  that  they  lessen  the  vascular  excitement.  Narcotics  appear  to  be  indicated  especially 
in  very  restless  children. 

5.  If  the  inflammation  has  passed  beyond  its  hight,  if  the  temperature  of  the 
swelling  has  considerably  sunken,  if  the  conjunctiva  appears  bloodless,  perhaps  on 
account  of  the  great  amount  of  the  infiltration,  and  its  nutrition  is  impaired  to  this 
extent,  there  is  no  good  reason  for  the  continuation  of  the  iced  compresses  and  local 
blood-letting.  Gangrene  of  the  tissue  might  be  favored  by  any  further  lessening  of 
temperature,  and  impairment  of  the  nutrition.  The  therapeutical  results  attained 
up  to  this  time,  at  least,  suggest  this  idea.  In  respect  to  the  local  abstraction  of  blood, 
particularly  in  children,  its  effect  upon  the  whole  mass  of  blood  is  to  be  considered, 
because  experience  shows  that  it  is  greater  on  weakly,  reduced  subjects,  who  suffer 
from  conjunctival  croup,  than  in  healthy  and  vigorous  patients.  We  have  become, 
therefore,  as  it  were,  disinclined  to  the  incisions,  with  their  doubtful  result,  and  also 
to  anti plast:c  internal  remedies,  that  are  absolutely  and  certainly  inefficacious.  Under 
such  circumstances,  in  the  helplessness  of  our  position  and  the  destructiveness  of 
the  affection,  the  results  of  treatment  have  been  very  lamentable  indeed. 

In  consideration  of  this,  the  application  of  a  pressure-bandage,  with  a  cushion  of 
lint,  dipped  in  a  solution  of  nitrate  of  silver,  gr.  x.  ad§  j  aq.,  destillat.  is  to  be  recom¬ 
mended. 

This  method  is  particularly  appropriate  in  children,  who  oppose  every  appli¬ 
cation  which  is  at  all  painful,  or  even  unpleasant,  by  severe  crying,  struggling,  &c. 
They  thus  render  even  the  use  of  excellent  remedies  dangerous,  or  actually  injurious. 


Very  brilliant  results  have  been  attained  by  this  method,  not  only  in  isolated  sporadic  cases, 
but  also  during  two  endemics  of  a  malignant  character,  in  one  of  which  the  method  indicated 
under  a,  carried  on  by  a  skillful  hand,  was  sadly  inefficient.  We  do  not  mean  to  say  that  nitrate 
of  silver,  applied  in  this  way,  is  an  excellent  or  even  satisfactory  means  of  treatment.  On  the 
contrary,  it  is  admitted  that,  especially  in  certain  epidemics,  it  has  often  proved  inefficacious. 
Therefore,  in  the  worst  cases,  its  value  is  only  to  be  considered  as  relative,  being  compared  with 
remedies  previously  employed,  and  it  has  still  the  advantage,  that  its  use  involve^ less  danger  in 
the  case  of  children. 

c.  Where  conjunctival  croup  appears  with  marked  palenes  the  conjunctiva 
and  of  the  lids,  with  decided  cedematous  swelling  of  the  parj^jQhd  in  the  absence  of 
any  elevation  of  temperature,  a  strict  antiphlogistic  treftmAt  is  not  appropriate, 
and  the  use  of  nitrate  of  silver  in  connection  with  th^^©ure-band;ige  has  not  been 
justified.  The  strictest  care  of  the  eyes,  the  prevantVqu}/  i  any  irritation  from  reach¬ 
ing  them,  causing  them  to  be  covered  with  a  fbldNif  soft  linen,  will  then  be  suffi¬ 
cient,  or  will  at  least  do  no  harm.  It  is  to  bfi  iWe  remarked,  that  such  a  form  of 
c°njunctival  diphtheritis  often  occurs  in  weakly,  poorly-nourished  children, 
and>  in  spite  of  the  want  of  local  sym^tfprfT^as  an  exceedingly  destructive  course 
^  appropriate  constitutional  treatmefiV*s 


than  local  treatment, 
dies  soon  after. 


The  corm 


$  then  indicated,  but  has  no  greater  effect 
erally  quickly  ulcerates,  and  the  child  often 


3.  In  order  to  prevent  tll^VJJstructive  influence  of  the  pus-like  secretion  upon 
the  cornea,  the  conjunctiv^Qsac  should  he  kept  as  clean  as  possible.  Unfortu- 
liate'y,  the  tension  and^K&vaf  the  palpebral  swelling,  as  well  as  its  great  sensitiveness, 
generally  prevents  tlJ^xhn  plete  cleansing,  and  in  case  we  do  succeed,  a  few  minutes 
are  sufficient  to  the  conjunctival  sac  again.  Frequently-repeated  attempts  to 
cJean  the  eye  ri^^lhe  patient  very  much,  and  increase  the  inflammation.  Instilla- 
tlon  ofnitra|0pf  silver,  or  penciling  the  conjunctival  surface  with  solution  of  the 
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same  agent,  as  is  done  in  blennorrhoea,  liave  been  found  to  be  exceedingly  injurious, 
and  are  almost  generally  recognized  as  pernicious.  There  then  remains  nothing 
more  to  do  than  to  frequently  cleanse  the  eye  from  secretion,  by  means  of  a  bit  of 
picked  lint,  or  the  like.  If  the  protective  bandage  be  used,  the  compression  of  the 
conjunctival  sac  prevents  any  great  collections;  besides,  the  secretion  issuing  from 
the  palpebral  fissure  is  readily  absorbed  by  the  cushion  of  linr,  and  chemically 
changed  by  the  nitrate  of  silver. 

We  should  particularly  see  to  it,  that  pseudo-membranes,  which  have  become 
partially  detached,  do  not  remain  behind  in  the  conjunctival  sac,  because,  on  the 
movement  of  the  lids,  they  readily  roll  together,  and  cause  considerable  irritation. 
They  should  be  carefully  removed. 

4.  If  the  relaxation  of  the  conjunctiva  is  already  farther  advanced,  if  the  diph¬ 
theritic  infiltration  be  entirely  wanting,  and  if  the  symptoms  of  blennorrhoea  are 
prominent,  or  if  the  whole  tarsal  conjunctiva  proliferates  in  the  form  of  a  diffuse 
trachoma,  then  we  should  begin  with  the  treatment  proper  for  a  purulent  secretion 
from  the  conjunctiva,  or  for  trachoma. 

5.  When  the  infiltrated  conjunctiva  has  become  gangrenous,  any  treatment  may 
do  harm.  Perhaps  the  use  of  moist  heat  may  do  some  good,  e.  g.  cataplasms. 

6.  Ulcerations  in  the  cornea  furnish  different  indications  according  to  the  cir¬ 
cumstances  of  the  case,  but  they  do  not  in  any  manner  change  those  which  depend 
on  the  diphtheritic  process. 

[The  accepted  general  treatment  in  the  United  States,  for  diphtheria  in  any  form, 
is  the  administration  of  iron  and  nutrients,  e.  g.  beef  tea,  until  the  patient  has  rallied 
from  the  depression  caused  by  the  disease.  We  suppose  that  this  is  as  applicable 
in  diphtheritic  conjunctivitis  as  in  any  other  form  of  this  blood-disease.] 
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heilkunde.  Prag.  1859.  S.  322. — Jacobson ,  A.  f.  0.  VI.  2.  S.  180,  196,  et  seq.  Konigsberger  med. 
Jakrb.  III.  S.  78.  et  seq. — Pagenstecher  und  Samisch ,  Klin.  Beobachtungen.  I.  Wiesbaden.  1861. 
S.  10. — Stelhoag,  Wiener  med.  Jahrbiicher  f.  Kinderheikunde  II.  S.  1^4  III.  S.  34;  Weiner  med. 
Jahrbiicher.  Fachbericht.  1861.  S.  246, 1862.  S.  74.— Berlin,  kl.  MtelCui864.  S.  259.— a  Beclcer 
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6.  Trachoma,  or  Ophthalmia  Granulosa  — 
Granular  Conjunctivitis. 


Symptoms. — This  affection  is  characterized  by  a  peculiar  roughness ,  hypereemiay 
and  swelling  of  the  conjunctiva.  These  changes  are  seen  on  the  tarsal  portion ,  some¬ 
times  as  hypertrophied  papillae ,  again  as  diffuse ,  vascular  excrescences ,  deeply  rooted 
in  the  conjunctival  tissue  itself  like  condylomata,  but  which  are  arranged  in  rows  on 
the  palpebral  fold ,  and  resemble  roundish  granules .  They  are  sometimes  of  the  same 
color  as  the  conjunctiva ,  and  only  slightly  prominent ,  but  again  are  greatly  elevated 
from  its  surface ,  and  from  their  shape  and  gelatinous  translucency  resemble  the  spawn 
offish  or  frogs. 

The  appearance  of  the  disease  is  considerably  modified  by  the  greater  or  less 
development  of  the  irregularities  on  the  conjunctiva,  and  according  to  the  con¬ 
ditions  in  which  the  individual  forms  unite  on  this  membrane.  Thus,  from  a  practi¬ 
cal  point  of  view,  the  distinction  of  several  varieties  of  trachoma  seems  useful,  since 
these  differences  affect  not  only  the  course,  hut  the  results  and  treatment,  of  the 
disease.  The  various  forms  are : 

Pure  granular. 

Papillary. 

Mixed. 

Diffuse. 

A.  a.  In  a  mild  case  of  granular  trachoma,  we  find  the  base  of  the  palpebral 
fold,  especially  the  lower  half,  abundantly  strewn  with  bodies  resembling  the  spawn 
of  frogs,  which  are  somewhat  swelled,  and  are  traversed  by  a  coarse*  vascular  net¬ 
work.  The  tarsal  portion  appears  somewhat  more  injected  thai^cmnal.  In  the 
worst  forms  the  swelling  of  the  palpebral  fold  is  very  great.  If  ^  hds  are  everted, 
it  appears  like  a  large  tumor,  whose  surface  is  thickly  coated  larger  or  smaller 
spawn-like  granules,  and  consequently  has  a  very  glandulaQ^pearance.  The  indi¬ 
vidual  granules  are  sometimes  greatly  reddened  at  theiivbSSe,  sometimes  surrounded 

a  pale-red  confluent  border,  but  more  frequen/tyyfc&re  is  a  marked  swelling, 
which,  is  quite  pale,  because  the  granules  rest  c&  aVery  pale,  wax-like  basis,  only 
traversed  by  a  few  little  vessels.  The  tarsal  coi^trctiva  is,  at  the  same  time,  gener- 
ally  very  smooth,  relaxed,  and  more  or  les^piLeep'y  injected.  Often  we  find  on  it 
smaller  spawn-like  granules.  More  frequ^jfi^  fine  papillary  granulations  are  seen, 
which  indicate  a  transition  to  mixed 

Pure  papillary  trachoma  is^hfihe  nature  of  things,  always  confined  to  the 
papillary  region  of  the  conjunctifcjand  is  an  ophthalmia  granulosa  of  a  low  degree 
°f  development.  The  tarsal  ^onjunctiva  is  a  little  relaxed,  and  its  surface  thickly 
strewn  with  fine  granulatic»^*These  begin  about  one  line  from  the  inner  lip  of  the 
hd,  as  extremely  fine  y-i^Jfrarities  in  the  surface,  of  the  shape  of  a  truncated  cone, 
gradually  increasingJ^Sicfe  posteriorly.  In  the  region  of  the  convex  tarsal  border, 
bey°nd  which  for  about  a  line,  they  are  quite  large,  and  are  shaped  more 

Papillary  e,  having  a  thick  pedicle.  The  papillary  region,  with  the  pro- 


Lpon  it,  as  long  as  the  inflammatory  process  is  active,  and  in  gen- 
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eral  during  conditions  of  severe  irritation,  appears  sometimes  of  a  bright  red  color, 
and  again  darker,  of  a  bluish  tint,  and,  in  scorbutus,  it  is  a  purple-brown.  Subse¬ 
quently,  the  liyperasmic  redness  becomes  paler,  and,  in  consequence  of  the  more 
abundant  collection  of  opaque  cells  on  its  surface,  has  more  of  a  rose-red,  violet,  or 
dirty  grayish-brown,  tint. 

c.  Mixed  trachoma,  which  has  been  described  by  others  as  catarrhal  inflam¬ 
matory,  or  blennorrhceal  inflammatory,  trachoma  (> Seitz ),  is  the  most  frequent— 
indeed,  it  is  the  ordinary — form  of  ophthalmia  granulosa.  The  image  of  the  disease 
is  made  up  from  the  symptoms  of  granular  and  papillary  trachoma.  The  papillary 
region  is  markedly  swelled,  somewhat  relaxed,  and  thickly  covered  by  papillary 
excrescences,  which  generally  far  exceed  the  pure  papillary  trachoma,  and  often  form 
a  transition  to  the  diffuse  form  of  granulations  by  their  broad  base,  nodular  shape,  and 
disposition  to  run  into  each  other. 

The  palpebral  fold,  on  eversion  of  the  lids,  is  pressed  forward  like  an  elongated 
tumor,  on  whose  surface  the  trachomatous  bodies  rest,  arranged  in  rows.  But 
they  do  not  always  have  the  characteristic  spawn-like  appearance,  as  in  the  pure 
granular  trachoma.  On  the  contrary,  they  appear,  as  a  rule,  much  less  developed, 
and  are  therefore  readily  overlooked.  From  their  close  arrangement  in  rows,  they 
look  like  small,  slightly  elevated  swellings  or  borders,  of  the  same  color  with  the 
hypersemic  basis,  on  whose  surface  shallow  and  oblique  indentations,  at  equal  dis¬ 
tances  from  each  other,  indicate  the  individual  granules.  Still,  very  frequently, 
isolated  granules  in  these  swellings  stand  out  prominently  from  their  pale  color,  as 
well  as  their  greater  translucency  and  larger  size.  We  not  unfrequently  find 
these  little  swellings  composed  almost  entirely  of  such  diaphanous  and  distinctly- 
marked  granules,  and  interspersed  with  isolated,  spawn-like  bodies.  But  a  pre¬ 
dominance  of  these  completely-developed  spawn-like  granules,  or  an  exclusive 
formation  of  the  swellings,  from  irregularities  of  the  latter  kind,  is  one  of  the  most 
unfrequent  occurrences  in  mixed  trachoma.  In  the  latter  case,  the  redness,  just  as 
in  pure  granular  trachoma,  is  somewhat  less.  In  other  places  the  palpebral  fold 
and  the  tarsal  conjunctiva  generally  appear  uniformly  red^^Che  shade  of  color  is, 
according  to  the  severity  of  the  disease,  sometimes  of  Wight-red,  again  of  a  dark 
blood-red,  or  mixed  with  gray,  playing  into  a  rose,  vipfr^'or  bluish  color. 

d .  Diffuse  trachoma  may  be  described  as  a  highSygrade  of  development  than  the 

mixed  trachoma,  and  is  distinguished  by  the  arnoutil^of  neoplastic  formations  in  and 
upon  the  conjunctiva,  as  well  as  by  the  ordinal^  participation  of  the  cartilage,  of 
the  integument,  and  the  cornea.  The  p^pmTfry  region  is  greatly  swollen,  relaxed, 
spongy,  and  covered  with  diffuse  granul^mis  up  to  a  point  near  the  inner  lip  of  the 
lid.  These  raise  up  from  the  deeperi<ayers  of  the  conjunctival  tissue,  and  are  very 
irregular  neoplastic  formations.  TOware  separated  from  each  other  by  deep  fossa?. 
They  are  superficially  velvet  lous,  occasionally  resembling  a  cock’s  comb,  or 

broad  condylomata.  The  ^tSebral  fold  is  greatly  flattened,  and  thickly  covered 
with  trachomatous  gran^les^which,  just  as  in  mixed  trachoma,  vary  in  size,  trans¬ 
lucency,  color,  &c.  4 

The  frequent  occurf&pje  of  large  duplicatures  in  the  hypertrophied  palpebral  folds  deserves 
especial  mention#  (ffinlmon .)  These  folds  may  be  found  on  any  portion  of  the  conjunctival  sinus, 
although  in  tl^C^&Jfcer  number  of  cases  they  are  only  an  enlargement  of  the  plica  semilunans, 
Not  unfrequen^Hhey  are  an  inch  in  length,  with  a  breadth  of  several  lines,  and  very  genera  y 
attain  a  vesgjtejreat  thickness.  They  cover  a  large  portion  of  the  anterior  surface  of  the  go  e, 
like  atfiirdjlid.  In  the  first  stages  of  trachoma,  as  long  as  the  sub-conjunctival  tissue  is  still  very 
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much  swelled,  we  scarcely  ever  find  such  folds,  at  least  not  of  the  size  just  mentioned.  It  appears 
as  if  the  shrinkage  of  the  sub-conjunctival  tissue  had  something  to  do  with  these  formations. 


B.  The  picture  of  trachoma  is  completed  by  a  number  of  morbid  symptoms  of 
subordinate  importance,  which  are  common  to  all  or  several  forms  of  the  disease. 

The  semilunar  fold  and  paruncle  are  greatly  swelled  and  reddened.  In  severe 
granular  and  mixed  as  well  as  in  diffuse  trachoma,  the  former  is  often  thickly  covered 
with  spawn-like  bodies. 

The  ocular  conjunctiva  in  granular  and  pure  papillary  trachoma  is  not  unfre- 
quently  quite  normal  during  the  entire  course  of  the  disease,  or,  at  the  highest,  shows 
some  evanescent  vascular  injection.  In  severe  granular  trachoma,  sometimes  in  the 
later  stages,  it  attains  a  very  peculiar  waxy  appearance,  and  contains  spawn-like 
granules  in  the  zone  near  the  palpebral  fold.  In  mixed  and  especially  in  diffuse 
trachoma  it  generally  appears  in  the  beginning  greatly  injected,  often  evenly  red¬ 
dened,  swelled  by  serous  infiltration,  frequently  even  really  chemotic.  In  the  decline 
in  the  disease,  the  swelling  rapidly  diminishes,  the  even  redness  is  lost  in  an  irregular 
vascular  net- work,  and  this  finally  disappears,  so  that  the  ocular  conjunctiva  at  times 
looks  quite  normal,  and  only  shows  the  pathological  condition  o  the  vessels  by  its 
extraordinary  tendency  to  congestion.  In  the  diffuse  form,  it  sometimes  occurs  that, 
after  the  decrease  of  the  swelling,  quite  an  amount  of  hypertrophy  is  recognized  by 
the  spongy  relaxation  and  by  a  decided  thickening  of  the  tissue. 

The  secretion,  generally  speaking,  is  always  increased.  In  the  beginning,  the 
lachrymal  secretion  generally  predominates,  the  fluid  is  watery.  In  granular 
trachoma  this  often  continues  as  long  as  the  disease  continues,  although  the  tears 
are  somewhat  viscid,  and  are  of  a  yellowish  hue.  In  the  other  forms  small  flocculi 
of  turbid  mucus  are  at  the  same  time  mingled  with  it,  and  these  increase  rapidly,  so 
that  the  secretion  resembles  that  of  a  severe  acute  catarrh,  and  at  times  even  a 
blennorrhoea.  In  the  later  stages,  after  the  process  has  passed  into  the  chronic  course, 
it  again  decreases  in  quantity,  becomes  turbid  and  of  a  mucous  character,  as  in  a 
chronic  catarrh.  The  patients  then  complain,  at  intervals,  of  exceedingly  annoying 
dryness  of  the  conjunctival  sac.  H 

The  lids,  when  the  proliferation  process  is  severe,  that  is,  in  Beginning  of  the 
severe  forms,  are  frequently  slightly  reddened  and  swollen  or  less,  not  unfre- 
quently  chemotic,  like  the  conjunctiva.  If  the  severity  of^tl^nflammation  decreases 
subsequently,  the  swelling  recedes  and  the  normal  cgloQ^turns.  Yet  the  mobility 
remains  somewhat  impaired.  This  is  particularly  time  the  upper  lid,  whose  edge 
18  always  decidedly  depressed,  so  that  the  nMnebral  fissure  seems  somewhat 
harrowed.  The  swelling  of  the  palpebral  fold  Riders  to  some  degree  the  action  of 
tbe  levator  palpebrae. 

In  the  severer  forms  of  granular  tr&Sroma,  as  well  as  in  the  mixed  form,  and 
especially  in  diffuse  trachoma,  the  inflatM^wsory  participation  of  the  cartilage  is  added  to 
this.  This  swells,  relaxes,  loses  ita*i^s)sbing  power,  and  is  easily  distended  under  the 
pressure  which  the  conjunctival  sibling  causes,  and  is  enlarged  in  the  direction  of  the 
Palpebral  fissure,  so  that  the  eSges  of  the  lids  are  elongated.  If  the  conjunctival 
swelling  has  been  chemotiqnyhf  if  it  rapidly  decreases,  the  lids  do  not  then  fit  the 
jMe.  The  upper  li<WiOgs  down  loosely  and  frequently  covers  a  portion  of  the 
0Wer*  But  the  lattti^^nds  off  from  the  globe,  or  sinks  down  from  its  own  weight, 
e;eu  becomes  actfrall^  everted,  exposing  the  granulated  palpebral  conjunctiva — s 
condition  whic^TV^been  called  ectropium  limcrians. 
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In  severe  granular  trachoma,  the  meibomian  glands  are  at  times  affected,  as  .is  evinced  by  great 
swelling  about  their  openings,  and  by  their  consequent  appearance  as  granules,  which  perfectly 
resemble  those  of  the  palpebral  fold,  and  are  closely  pressed  together  on  the  inner  lip  of  the  lid. 

The  vision  is  generally  somewhat  impaired.  Cloudy  vision  is  a  very  common 
symptom,  especially  in  the  morning.  Besides,  the  eyes  are  very  irritable.  They  are 
very  sensitive  to  every  external  injury,  especially  to  sftioke,  dust,  wind,  impure  air, 
bright  light.  They  will  bear  no  kind  of  straining,  reading,  writing,  or  any  kind  of 
fine  work;  artificial  illumination,  particularly,  excites  the  most  unpleasant  sensa¬ 
tions,  causes  a  marked  increase  of  the  hyperaemia  and  secretion,  and  even  favors  the 
proliferation  of  tissue. 

The  cloudiness  of  vision  depends,  on  the  one  hand,  on  the  mucous  secretion  of  the  conjunctiva, 
and  on  the  other  on  the  thickening  of  the  epithelial  layer  of  the  cornea.  The  latter  appears  again 
to  be  dependent  in  part  on  increased  formation,  partly  on  decreased  throwing-off  of  the  epithelium 
as  a  result  of  the  limitation  of  the  movements  of  the  lids. 


The  process  is  frequently  continued  upon  the  cornea,  and  becomes  a  vascular 
keratitis,  which  subsequently  leads  to  trachomatous  pannus.  Occasionally  a  disten¬ 
tion  of  the  cornea  occurs,  with  its  extremely  unpleasant  results — staphyloma  or 
ectasia,  resulting  from  pannus,  on  account  of  the  lessening  of  the  resistance  of  the 
corneal  tissue. 


Complications. — Besides  the  complications,  which  occur  where  trachoma 
accompanies  blennorrhcea,  diphtheritic  and  membranous  conjunctivitis,  and  which 
are  really  no  complications,  but  only  blennorrhcea,  &c.,  in  which  the  morbid  con¬ 
junctiva  is  at  the  same  time  hypertrophied,  the  complication  with  herpetic  or 
phlyctenular  disease  should  be  especially  mentioned,  since  this  very  frequently 
affects  the  treatment  very  markedly,  and  to  some  extent  the  course  and  results. 

Such  a  complication  is  always  indicated  by  a  severe  injection  of  the  episcleral 
and  conjunctival  vascular  net- work,  by  pain  and  photophobia,  lachrymation  and 
spasm  of  the  lids.  These  symptoms  then  generally  continue  until  the  herpetic 
process  has  run  its  course.  Not  unfrequently  relapses  of^Ch4  phlyctenular  disease 
lead  to  herpetic  pannus  of  the  conjunctiva  and  of  the  or  extensive  corneal 

ulcers  are  developed  on  the  basis  of  herpetic  effloresce 


Causes. — It  does  not  seem  as  if  trachoma  weraQ)symptom  of  any  constitutional 
disease.  It  seems  to  be  a  purely  local  affegtitfmValways  caused  by^external  inju¬ 
ries  affecting  the  conjunctival  sac  itself,  ^l^e^injurious  influences  are  the  same 
that  have  been  described  as  the  exci^ig  causes  of  catarrh,  blennorrhoea,  &c. 
Why  it  is,  that  in  one  case  one  form  ©  conjunctivitis  is  excited,  and  in  another 
a  different  one,  is  not  fully  explairm^  Still,  it  can  scarcely  be  improper  to  assume 
that  the  frequent  or  even  the  unjAygrupted  effect  of  noxious  influences  may  cause  a 
tendency  to  hypertrophy,  maintenance  of  a  certain  condition  of  irritation. 

Thus  the  proliferating  having  once  broken  out,  may  come  to  be  trachoma 


in  the  conjunctiva,  whic\isjas  it  were,  prepared  for  it.  This  agrees  well  with  the  fact, 
that  places  in  which  g^eat  number  of  people  live  together,  and  where  care,  clean¬ 
liness,  and  ventilatfocKare  insufficient,  furnish  the  greatest  number  of  cases  ( Gunier ), 


while  persons ♦w^vSre  only  at  long  intervals,  and  for  a  relatively  short  time,  ex^ 
to  such  inflffimq&s,  are  more  rarely  affected  with  trachoma,  having  acquired  instead 
of  it  a  catarrh,  a  blennorrhoea,  &c. 

Contagion  plays  the  most  important  part.  The  number  of  cases  caused  in  this 
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way  is  at  any  rate  in  excess,  especially  in  places  in  which  a  great  number  of  persons 
live  together,  and  come  in  contact,  or  use  the  same  washing  materials,  as  is  apt  to 
be  the  case  in  barracks,  workhouses,  hotels  of  the  lower  class,  &c.  If  in  such 
places  a  number  of  persons  once  become  affected  with  trachoma,  and  if  these  are 
not  carefully  separated  from  the  healthy  ones,  the  number  of  those  affected  increases 
very  rapidly.  Thus  contagion  becomes  an  important  factor  in  the  development  and 
extension  of  certain  endemics  and  epidemics,  which  have  become  a  permanent 
plague.  In  the  same  way  may  be  explained,  by  the  contagious  property  of  tra¬ 
choma,  the  examples  of  the  disappearance  of  the  disease  from  the  place  where  it 
originated,  to  appear  in  branches  of  the  family  or  in  entire  households  who  were 
in  places  completely  free  from  the  disease,  and  who  were  not  exposed  to  the 
noxious  influences  which  first  excited  trachoma. 

The  purulent  and  muco-purulent  secretion  of  a  trachomatous  conjunctiva  must 
alone  be  considered  as  the  bearer  of  the  contagion.  The  watery  secretion  of  the 
pure  granular  trachoma,  as  well  as  the  turbid  mucous  product  of  ancient  papillary, 
mixed,  and  diffuse  trachoma,  which  contains  no  pus-elements,  is  scarcely  contagions, 
or  only  very  slightly  so. 

The  destructive  power  of  the  conjunctival  secretion  is  the  greater  in  propor¬ 
tion  to  its  resemblance  to  pus,  and  the  severity  of  the  inflammation. 

It  should  be  here  remarked  that  a  trachoma  by  no  means  always  results  from  such  a  transfer¬ 
ence  of  the  trachomatous  secretion.  Occasionally  a  pure  catarrh  or  a  blennorrhcea  occurs.  But 
on  the  other  hand,  again,  the  secretion  of  a  pure  catarrh,  or  pure  blennorrhoea,  a  urethral 
discharge  brought  in  contact  with  the  conjunctiva,  may  excite  not  only  a  blennorrhoea,  but  also  a 
mixed  or  diffused  trachoma. 


Up  to  the  present  time  there  is  no  reasonable  ground  for  believing  that  contagion 
impossible,  except  by  the  immediate  contact  of  the  conjunctiva  with  the  contagious 
secretion  itself.  Contagion  through  the  air,  it  being  the  carrier  of  finely-divided, 
dust-like  particles  of  the  contagious  secretion,  it  is  true,  is  not  impossible;  but  it 
has  not  been  demonstrated.  Such  a  view  has  not  indeed  even  beak  once  made  to 


appear  probable.  (2; 

If  the  air  were  the  carrier  of  the  contagious  material,  the  number  of  cases  among  soldiers 
would  be  the  same  as  among  other  classes  of  men.  But  the  ^  former  is  incomparably  greater 
among  the  former  than  the  latter. 

It  is  believed  that  children  under  five  years  of  age  are  l^T^y^eto  trachoma.  This  may  be  true 
of  pure  granular  trachoma,  but  papillary,  mixed,  and  diffiisV^rachoma  are  by  no  means  unfrequent 
in  children.  Persons  also  more  than  fifty  years  of  ag^Nvre  not,  as  some  believe,  free  from  the 
danger  of  trachomatous  disease.  There  is  no  doubtV4fowever,  that  the  period  of  life  between 
twenty  and  forty  years  of  age  furnishes  the  lai^&yproportion  of  cases,  and  that,  not  speaking 
of  soldiers,  males  are  much  more  apt  to  sufFeucm  the  disease  than  females.  The  reason  of  this 
l  seen  by  a  merely  superficial  exaufoAf&n  of  the  causes  of  trachoma. 

0s 


Course. — Trachoma  is,  in  iS^e^strictest  sense  of  the  term,  a  chronic  affection. 
Still,  the  manner  of  its  cour {paries  exceedingly. 

1.  The  manner  in  whi^J^Vrachoma  is  developed  is  very  different  in  different  cases. 

In  persons  wh^QSa  account  of  their  way  of  living,  are  frequently,  or  even 
continually,  exposwtfyirritations  of  the  conjunctiva,  it  not  unfrequently  occurs  that 
whatare  apparentlyvery  evanescent  catarrhal  inflammations  are  often  repeated  at 
short  intervfflQliflb  always  disappear  either  spontaneously  or  by  the  aid  of  treat 
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ment.  But  these  attacks  always  add  a  few  granules  and  granulations  to  those 
already  existing,  until  finally  the  symptoms  of  trachoma  are  evident. 

h.  In  other  cases,  it  is  thought  in  the  beginning  that  we  are  dealing  with  a 
severe  catarrhal  inflammation,  a  herpes,  or  the  like.  These  processes  are  protracted, 
however,  have  exacerbations  and  remissions,  while  the  trachomatous  excrescences 
gradually  appear,  and  increase  more  and  more,  until  finally  the  symptoms  of 
trachoma  get  the  upper  hand. 

c.  Trachoma  is  very  often  developed  in  an  acute  and  independent  way.  The 
conjunctiva  becomes  suddenly  injected  with  troublesome  sensations  or  pain,  a  rough 
vascular  net-work  may  be  seen  on  the  lateral  portions  of  the  ocular  conjunctiva, 
while  at  the  same  time  it  becomes  oedematous.  The  hypersemin  of  the  conjunctiva 
increases  rapidly,  as  also  the  subjective  symptoms,  and  with  them  appear  the  secre¬ 
tion  of  a  great  quantity  of  tears,  mingled  with  muco-purulent  flocculi.  Within  a  few 
hours  or  days  it  becomes  general.  The  lids  are  reddened,  oedematous,  sensitive  to 
pressure,  especially  about  the  borders  of  the  lids ;  they  are  moved  with  difficulty, 
and  therefore  the  palpebral  fissure  is  narrowed  or  even  closed.  If  we  now  examine 
the  conjunctiva,  its  roughness  will  be  seen  to  be  very  decided,  and  within  a  short 
time  the  trachoma  has  become  very  severe. 

d.  Mixed  and  diffuse  trachoma  also  frequently  occur  during  the  course  of  a 
blennorrhoea,  diphtheritic  or  membranous  conjunctivitis.  The  trachomatous  pro¬ 
liferation  of  tissue  is  often  manifest  in  the  first  stages  of  these  processes.  The 
roughness  of  the  conjunctiva,  however,  often  first  appears  at  the  highest  stage, 
which  is  then  apt  to  last  for  a  very  long  time.  But  the  granules  and  granulations 
are  first  noticed  when  the  process  is  already  on  the  decrease. 

2.  The  severity  of  the  inflammatory  symptoms  subsequently  diminishes,  and  the 
relaxation  of  the  parts  is  very  strikingly  seen.  Then  a  continual  variation  between 
exacerbations  of  the  irritations  and  remissions  occur,  which  latter  are  often  so 
complete,  in  mild  cases,  that  the  patient  scarcely  notices  that  his  eyes  trouble  him, 
and  is  only  annoyed  by  the  cloudiness  of  vision  at  times,  as  weli  as  by  the  inability 
to  bear  even  slight  irritations.  In  this  way  trachoma  m^raxi^t  for  months  and 
years,  without  changing  to  any  extent,  until  it  is  finalk  fd  or  arrives  at  a  per¬ 
manent  form,  or  suddenly  has  an  impetus  given  it  l^^new  injury,  and  appears 
again  in  a  more  acute  form. 

Results. — 1.  Trachoma  of  any  variety  mdySr&$  well  spontaneously.  The  way 
to  this  is  through  resorption  of  the  granules,  merer  by  suppuration.  The  papillary 
and  diffuse  granulations  may,  however,  b<r^iterated  by  continual  throwing-off  of 
their  superficial  epithelial  layers,  and^e  retrocession  and  absorption  of  the  new 
elements  in  the  parenchyma  of  the  <mefent  parts  of  the  conjunctiva. 

The  prospect  of  spontaneqneQjad^complete  cure  is  the  greatest  in  children. 
Even  a  diffuse  and  severe  traa&iwna  often  disappears  within  a  comparatively  short 
time ;  in  young  persons  v^thim  a  few  weeks  or  months,  without  leaving  any  evil 
results.  In  adults  we  haveT^ss  hope  of  this  result.  Recent  trachoma  of  not  a  very 
severe  form,  in  adult^SJ?  unfrequently  gets  well  of  itself,  but  months  are  always 
required  for  thisv  is  presupposed  that  the  patient  is  placed  under  perfectly 

favorable  condi^^^,  and  that  the  causes  producing  trachoma  have  been  repressed. 
Severer  mixecP^d  diffused  trachoma,  occurring  in  adults,  only  very  exceptionally 
get  well^p&iJtaineously.  In  by  far  the  greatest  number  of  cases,  permanent  injury 
of  the^mjimctiva  occurs,  if  a  rational  treatment  has  not  been  entered  upon.  These 
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may  impair  the  functions  of  the  lids  and  of  the  cornea.  The  hypertrophied  tissue 
hardens,  becomes  thicker,  and  finally  becomes  dry,  bloodless,  and  tendinous,  and 
at  the  same  time  lessens  in  size  by  shrinking. 

a.  In  consequence  of  this  the  papillary  granulations  become  very  much  smaller, 
without  losing  their  peculiar  shape.  They  are  very  pale,  grayish,  opaque,  or  even 
translucent  and  colorless,  like  a  kind  of  dirty  glass,  but  besides,  at  times,  so  hard  that 
rubbing  them  with  a  hard  body  causes  a  distinct  friction- sound. 

The  palpebral  conjunctiva,  on  which  they  rest,  then  appears  of  a  pale,  yellowish- 
gray  color,  or  reddish  gray,  only  traversed  by  a  few  larger  vessels,  very  tough  and 
resisting.  Its  sensitiveness  is  markedly  decreased,  its  secretory  power  almost  en¬ 
tirely  destroyed.  As  a  consequence  of  thi3,  such  patients  suffer  very  much  from 
dryness  of  the  conjunctiva. 

1.  In  very  severe  mixed,  and  particularly  in  diffuse,  trachoma,  where  the  pro¬ 
liferation  of  tissue  is  always  markedly  observed  in  the  whole  thickness  of  the  pal¬ 
pebral  conjunctiva,  the  papillary  portion  not  unfrequently  entirely  disappears  in 
shriveling  cicatritial  tissue. 

These  cicatrices  are  generally  seen  as  tendinous,  brilliant,  whitish-gray  striae, 
which  run  off  in  the  most  different  directions,  and  thus  sometimes  form  a  coarse, 
again  a  fine,  net-work,  which  is  woven  into  the  tissue  of  the  conjunctiva  itself, 
traversing  this  its  whole  thickness,  and  being  united  to  the  surface  of  the  cartilage. 
In  the  meshes  of  this  net-work  we  still  find  loose  reddish  or  yellowish-gray  tissue. 
It  is  not  unfrequently  elevated  from  the  conjunctival  surface  in  the  form  of  fleshy 
growths.  These  striae  occur  most  frequently  in  the  middle  of  the  palpebral  con¬ 
junctiva,  and  then  generally  attain  the  greatest  size. 

In  other  cases  we  meet  with  tendinous  and  whitish  spots  with  radiate  or  cloudy 
borders,  which  generally  indicate  a  fatty  deposit.  In  consequence  of  this  the  tears 
flow  over  them,  without  being  taken  up  at  all.  They  occur  alone  and  also  in  company 
with  reticulate  cicatrices,  or  lying  either  very  superficially,  or  seizing  upon  the  deep 
structures,  and  are  then  connected  to  the  cartilage  by  tendinous  branches.  In 
isolated  cases  we  meet  with  extensive  cicatritial  spots  of  this  kind,  m^vhose  bounds 
the  conjunctival  tissue  is  entirely  wanting,  being  broadly  attached^Jthe  cartilage  by 
its  lower  surface,  and,  as  it  were,  welded  to  this.  OccasionalkM&e  entire  papillary 
region  is  destroyed  in  this  way. 

Cases  are  not  wanting  in  which  such  cicatritial  spots  l^Wbeen  irregularly  drawn 
together  to  hard  cartilaginous  swellings,  with  ra&itf©  thick,  cord  or  leaf  like 
branches.  These  are  considerably  elevated  abov&tkfc^lurrounding  conjunctiva,  and 
cause  irregular  folds  in  the  latter.  These  radiate^pjick  cicatrices  scarcely  belong  to 
the  trachomatous  process  as  such,  but  are  jmtrerally  due  to  too  strong  and  deep 
cauterizations  with  solid  nitrate  of  silver.  aSO 

o.  Similar  changes  are  observable  imtf^m^in  the  purely  granular,  but  also  in  the 
mixed  and  diffuse,  forms  of  trachoi  r n  consequence  of  the  degeneration  of  the 

Proliferating  tissue,  the  granules  *FhS>*filly  flatten,  even  disappear  entirely,  and  final¬ 
ly  the  palpebral  fold  appears  entirely  smooth  and  markedly  thicker.  When  there  has 
been  previous  excessive  proll^SJtion  it  is  also  more  rigid  and  very  white,  occasion- 
%  even  tendinous,  and  njfiytraversed  by  a  few  vessels  forming  a  coarse  net -work, 
°r  with  no  vessels  at  has  ceased  to  be  a  mucous  membrane,  and  superficially, 

at  least,  has  become^B^rous. 

This  change  @4^en  affects  only  individual  portions  of  the  palpebral  fold.  These 
l°°k  as  if  covered  by  irregularly-formed  tendinous  patches.  In  other 
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case?  the  palpebral  fold  is  entirely  changed  into  a  tendinous  non- vascular  membraa*. 
the  extent  of  whose  surface  is  far  less  than  normal.  In  less  severe  forms  of  the  dis¬ 
ease,  and  when  the  shrunken  cicatriti.l  tissue  is  more  irregularly  distributed,  this 
lessening  of  surface  is  often  observed  in  a  folding  of  the  affected  conjunctival  por¬ 
tion  vertically.  If  the  lid  is  everted,  these  folds  are  very  distinct,  and  we  see  and 
feel  that  they  are  thick  tendinous  cords  and  membranous  structures,  in  which  the 
conjunctival  tissue  is  embedded,  extending  into  the  sub  conjunctival  tissue.  It 
renders  this  latter  tense,  by  reason  of  its  shortness,  and  thus  pushes  forward  the 
neighboring  conjunctiva.  We  generally  find  several  of  these  folds  in  the  same  lid, 
occasionally  also  single  ones  in  the  lateral  portions  of  the.  palpebral  fold.  These 
are  particularly  prominent  on  any  lateral  motion  of  the  globe.  These  are  folds 
designated  as  the  first  degree  of  the  so-called  posterior  symblepharon.  In  cases  of 
the  severest  affection  of  the  conjunctiva  the  shrinking  is  apt  to  be  more  even. 
The  palpebral  fold  is  entirely  changed  to  a  tendinous  structure,  is  shortened,  and 
consequently  its  base  is  pressed  out  more.  The  tar3al  conjunctiva  then  appears 
immediately  behind  the  convex  tarsal  border,  upon  the  corresponding  zone  of  the 
scleral  surface,  or  springs  from  the  tarsal  surface  upon  the  globe,  being  extended 
there  as  scleral  conjunctiva.  Under  such  circumstances  the  characteristic  vertical 
folds  are  also  wanting. 

This  condition  is  called  a  severer  form  of  posterior  symblepharon.  Still  this 
shortening  of  the  conjunctiva  is  not  always  the  result  of  shrinkage.  It  may  also 
proceed  from  an  adhesion  of  both  surfaces  of  the  palpebral  fold.  Such  adhesions 
occur  especially  frequently  in  consequence  of  excessive  cauterizations,  particularly 
if  the  superficial  epithelial  layers  are  destroyed  by  the  caustic,  and  thus  surfaces  of 
a  wound  are  brought  in  contact. 

d.  It  is  evident  that,  in  such  a  great  shortening  of  the  conjunctival  sac,  not  only 
the  palpebral  fold  but  also  the  other  parts  of  the  conjunctiva  must  take  part  in  the 
shrinking  process.  This  is  then  plainly  seen  on  the  ocular  conjunctiva,  since  its  most 
anterior  zone,  which  does  not  appear  markedly  shortened,  attains  a  peculiar  pale  and 
rigid  appearance.  In  the  first  place,  it  becomes  less  vasculau^y  means  of  the  degen¬ 
eration  of  the  connective  tissue  composing  it ;  and,  in  tfr^jsecond  place,  it  loses  its 
natural  elasticity,  so  that  on  the  motions  of  the  globpJwfs  drawn  in  fine  concentric 
folds. 

e.  The  appendices  of  the  conjunctiva,  the  s^gpunar  fold  and  caruncle,  under 

such  circumstances,  are  apt  to  shrivel  and  ap^tCmfy  become  obliterated,  so  that  we 
recognize  them  with  difficulty.  t  ^ 

2.  With  the  destruction  of  the  corim^  tissue,  the  trachomatous  process  within 
the  bounds  of  the  conjunctiva  has  founcWts  natural  termination.  While  this  termi¬ 
nation  is  being  reached,  as  is  welLaA&rstood,  the  appearance  of  the  trachomatous 
conjunctiva  varies  exceedingly  j/jsW'fcite  a  number  of  cases  the  subsequent  develop¬ 
ment  of  the  spawn-like  bodi^Cr  quite  marked.  These  appear  singly  or  in  greater 
number  upon  the  palpubra^Qold,  and  occasionally  also  on  the  tarsal  conjunctiva, 
again  disappearing  in  paX^iving  place  to  others. 

In  patients  witb^jjSpuse  or  mixed  trachoma,  where  the  treatment  has  been  left 
off  too  soon,  this  nonproliferation  of  tissue  not  unfrequently  becomes  very  great,  so 
that  the  grai^^^trachoma  appears  much  more  prominent  than  before,  and  thus 
attains  minS^he  upper  hand  over  the  granulations  on  the  palpebral  conjunctiva. 
But  in  Q^kes  also  in  which  no  treatment  has  been  ever  carried  on,  or  when  the 
proce&(fi^sWver  been  altered  by  remedies  which  directly  and  powerfully  affected 
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the  morbid  conjunctiva,  proliferation  of  such  bodies  is  often  observed  for  years  after 
and  during  the  existence  of  a  mixed  or  diffuse  trachoma.  The  tarsal  conjunctiva  and 
the  palpebral  folds  attain,  under  such  circumstances,  in  consequence  of  the  continuous 
proliferation  of  tissue,  a  peculiar  gelatinous  appearance,  while  in  some  places  signs 
of  a  quite  far-advanced  degeneration  are  seen.  Indeed,  we  find  these  gelatinous 
degenerations  of  the  conjunctiva  with  the  peculiar  granules,  as  a  rule,  combined 
with  granulations  which  have  become  pale  and  hard,  and  also  with  maculated  or 
reticulated  cicatrices  of  the  palpebral  conjunctiva,  with  posterior  symblepharon,  and 
similar  changes  in  the  cartilage  and  in  the  cornea. 

It  is  evident  that  these  granulations  belong  to  the  later  stages  of  mixed  and  diffuse 
trachoma.  It  would  be  unnecessary  to  mention  this,  if  they  had  not  been  declared  to  be  the 
expression  of  a  very  peculiar  process,  whose  origin  is  to  be  sought  for  in  a  scrofulous  or  tuber¬ 
culous  dyscrasia.  ( Arlt .)  In  consideration  of  this  latter  point,  it  is  only  to  be  remarked  that 
the  changes  iu  the  conjunctiva  in  question  have  been  observed  in  robust  and  healthy  persons, 
and  that  their  more  frequent  occurrence  in  pale,  weak,  and  in  apparently  prematurely  old,  persons, 
is  for  the  greater  part  dependent  on  the  fact  that  the  eye-affection  has  existed  for  years,  and  also 
on  the  physical  and  inoral  depression  caused  by  this  long  duration  of  the  disease,  as  well  as  the 
continuous  use  of  powerful  internal  remedies. 


3.  Alterations  in  the  cornea  and  lids,  which  often  take  part  in  the  trachomatous 
process,  are  frequently  united  to  the  symptoms  of  conjunctival  shrinkage. 

a.  We  generally  find  the  cornea  hazy,  in  a  state  of  pannus,  occasionally  xerotic, 
in  some  cases  ectatic. 

&.  The  cartilage  of  the  lid  very  frequently  suffers,  entirely  apart  from  its  tracho¬ 
matous  proliferation,  from  continuous  recurring  inflammation  of  the  meibomian 
glands.  In  the  further  course  of  severe  trachoma,  it  shrinks  and  becomes  distorted 
in  various  ways,  or  is  contracted  to  a  roundish  swelling.  The  meibomian  glands 
are  then  almost  entirely  destroyed,  but  they  are  in  part  changed  into  irregular 
cavities  filled  with  a  friable  or  fluid  mass,  after  their  openings  have  been  closed 


c.  The  edges  of  the  lids  are  often  swollen,  tylotic,  affected  ichiasis  or 

partial  madarosis.  JO 

d.  Not  unfrequently  permanent  turning  in  or  out  of  the  ]<flxoccurs,  entropion 
and  ectropion.  The  entropion  is  generally  a  consequen  c*©1  tendinous  degenera- 
h°n  of  the  conjunctiva.  The  palpebral  fold  and  i]^Qars:il  conjunctiva  being 
shortened  by  the  continued  destruction  of  the  tissue,  i^e^urface  of  the  lid,  the  inner 
Ups  being  obliterated,  is  turned  in  toward  the  gh&g,  nn<l  often  even  distended,  so 
that  some  lashes  protrude  from  the  row,  and  appear  to  grow  from  the  surface  away 
from  the  outer  lips  of  the  lid.  The  further ^Jjfhation  of  the  entropion  is  assisted 
hy  the  spasm  of  the  lids.  This  appears  ig>w^  inflammatory  stage  and  during  the 
exacerbation  of  the  process,  at  times  wM^great  severity,  and,  when  the  lashes  have 
alrea^y  been  turned,  it  assists  somG*rl©in  maintaining  them  in  this  position.  The 
gradual  thickening  and  shrinkage  a&Jme  tissue  of  the  cartilage  is  then  the  cause  of 
^8  distortion  becoming  permhd&)t.  Still  the  shrinkage  of  the  cartilage  is  sufficient 

itself  to  cause  such  an  effifSpton. 

In  severe  mixed  and^Ckicularly  in  diffuse  trachoma,  which  is  accompanied  in 
le  first  stages  by  con^i^Vable  swelling  of  the  lids  and  conjunctiva,  ptosis  of  the 
^  ai*d  ectropion^f  the  lower  lid  often  occur.  Occasionally  both  lids  are  turned 
°ut\vard.  Thq^^&ion  of  the  lachrymal  punctum  favors  the  ectropion  and  the 
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deficient  carrying-off  of  the  tears.  This  is  evident,  even  in  slight  elevations  of  the 
edges  of  the  lids,  by  continuous  dropping  of  the  tears.  It  leads  to  erythematous 
inflammations  and  excoriations  of  the  lids  and  cheeks,  and  subsequent^  to  their 
shrinkage  ;  and  thus  the  improper  position  of  the  lid  is  increased,  and  at  the  same 
time  the  inflammation  in  the  conjunctiva  and  cartilage  maintained,  and  further 
degeneration  favored. 


Treatment. — We  should  first  very  assiduously  attempt  to  remove  the  cause  of 
the  disease,  but  afterward  the  treatment  is  to  be  so  conducted,  that  the  prolifera¬ 
tion  of  tissue  shall  he  limited,  and  the  already  existing  trachomatous  new-formations 
removed  without  injury  to  the  normal  elements  of  the  conjunctiva. 


A.  Among  isolated  collections  of  persons,  e.  g.  among  soldiers,  in  asylums, 
prisons,  manufactories,  &c.,  we  must  see,  above  all  things,  to  the  prevention  of  the 
disease.  For  this  purpose  all  the  causes  of  the  trachoma  should  he  carefully  consid¬ 
ered,  and  the  proper  hygienic  rules  be  insisted  upon.  But  if  the  disease  has  already 
broken  out,  the  prevention  of  contagion  should  oppose  a  barrier  to  its  extension, 
Separation  of  the  affected  from  the  healthy,  and,  when  this  is  not  possible,  limita¬ 
tion  of  their  intercourse  with  each  other,  form  the  chief  object  of  attention  from  the 
medical  attendant. 

In  individual  cases  the  indications  from  the  cause  will  demand  the  removal  or 
keeping  away  of  all  injurious  influences  which  may  possibly  increase  or  maintain 
the  process,  and  therefore  the  eyes  should  he  carefully  protected.  Besides,  where 
one  eye  is  affected,  the  transference  of  the  secretion  to  the  healthy  one  should 
he  prevented  where  it  is  possible.  For  this  purpose  it  is  necessary,  so  long  as  the 
process  remains  acute  and  runs  its  course  with  the  secretion  of  muco-purulent  ma¬ 
terial,  to  protect  the  eye  with  a  hermetical,  or  at  least  a  protective,  bandage. 
But  if  the  trachoma  has  already  become  chronic,  it  need  not  be  worn,  in  considera¬ 
tion  of  the  slight  contagious  property  of  the  secretion,  and  the  annoyance  of  a 
bandage.  We* may  then  avoid  contagion  by  the  greatest  Q*fce  in  washing  the  face, 
use  of  the  hands,  &c.  Careful  patients  may  very  often  prevent  the  affection  of  the 
other  eye. 

B.  The  direct  treatment  of  trachoma  variesvkxceedingly,  according  to  the 

manner  in  which  the  disease  is  developed,  acce&Jmg  to  the  intensity  of  the  tissue 
proliferation  process,  the  form  and  extenlfTftStJie  trachomatous  neoplastic  forma¬ 
tions.  &c.  C 

1.  If  the  trachoma  appears  with  tb^ymptoms  of  a  blennorrhoea,  attention  is  to 
be  directed  to  it  rather  in  a  prognostic  tKan  therapeutical  way.  Trachoma  first  influ¬ 
ences  the  indications  to  any  extfmn^ when  the  dangerous  condition  of  things  has 
been  removed,  and  the  tracbjd0jaysuch,  appears  in  the  foreground. 

2.  If  the  form  of  the  chs^e  has  changed  in  this  way,  or  if  the  trachoma  lias 

been  primarily  develop^  pe  severity  of  the  inflammation  at  the  time  will  deter¬ 
mine  the  choice  of  jnetfiods  of  treatment.  Wherever  the  sthenic  character  o 
the  disease  appeaj^g^ominent,  or  a  condition  of  severe  irritation,  the  antiphlo¬ 
gistic  treatmentvififte  only  proper  method,  whether  it  be  in  the  beginning  of  the 
disease,  or  ^Mg  an  exacerbation.  Every  irritating  procedure  is  to  be  strict  y 
avoided.  means  for  this  are  strict  care  of  the  eyes,  a  general  antiphlogistic 

regimms^ie  use  of  cold  applications,  instillations  of  a  solution  of  atropine,  &c. . 

i^tne  relaxation  of  the  conjumtiva  is  already  observed,  and  there  is  a0 
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marked  injection  of  the  vessels  in  the  episcleral  tissue,  it  is  time  to  attempt  the 

removal  of  the  trachomatous  neoplastic  formations  by  direct  treatment. 

' 

We  can  not  conceal  the  fact  that  it  is  harder,  in  practice,  to  learn  this  point  of  time  than  in 
theory.  There  are  cases  in  which  all  the  above  indications  seem  to  be  fulfilled,  and  yet  direct 
treatment  of  the  trachoma  will  not  be  borne,  but  excites  exceedingly  severe  and  even  dangerous 
exacerbations  of  the  inflammatory  process,  which  make  an  immediate  return  to  an  antiphlogistic 
treatment  necessary. 

On  the  other  hand,  cases  occur  in  which  the  inflammatory  proliferation  of  tissue,  in  spite  of 
all  antiphlogistic  treatment,  continues,  with  all  the  symptoms  of  severe  nervous  irritation,  for 
weeks.  From  a  theoretic  stand-point,  every  irritative  means  of  treatment  appears  to  be  contra¬ 
indicated,  and  yet  this  is  what  it  actually  requires.  Happily,  such  cases  are  comparatively  rare, 
and  we  may  easily  protect  ourselves  from  mistakes  by  first  experimentally  employing  the  weaker 
inodes  of  direct  treatment,  if  the  condition  of  severe  irritation  be  too  protracted. 


The  scissors,  nitrate  of  silver,  and  sulphate  of  copper,  are  the  direct  means  of 
treatment  of  trachomatous  neoplastic  formations. 

^ar-of-lead  was  at  one  time  used,  and  much  was  said  of  its  efficacy.  It  was  used  both  in 
|  concentrated  solutions  and  in  the  form  of  a  powder.  {Buys,  Warlomont.)  Both  preparations 
were  placed  in  large  quantity  on  the  trachomatous  conjunctiva,  and  after  they  had  acted  for  a 
time,  the  excess  was  removed  with  lukewarm  water.  Thus  a  slough  was  formed  which  covered 
the  whole  penciled  conjunctival  surface,  and  enveloped  the  granulations.  This  slough  was  very 
adherent,  and  it  was  often  several  days  before  it  was  loosened.  In  the  mean  time  it  acted  as  a 
foreign  body,  and  as  such  was  very  troublesome.  It  even  increased  the  existing  irritation  and 
the  proliferation  of  tissue,  so  that  it  was  not  rare  to  see  the  granulations  grow  instead  of  decrease 
I  under  the  slough.  This  occurs  the  more  readily  because  the  slough  remaining  behind  prevents,  or 
I  at  least  weakens,  the  effect  of  the  lead  on  the  neoplasia.  In  a  similar  way,  tannin,  tincture  of 
I  opium,  dilute  nitric  acid,  &c.,  have  been  tried,  but  the  results  attained  are  far  inferior  to  those 
|  from  nitrate  of  silver  or  the  sulphate  of  copper  (Cyr). 

The  choice  of  the  remedy  is  generally  determined  by  the  form,  size,  and  consist¬ 
ency  of  the  trachomatous  new-formations. 

Oock’s-comb  or  cauliflower  granulations,  or  those  which  are  very  prominent  and 
I  comparatively  large  and  pedunculated,  should  be  cut  off  with  the  s$^pf^.  It  is 
I  imperatively  necessary,  in  doing  this,  to  avoid  any  injury  to  the  prop^fycbnjunctival 
b;  otherwise  cicatrices  are  formed  which  do  harm.  This  isM^reason  that,  in 
|  granulations  with  a  comparatively  broad  base  and  slight  elevatmrfp^e  scissors  are  not 
J  recommended.  Besides  the  granulations  are  not  eq^YHorought  within  the 
I  Wades  of  the  scissors,  without  at  the  same  time  getting  th/cc!yj«nctiva  between  them. 
The  patient  is  placed  on  a  chair  during  the  opeifeiotT  An  assistant,  standing 
Jhind  him,  supports  the  head  and  the  everted  lid(gj)w  bile  another  restrains  the 
smorrhage.  The  granulations  are  cut  off  wit]0|cissors  curved  on  the  flat.  One 
I  granulation  should  be  cut  off  after  the  other,  cld^to  the  base.  The  operation  there¬ 
in  demands  much  time  and  patience,  painful,  provided  the  scissors  do 

I not  cut  Aw  conjunctiva.  It  should  be  j^nwked,  that  it  would  cause  great  trouble  to 
■attempt  to  cut  down  the  granulatiomysi^oothly  to  the  conjunctiva.  We  should  be 
I  contented  with  cutting  off  the  moTe^grominent  granulations  down  to  a  slight  residuum. 
I  anterizations  with  nitrate  of  sitro^should  do  the  rest.  Yet  these  should  not  be 
I  ertaken  before  one  or  two" days  after.  Cold  applications  are  to  he  made  imme- 

|  laeiy  after  the  operatdls^vh  order  to  restrain  the  hemorrhage  and  limit  the 
tion. 

-  ^arge,  very  <m*Minent,  but  diffuse  granulations,  with  broad  bases,  are  best 
1 11  nod  by  the  ugp  orthe  mitigated  nitrate  of  silver. 
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c.  In  severe  mixed  trachoma,  as  well  as  in  the  diffuse  form,  where  the  granula- 
tions  were  either  slightly  developed  in  the  beginning,  or  cut  off  by  the  scissors 
or  the  mitigated  stick,  so  that  their  breadth  was  greater  than  hight,  pencilingsof  the 
roughened  conjunctival  portion  with  strong  solutions  of  nitrate  of  silver,  fifteen  to 
thirty  grains  to  the  ounce  of  distilled  water,  are  to  be  particularly  recommended. 

d.  In  such  cases,  if  the  smoothing  out  of  the  granulations  is  already  far  advanced, 
or  if  we  are  dealing  with  a  low  form  of  mixed  trachoma,  a  pure  papillary  or  granular 
trachoma,  pencilings  with  a  weaker  solution,  five  to  ten  grains  to  the  ounce  of  water, 
are  to  be  advised.  Then  we  wish  the  formation  of  very  thin  sloughs,  because  t 
deeper  action  of  stronger  caustics  may  easily  endanger  the  proliferating  conjunctiva 
itself,  and  cause  the  formation  of  cicatrices.  The  choice  of  the  strength  of  1 
solution  depends  upon  the  desired  effect.  The  caustic  will  be  the  weaker,  the 
smaller  are  the  neoplastic  formations. 

e.  It  not  ui) frequently  occurs,  that  in  some  parts  of  the  conjunctiva,  especially  in 
the  vicinity  of  the  convex  tarsal  border,  permanent  granulations  of  considerable 
6ize  remain,  while  in  other  places  the  trachomatous  roughness  rapidly  yields  to  the j 
means  in  question.  In  such  cases  the  prominent  excrescences  should  be  removed 
with  the  mitigated  nitrate  of  silver  (nitrate  of  silver  and  nitrate  of  potash),  but  the 
other  parts  of  the  conjunctiva  penciled  with  the  proper  solution. 

/.  If,  after  the  smoothing-off  of  the  trachom'a,  the  conjunctiva  remains  very  much  I 
relaxed,  if  the  catarrhal  secretion  appears  quite  abundant,  and  we  therefore  require 
rather  a  strong  astringent  effect  than  a  powerful  cauterization,  the  best  means  is  the 
use  of  a  crystal  of  sulphate  of  copper,  or  an  ointment  of  five  grains  sulphate  copper  | 
to  two  drams  of  simple  cerate. 

g.  In  secondary  gelatinous  trachoma,  also,  the  sulphate  of  copper  is  to  be  recoin- 1 
mended,  so  long  as  papillary  or  diffuse  granulations  of  large  caliber  do  not  demand  | 
a  strong  caustic  action. 

The  broad  surface  of  the  crystal  has  the  advantage,  that  the  greatest  chemical  action  affects  the  I 
most  prominent  points,  and  in  this  way  remains  of  g ran u  1  ali ay  be  cauterized,  while  the  | 
portions  of  conjunctiva  lying  between  experience  the  astEH&%ht  action.  Sulphate  of  copper,  f 
with  vigorous  use,  is  indeed  a  caustic,  and  was  for  a  lon^Awfie  almost  exclusively  used  in  the  j 
treatment  of  trachoma.  It  is  only  recently  that  it  was  di^maced  as  a  peculiar  caustic  by  soluti 
of  nitrate  of  silver,  and  properly  so,  since  these  act  much  more  powerfully  and  morel 

certainly.  Ol  * 

The  sulphate  of  copper  ointment  furnishes  a  ^ry  advantageous  substitute  for  the  ci 
especially  when  the  patient  can  not  visit  tlfe  shvgeon  every  day.  The  patient  may  easily  intro- 1 
duce  the  ointment  into  the  conjunctival  saeOy  means  of  a  camefs-hair  brush,  or  allow  it  to  be  | 
done  by  others. 

We  may  also  use  the  sulphate  o£p<2f>er  in  solution,  3  j  ad  3j  aq.  destillat.,  penciling  it  on  the  I 
conjunctiva  in  the  same  way  as  tWstXnger  solutions  of  nitrate  of  silver.  Still,  it  is  much  inferior  | 
to  the  latter  where  we  desire^jjjjw4r!ul  effect. 

The  object  of  tl^c^terization  is  to  bring  the  conjunctiva  back  to  a  normal  I 
condition.  Kemewsbering  this,  we  can  not  be  sufficiently  warned  of  the  danger  of  I 
deep  cauterizaUfosf  especially  with  nitrate  of  silver  in  substance,  for  this  always  ■ 
leads  to  tji^rf^nnation  of  extensive  cicatrices.  It  may  be  considered  as  a  rule,  I 
without^^^^tion,  that  at  each  cauterization,  even  in  cases  of  very  severe  trachoma, | 
we  shouM^confine  ourselves  to  the  production  of  a  very  superficial  slough.  I 
se^onfrVule  requires  that  the  caustic  should  not  touch  parts  where  there  are n0 J 
teaclfeomatous  formations. 
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Instillations  are,  therefore,  to  be  utterly  abandoned.  Weak  collyria  do  no  good  in  a  trachoma, 
and  stronger  ones  act  upon  the  ocular  conjunctiva  and  the  cornea,  as  well  as  on  the  trachoma¬ 
tous  granulations.  They  are,  therefore,  dangerous  in  proportion  to  their  curative  action  on 
trachoma. 

Generally,  we  should  use  the  caustic  once  a  day.  A  more  frequent  repetition  is 
not  advisable.  The  best  time  for  the  application  is  the  morning,  two  or  three  hours 
after  awaking  from  sleep.  Immediately  after  sleep,  the  conjunctiva  appears  hyper- 
sernic,  and  the  caustic  irritates  much  more.  For  the  same  reason,  cauterization 
immediately  after  a  meal  should  he  avoided.  Just  before  a  meal  is  also  not  a 
proper  time,  since  the  irritation  caused  may  he  easily  increased  by  mastication,  and 
by  a  full  stomach. 

We  should  not  think,  however,  that  the  cauterization  is  to  be  carried  on  every 
day  until  the  trachoma  has  disappeared.  We  should  never  neglect  the  exact  exam¬ 
ination  of  the  conjunctiva  and  the  neighboring  parts,  before  we  proceed  to  the 
application  of  the  caustic.  It  very  often  occurs,  that  some  injurious  influence  has 
temporarily  increased  the  irritation  of  the  eyes.  Thi3  may  be  recognized  more 
especially  by  a  greater  injection  of  the  fine  episcleral  vessels,  by  sensitiveness,  pro¬ 
fuse  lachrymation,  and  a  lighter  shade  of  the  redness.  If  this  be  the  case,  the  cauter¬ 
ization  should  be  omitted,  and  a  pure  antiphlogistic  treatment  substituted,  until 
these  symptoms  of  irritation  have  again  disappeared.  If  this  precaution  be  neglected, 
and  the  cauterization  continued  in  spite  of  the  warning  indications,  the  result  is  gen¬ 
erally  a  considerable  increase  of  the  inflammation.  Herpetic  efflorescences  then  very 
often  shoot  up  on  the  conjunctiva  or  cornea,  which  not  unfrequently  endanger  the  eye. 
At  any  rate,  the  patient  will  not  tolerate  the  continuation  of  the  caustic,  and  we  are 
finally  compelled  to  give  up  its  use  for  weeks  at  a  time.  Then  the  conjunctiva 
has  an  opportunity  to  allow  the  formation  of  the  trachomatous  growths  to  reach  the 
former  or  a  greater  size. 

If  trachoma  has  once  become  chronic,  and  if  the  irritation  which  is  apt  to  accom¬ 
pany  the  first  stages  has  yielded,  we  should  have  no  object  in  confining  the  patient 
to  his  room  any  longer.  The  enjoyment  of  the  fresh  air  is  necessary  updVr  such  cir¬ 
cumstances.  Still,  the  patient  should  he  warned  as  to  any  excesses,  tj^snould  take 
proper  care  of  the  eyes,  and  avoid  all  causes  that  may  produce/s&Bgestions  of  the 
upper  half  of  the  body. 

4.  Cases  exceptionally  occur,  particularly  of  ancient  ftworaa,  which  offer  a 
remarkable  resistance  to  the  means  of  treatment  whieh^hjve  been  named,  and  in 
which,  after  energetic  cauterization  for  weeks,  no  chaiag#  in  the  condition  is  to  be 
observed.  A  marked  advance  in  the  degeneratio^Sgf  the  conjunctival  tissue  has 
then  occurred.  We  also  here  and  there  meet  wfflneftses  of  chronic  and  even  invet- 
erate  trachoma,  in  which  cauterizations  are  JiAuborne  at  all.  They  react  on  every 
aPplication  with  very  severe  and  permane^StjHtation,  if  not  by  herpetic  affections 
or  other  forms  of  keratitis.  In  such  whether  with  or  without  paunus,  we 

aay  use  lukewarm  compresses  or/^amplasms.  ( Graefe .)  Occasionally  these  are 
useful  in  relaxing  the  tissue,  andVtirereby  favoring  resolution,  besides  markedly 
finishing  the  sensitiveness.  *^JJs°me  cases,  even  a  spontaneous  recession  of  the 
^uulations  has  been  seen^Qji  other  cases,  cauterizations  begun  with  care,  and 
^creased,  are  again  bqjnv^md  become  useful.  Aqua  chlori  is  also  highly  spoken 
under  such  circums&^$3.  {Graefe.)  In  particularly  old  and  obstinate  affections 
1]s  kind,  if  accompanied  by  pannus,  we  may  try  the  inoculation  of  blennorrhceal 
secretion,  and  weSn!^y\>erhaps  attain  good  results  with  it.  ( Biringer ,  Bader.) 
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5.  It  is  time  to  stop  the  cauterizations,  when  the  trachoma  has  been  so  far  sub 
dued  that  it  requires  oblique  illumination  from  a  lamp  to  show  any  irregularities  in 
the  conjunctiva,  and  if  the  redness  remaining  has  a  tint  of  yellow  in  it,  and  the 
swelling  has  lessened. 

It  will  be  best,  perhaps,  to  gradually  increase  the  intervals  between  the  cauteri¬ 
zations,  cauterizing  every  two  days  at  first,  and  then  every  three  or  four  days. 

The  object  of  these  experimental  cessations  of  cauterizations  is  to  ascertain  if 
the  proliferation  of  tissue  in  the  conjunctiva  still  continues,  and  if  the  slight  remain¬ 
ing  unevenness  of  the  conjunctival  surface  be  not  merely  a  symptom  of  a  hyperaemic 
swelling  of  the  papillary  bodies,  kept  up  by  the  cauterization  itself,  and  which  im¬ 
mediately  disappears  when  this  influence  ceases  to  act.  It  not  unfrequently  occurs, 
that  inexperienced  practitioners  protract  such  slight  hypersemic  swellings  excessively 
by  continuous  cauterization.  But,  even  after  complete  disappearance  of  the  rough¬ 
ness  of  the  conjunctiva,  the  patient  is  not  to  be  considered  as  safe.  In  order  to 
prevent  a  return  of  the  affection,  the  eyes  should  be  carefully  used  for  a  long  time. 


6.  If,  in  ancient  trachoma,  hypertrophied  conjunctival  folds  of  some  breadth  are  found  in  the 
palpebral  fold,  these  should  be  cut  off  with  the  scissors  close  to  their  base,  since  they  do  not 
readily  yield  to  cauterization,  as  experience  teaches  us,  and  they  may  with  good  reason  be 
esteemed  the  cause  of  the  persistence  of  a  great  irritation.  In  the  early  stages  of  trachoma,  such 
large  folds  do  not  easily  occur,  and  they  are  of  less  significance,  because  they  are  apt  to  disappear 
with  the  recession  of  the  trachoma,  as  we  may  see  in  the  semilunar  fold.  Under  such  circum¬ 
stances,  their  removal  by  the  scissors  would  not  be  justified. 


7.  If  corneal  pannus  is  combined  with  conjunctival  trachoma,  the  method  of  treat¬ 

ment  is  to  be  the  same  as  if  there  were  no  pannus.  This  generally  disappears  under 
treatment,  or  becomes  a  permanent  corneal  opacity,  before  the  roughness  of  the  con¬ 
junctiva  is  subdued.  But  if  the  trachoma  is  united  with  a  pannous  keratitis,  or  herpetic 
keratitis,  it  is  generally  advisable  to  limit  ourselves  to  antiphlogistic  treatments  as  long  i 
as  the  inflammatory  symptoms,  and  especially  the  nervous  symptoms,  predominate 
to  any  great  degree.  It  is  only  when  this  method  of  treatment  remains  without  re¬ 
sult,  in  spite  of  a  very  good  condition  of  the  patient,  tl|dCw£  may  undertake  experi¬ 
mental  cauterizations  of  the  conjunctiva  with  weak  potions.  Occasionally  under  | 
their  use  the  inflammation  recedes  very  quickly.  unfrequently,  however,  it  in¬ 

creases  very  markedly,  and  may  even  put  the  c$ein  great  danger.  Occasionally  the  j 
ointment  of  the  yellow  oxide  of  mercury  doqffgbod  service  under  such  circumstances, 
especially  when  the  herpetic  character  is  a  little  more  prominent  and  the  seve 
symptoms  of  irritation  have  yielded,  t 

In  doubtful  cases  of  this  kind  an  elliniic^^nece  has  been  cut  out  from  the  lid,  and  it  is  claimed  , 
that  good  results  have  been  attained  by^is  treatment.  It  is  believed  that  the  pressure  of  the 
lid  is  thus  diminished,  and  the  of  the  conjunctiva  and  cornea  favorably  acted  upon. 

( Graefe .) 

8.  If  either  lid  be  inerted,  its  replacement  should  be  immediately  attempted.  |D 
the  first  stages  of  acura-frachoma  this  will  often  be  sufficient.  But  if  the  lid  again 
becomes  everted^^^bnsequence  of  the  distention  of  the  cartilage,  so  long  as  th0 1 
inflammatory  sy&mg  is  very  great,  it  is  better,  when  rigid  antiphlogistic  treatro* 
is  necessanq^haeave  It  for  the  time  in  its  abnormal  position.  If  then  the  swelling 
gradually  <^f’eases,  and  relaxation  takes  place,  the  ectropion  may  be  readily  ae p 
upon,  the  eversion  be  only  partial,  the  cauterization  of  the  conjunctiva  is  ge1 
aflyXijBcTent,  together  with  the  contraction  thus  caused,  to  relieve  the  trouble,  hi  | 
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if  the  eversion  be  complete,  the  lids  should  be  replaced  and  kept  in  tlieir  proper 
position  by  an  appropriate  bandage.  As  long  as  the  bandage  is  used,  cauterizations 
with  nitrate  of  silver  are  not  to  be  recommended,  because  the  throwing  off  of  the 
thick  eschar  is  rendered  very  difficult,  and  irritation  favored.  Sulphate  of  copper 
is  to  be  preferred  until  the  lids  will  remain  in  their  normal  position  without  a  band¬ 
age,  when  cauterizations  with  nitrate  of  silver  may  be  undertaken.  It  is  less  useful 
to  use  the  nitrate  of  silver  from  the  beginning,  and  then  to  apply  the  bandage  after 
each  throwing  off  of  the  eschar. 

Slitting  up  the  lower  canaliculus  is  superfluous,  under  such  circumstances,  since 
the  ectropion  may  be  almost  always  perfectly  overcome. 

Authorities—  JEble,  Ueber  den  Bau  und  die  Krankheiten  der  Bindehaut.  Wien.  1828.  S.  97, 
147,  et  seq — Die  sog.  contag.  oder  egypt.  Augenentzundung.  Stuttgart.  1839.  S.  1,  80,  et  seq. 
Piringer ,  Die  Blennorrhoe  am  Menschenauge.  Graz.  1841.  S.  35, 46,  et  seq. — Ammon,  Zeitschrift 
A.  f.  0.  III.  S.  235. — Qunier ,  Ann.  d’oc.  XX.  S.  152. — Gulz ,  Die  so g.  egypt.  Augenentzundung. 
Wien.  1850.  S.  18,  41,  et  seq. — Arlt,  Die  Krankheiten  des  Auges.  I.  Prag.  1851.  S.  18,  23,  39,  et 
seq.— Stellwag,  Zeitschrift  der  Wiener  Aerzte.  1851.  II.  S.  903,  et  seq.  Ophth.  II.  S.  801-846. — 
- Mackenzie ,  Trait4  prat.  d.  mal.  d.  yeux.  traduit  p.  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  664, 
et  seq. — Buys  und  Warlomont ,  ibid.  S.  748. —  Warlomont,  kl.  Monatbl.  1863.  S.  491.— Seitz,  Hand- 
buch  der  ges.  Augenheilkunde.  I.  Erlangen.  1855.  S.  43,  46,  et  seq. — Congress  d'ophth.  de  Bru¬ 
xelles.  Compte  rendu.  Paris.  1858.  S.  198-354.— Congress  intern,  d’ophth.  de  Paris.  Compte 
rendu.  Paris.  1863.  S.  48,  81,  115,  et  seq. — Quadri,  De  la  granulation  palp.  Naples.  1863.  S.  12,  16. 
22,  26.— Graefe,  A.  f.  O.  YI.  S.  123,  et  seq.  X.  2.  S.  191  et  seq. — Secondi,  Clinica  di  Genova, 
Riassunto.  Torino.  1865.  S.  5. — Bader,  Ophth.  hosp.  Rep.  IY.  1. — Snellen ,  kl.  Monatbl.  1866.  S. 
m-Schwalbe,  ibid.  S.  276. — Blumberg.  A.  f.  O.  XY.  1.  S.  156, 158. — Mannhardt,  ibid.  XIV. 
3.  S.  31,  34. — Stavenhagen ,  kl.  Beob.  S.  45,  48. — Arcoleo,  Conferenze  clin.  S.  5. — Cyr,  Cen¬ 
tral  1866.  S.  542. 


t.  Herpes  of  the  Conjunctiva  —  Phlycten* 
ular  Conjunctivitis. 


Symptoms. — This  disease  is  characterized  by  circumscribed  and  roundish  inflam¬ 
matory  points ,  ranging  in  size  between  a  poppy  and  hemp  seed ,  which  are  developed  in 
the  conjunctiva ,  with  evidences  of  greater  or  less  ciliary  irritation  and  conjunctival 
hyper  cemia. 


The  original  form  of  these  inflammatory  points  is  a  roundish  exudation  nodule. 
At  the  summit  of  the  nodule,  as  a  rule,  exudation  of  a  serous  fluid  very  soon  occurs. 
This  lifts  up  the  epithelium,  and  thus  causes  a  pellucid  vesicle,  which  again  changes 
to  a  so-called  lymph  or  pus  vesicle,  by  alterations  in  its  contents.  It  generally 
ruptures  very  soon,  and  then  it  is  seen  as  a  roundish,  sharply- defined  excoriation, 
surrounded  by  shreds  of  epithelium.  It  is  soon  covered  by  an  opaque,  grayish,  or 
fatty-looking  coating,  and  heals  over,  or  it  is  changed  to  a  superficial,  roundish, 
sharply-defined  little  ulcer,  which  either  heals  up  or  becomes  a  penetrating  ulcer, 
by  a  gradual  deliquescence  of  the  original  substance  forming  the  nodule. 

These  efflorescences  are  most  frequently  seen  on  the  limbus  conjunctivalis. 
They  are  there  found  singly,  or  scattered  in  greater  number,  or  thickly  collected 
together  in  portions  of  the  corneal  periphery,  or  even  on  the  entire  edge  of  the  cor¬ 
nea,  surrounding  it  like  a  border.  They  also  occur  frequently  in  the  anterior  zone 
of  the  ocular  conjunctiva,  especially  on  the  portion  in  the  palpebral  fissure,  where 
they  are  also  sometimes  found  singly,  and  again  in  irregular  groups.  It  is  only 
exceptionally  that  they  occur  in  the  palpebral  fold,  qn^thfc  tarsal  conjunctiva, 
on  the  surface  of  the  edge  of  the  lid. 

But  it  is  quite  common  to  find  such  efflorescenc^vn  the  cornea  and  the  conjunc¬ 
tiva  at  the  same  time.  Generally  they  appear  iiyw©  different  stages  of  development, 
because  they  are  of  different  age.  Efflores^uTces  which  have  healed,  and  those 


which  are  recent,  nodules,  vesicles,  and  i 


'often  stand  near  each  other. 


Herpes  of  the  conjunctiva  is  alway^devffloped  where  hypersemia  has 


existed.  Where  the  process  is  lim^t^h  to  the  development  of  a  single  group  of 
efflorescences  or  vesicles,  the  broerEemia  very  often  appears  sharply  boun  e  . 
The  efflorescences  are,  at  the  of  fan-like  arrangement  of  injected  conjunc¬ 

tival  and  corneal  vessels.^ffi^  long  axis  of  this  is  always  in  a  meridional  diiec 
tion,  and  its  broad  end  is^Vlrected  toward  the  palpebral  fold.  More  frequently, 
however,  and  in  the^xi&ence  of  a  number  of  efflorescences  scattered  or  groupe 
together,  the  conjimcnv'a  and  episcleral  tissue  are  densely  injected  throughout  their 
entire  extent,  th^^mer  being  even  completely  and  evenly  reddened.  A  serous 
infiltration  js^^eraHy  recognized  in  the  hypereemic  portions  of  the  conjunctiva. 
Occasioi^aftrohey  also  appear  markedly  swelled.  The  secretion  is  watery,  as  oDg 
as  the  imvbus  irritation  is  more  prominent ;  subsequently,  catarrhal  products  are 
mingte&with  the  increased  lachrymal  secretion.  * 

The  Durning  or  stinging  pain  is  particularly  to  be  mentioned  among  the  su  Je  * 
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ive  symptoms.  It  precedes  the  hyperaemia  and  the  efflorescence,  and  forms  in 
general  the  first  striking  symptom  of  the  process.  After  the  outbreak  of  the  char¬ 
acteristic  inflammatory  points,  it  disappears  to  a  great  extent,  or  passes  into  the 
sensations  peculiar  to  catarrhal  conjunctivitis,  i.  e.  sensations  of  pressure,  itching, 
biting,  and  the  like.  If  it  continues,  it  is  because  still  further  efflorescences  arise. 
It  is  only  rarely  that  the  pain  is  severe ;  where  there  is  severe  pain,  especially  in 
combination  with  severe  photophobia,  we  have  good  reason  to  believe  that  we  are 
dealing  with  a  corneal  herpes. 

The  Causes  are  the  same  as  those  which  may  produce  herpes  of  the  cornea. 
Like  this,  conjunctival  herpes  is  sometimes  primarily  developed,  sometimes  it  appears 
in  the  form  of  a  catarrhal  inflammation,  blennorrhoea,  trachoma,  &c.,  especially 
when  it  is  treated  in  a  too  irritating  manner,  or  when  the  eye  is  exposed  to  the 
action  of  other  sources  of  irritation. 

It  should  be  particularly  noted  that,  on  the  development  of  an  herpes  zoster  in 
the  region  of  the  frontal  or  the  infraorbital  nerve,  single  vesicles  or  groups  of  efflo¬ 
rescences  shoot  up  on  the  conjunctiva  and  cornea. 


Course  and  Results.— The  herpetic  disease  generally  has  a  typical  course, 
and  usually  passes  through  its  cycle  within  eight  days.  Such  a  course  is  taken 
as  a  rule,  particularly  in  cases  in  which,  in  the  absence  of  a  very  decided  predisposi- 
ti(U  to  the  affection,  an  accidental  and  temporary  injurious  influence  has  been  the 
cause.  A  burning  or  stinging  pain  opens  the  scene.  The  characteristic  vascular 
injection  occurs  within  a  few  hours,  and,  on  the  second  or  third  day,  we  may  dis¬ 
tinguish  the  peculiar  efflorescences,  which  rapidly  pass  through  the  above- de  cribed 
metamorphosis,  and  are  generally  well,  in  the  time  indicated.  In  the  mean  time  the 
swelling,  and  also  the  hypersemia,  recede  somewhat,  but  then  the  symptoms  of 
relaxation  become  evident,  and  very  frequently  a  greater  amount  of  catarrhal  secre¬ 
tion  occurs.  The  disease  advances,  as  it  were,  to  recovery  through  $  catarrhal 
inflammation. 

The  typical  aspect  of  the  course  is  sometimes  obliterated  by  the^fc^t  that  fresh 
outbreaks  occur  from  time  to  time.  It  also  not  unfrequently  o^tfNPxhat  the  exco- 
rmted  base  of  a  former  vesicle  becomes  afterward  infiltrated  tarJNgreater  extent,  and 
becomes  a  superficial  or  even  penetrating  ulcer,  by  deliqu^&ice  of  the  inflamma¬ 
tory  product.  This  extends  further  and  further,  and/rom^  it  is  situated  on  the 
limbus  conjunctivalis,  is  continued  upon  the  corn£au*ffnd  may  here  cause  very 
^pleasant  results.  • 

Pannus  herpeticus  is  a  very  peculiar  result, 
ophthalmia  varicosa,  tuberculosis  conjunctiv 
option  of  herpetic  efflorescences,  exisriq|0foi 

Ocolar  conjunctiva.  It  therefore  almo^ro&lusively  occurs  in  persons  who  are  very 
Particularly  inclined  to  herpetic  effl^repences,  or  who  can  not  be  withdrawn  from 
i  ai’mful  influences  which  continuallyact  upon  the  eyes. 

The  nature  of  pannus  he^Mrcus  is  a  collection  of  thickly-arranged  herpetic 
orescences  of  varying  4age^which  lie  in  a  hypertrophied  and  vascular  tissue, 

|  esac%  as  seed  or  fruit  j^S&^overing  (the  pericarpium). 

The  affected  portiouS^  the  conjunctiva,  in  consequence  of  the  proliferation  of 
* an<^  of  the^gjfesfc  hyperaemia,  appears  greatly  swelled,  often  elevated  a  line 
f  tfferother  conjunctiva,  and  forms  a  large  and  generally  evenly-red, 

27 


iich  is 


ich  is  also  described  by  the  names 
'erotitis,  &c.  It  is  preceded  by  an 
'a  long  time  on  some  portion  of  the 
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kidney-shaped  swelling,  the  hilus  of  which  surrounds  the  cornea  in  a  large  oi 
smaller  arc,  while  its  convex,  irregular,  serrated  border  is  drawn  out  posteriorly,  and 
is  lost  in  several  bundles  of  thick,  greatly-distended  v#ssels,  which  pass  on  in  a  merid¬ 
ional  direction  to  the  palpebral  fold,  where  they  extend  into  the  depth  of  the  orbit.  Jn 
this  swelling  are  found  a  great  number  of  herpetic  efflorescences,  close  together, 
and  mingled  with  secondary  ulcers,  as  well  as  with  cicatritial  elements.  Some  of 
these  are  recent,  some  are  advanced  in  suppuration,  partially  calcified,  or  degenerated 
to  tendinous  tissue,  and  lying  in  the  true  conjunctiva,  the  episcleral  tissue,  and  also 
in  the  superficial  layers  of  the  sclerotica. 

Similar  nodules  exist  upon  and  in  the  neighboring  portions  of  the  cornea,  united 
to  each  other  by  a  pannous  or  cicatrital  opacity,  which,  at  the  corneal  border,  pass 
over  into  the  hilus  of  the  conjunctival,  swelling  with  no  marked  boundary. 

Herpetic  pannus  often  remains  in  this  form  for  years.  The  nodules  generally 
degenerate,  as  well  as  the  proliferating  conjunctiva  and  corneal  tissue.  The  former 
appears  pale,  dense,  and  dry  on  the  affected  portion,  and  on  every  motion  of  the 
globe  is  thrown  into  delicate  folds,  which  are  tendinously  opaque.  The  nodules 
appear  as  small  gravelly  or  cicatritial  deposits. 


Treatment. — This  has  the  same  objects  to  accomplish  as  in  corneal  herpes. 
Wherever  that  disease  appears  in  combination  with  the  conjunctival  herpes,  the 
treatment  is  the  same.  If  the  conjunctiva  is  alone  the  seat  of  the  efflorescence,  in 
mild  cases  a  proper  care  of  the  eyes  is  sufficient  to  bring  the  process  quickly  to  a 
conclusion.  But  if  the  symptoms  of  irritation  are  more  prominent,  the  use  of  atro¬ 
pine  instillations  is  also  to  be  advised,  and  subsequently,  especially  in  repeated 
relapses,  dusting-in  of  calomel,  or  the  use  of  the  ointment  of  the  yellow  oxide  of 
mercury.  In  a  recently  catarrhal  relaxation  of  the  conjunctival  tissue  and  an 
abundant  muco-purnlent  secretion,  it  is  well  to  pencil  the  conjunctiva  a  few  times 
with  a  weak  solution  of  nitrate  of  silver,  as  is  done  in  catarrhal  conjunctivitis.  In 
herpetic  pannus  the  use  of  the  yellow  oxide  of  mercury  ointment  in  the  conjunctival 
sac,  or  penciling  the  swollen  conjunctival  portion  with^the  tincture  of  opium, 
together  with  great  care  of  the  eyes,  has  generally  a  gpra£efrect. 

In  pure  herpetic  pannus,  wearing  a  protective  baaAage  is  also  to  be  recommended, 
If  the  pannus  be  united  with  conjunctival  trachtfCuK,  which  is  frequently  the  case, 
we  should  do  best  to  limit  ourselves  at  first  cauterization  of  the  conjunctiva 

with  solutions  of  nitrate  of  silver,  the  paj«rt©bften  yielding  under  their  use. 

[We  need  to  pay  particular  attention  Iq^iegeneral  condition,  the  diet,  and  mode 
of  life,  in  patients  affected  with  this  x&^ase.  We  should  see  that  they  get  plenty 
of  fresh  air,  and  that  they  are  under  hygienic  influences  in  general.] 
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Consequences  of  Conjunctivitis. 

1.  Pterygium. 


Pathology  and  Symptoms.— We  distinguish  between  true  and  false  pterygium. 
Both  of  these  forms  are  composed  of  a  corneal  and  conjunctival  portion,  whose  long 
axis  is  always  meridional.  The  corneal  portion  is  generally  a  thick,  rigid,  tendinous, 
more  rarely  a  loosely-woven,  vascular  connective-tissue  neoplastic  formation.  This, 
at  times,  is  entirely  superficial,  and  lies  upon  the  outermost  layer  of  the  corneal 
substance,  but  as  a  rule  has  a  deeper  hold  in  the  cornea,  and  fills  up  a  loss  of  sub¬ 
stance  which  has  an  uneven  base.  This  neoplasia  often  includes  single  fibrous  or 
calcareous  herpetic  nodules.  Its  borders  are  frequently  indistinct  from  epithelial 
opacity  of  the  surrounding  cornea. 

The  conjunctival  portion  of  the  pterygium  is  really  a  hypertrophied  portion  of 
the  ocular  conjunctiva  and  the  submucous  tissue  belonging  to  it.  It  consists  mostly 
or  exclusively  of  bundles  of  tortuous  connective-tissue  fibers,  having  chiefly  a  merid¬ 
ional  direction,  and  is  traversed  by  a  varying  number  of  vessels,  which  are  in  part 
newly  formed.  Woven  into  the  loose  tissue  of  the  pterygium,  isolated  cords  or 
ligamental  ribbon-like  striae  of  rigid  tendinous  tissue  are  not  unfrequently  formed, 
which  generally  proceed  from  the  thicker  corneal  portion,  and  traverse,  the 
conjunctiva  in  a  direction  nearly  parallel  to  its  axis,  these  again  disappearing  without 
a  trace  of  their  existence,  or  forming  a  union  with  the  sclera,  the  semilunar  fold,  &c. 

The  pterygium  is  generally  very  loosely  attached  to  the  portion  of  sclera  lying 
beneath,  and  may  be  often  raised  up  with  forceps  from  the  apex  to  base  like  a 
fold.  Still,  a  certain  tension  may  always  be  recognized  in  the  dir^Sjprt  of  its  axis. 
When  the  deposition  of  new  or  tendinous  formations  is  large,  tj^^may  impair  the 
mobility  of  the  eye,  and,  on  lateral  movements,  lead  to  doubl^\sion.  (Hamer.) 

Pterygium  is  described  as  pterygium  tenue  or  cr«5S7/m,^Qming  to  the  greater  or 
less  quantity  of  neoplastic  elements.  Slighter  am oun^o^rairckening,  with  a  scantier 
vascular  development,  which  do  not  impair  the  transparency  of  the  affected  conjunc¬ 
tival  portions,  we  call  pterygium  tenue  or  membrahaceum.  In  pterygium  crassum, 
in  which  we  still  distinguish  two  degrees,  pterygjflim  vasculosum  and  carnosum,  or 
sarcoma! osum,  the  increase  in  thickness  of  itf^hypertrophied  conjunctival  portion 
and  of  the  episcleral  tissue  lying  bene£$k\ii)so  great  that  it  is  decidedly  raised 
above  the  level  of  the  adjacent  healW^Hyconjunctiva,  and  gives  to  the  finger  the 
sensation  of  a  muscle  slightly  on  theQretch.  Moreover,  the  vascular  development 
ls  so  great  that  the  pterygium  oftsiaJrppears  of  an  even  red  color. 

ihe  shape  of  a  pterygium.  general  that  of  an  isosceles  triangle.  Its  base  is 
always  directed  toward  thefmtpebral  fold,  and  is  lost  either  in  the  ocular  conjunc- 
ction.  The  apex  of  the  pterygium  generally  rests  on 


le  pterygium  (Fig.  56)  and  in  the  various  transition-forms,  the 


often  going  on  toward  the  center,  but  rarely  passing 
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triangular  form  is  very  decided,  its  corneal  portion  running  to  a  point,  which  may, 
however,  be  rounded  off,  toward  which  the  sides  of  the  neoplasia  converge  in  their 
entire  length. 

In  false  pterygium  (Fig.  55)  and  in  the  various  intermediate  forms,  the  triangle 
is  somewhat  irregular,  occasionally  quite  indistinct,  and  only  marked  in  the  conjunc- 
tiral  portion.  Its  corneal  portion  is  generally  formed  of  a  roundish  or  irregular  ten¬ 
dinous  spot,  whose  sides  are  merged  in  those  of  the  conjunctival  part.  Occasionally 
it  seems  as  if  the  conjunctival  portion  had  sprung  from  the  middle  of  such  a  tendinous 
corneal  spot.  Then  a  bundle  of  loose  vascular  conjunctival  tissue  appears  from  the 
center  of  a  tendinous  corneal  opacity,  surrounding  the  corneal  margin,. and  either 
unites  with  the  hypertrophied  connective  tissue  entirely,  or  in  its  middle  portion  or 
that  of  the  axis.  The  edges  roll  up,  and  thus  form  a  fold  lying  on  the  conjunctiva, 
under  which  the  probe  may  pass  to  a  greater  or  less  extent. 

In  false  pterygium  it  often  occurs  that  single  tendinous  strings  or  bundles  of 
loose  connective  tissue  are  continued  upon  the  tarsal  portion  of  the  conjunctiva,  upon 
the  semilunar  fold,  caruncle,  or  even  the  free  border  of  the  lid,  and,  on  certain  move¬ 
ments  of  the  eye-ball,  may  become  tense. 

The  most  common  position  of  a  pterygium  is  the  palpebral  portion  of  the  inner 
quadrant  of  the  ocular  conjunctiva.  It  is  only  very  exceptionally  that  we  find  two, 
three,  or  four  pterygiums  on  one  eye.  These  almost  always  are  in  the  direction 
of  the  recti  muscles.  This  seems  to  depend  on  the  origin  of  many  conjunctival 
vessels  from  muscular  branches  (. Mannhardt .) 


Causes. — True  pterygium  is  generally  the  result  of  a  fan-shaped  inflammatory 
collection  in  corneal  herpes,  which  has  become  hypertrophied  and  shrunken.  Apart 
from  direct  observations  of  the  passage  of  a  corneal  herpes  into  a  true  pterygium,  the 
anatomical  shape  of  the  latter  is  an  argument  for  this  view,  and  the  fact  that,  in  the 
greater  number  of  cases,  remains  of  the  peculiar  herpetic  efflorescences  may  be  seen 
on  the  apex  of  the  corneal  portion.  Corresponding  to  the  frequency  of  secondary 
herpetic  ulcers,  or  entire  groups  of  herpetic  efflorescences*  the  cornea,  we  often 
find  the  corneal  portion  of  a  true  pterygium  extended  tendinous  opacity,  or  is 

surrounded  by  an  epithelial  one,  which  is  intersperse^T^fidi  tendinous  and  calcareous 
nodules. 

False  pterygium,  to  which  the  last-nameff^Jmties  are,  as  it  were,  the  passage¬ 
way,  is  developed  from  peripheral  corneal  u^p^vfflich  are  grown  over  with  granula¬ 
tions  from  the  limbus  conjunctivalis,  whil^ire  adjacent  portions  of  the  conjunctiva 
also  proliferate  and  hypertrophy.  Thev^ranulations  covering  the  corneal  loss  of 
substance,  and  the  hypertrophied^onjunctival  portion,  subsequently  shrink,  the 
corresponding  portion  of  the  cjmjmctiva  is  rendered  tense  in  the  direction  of  its 
meridian,  and  is  even  raised  <m£?yH9lds  above  the  normal  level.  (. Arlt ,  Earner .)  It 
is  evident  that  herpetic  ul^$^  as  well  as  ulcers  of  any  sort,  in  case  they  are  Peri¬ 
pheral  and  permanent,  ^oareause  a  pseudo-pterygium.  We  even  see  such  pterygiums 
developing  from  chemiclsK)r  traumatic  losses  of  substance  in  the  cornea.  Thus  it  is 
that  false  pterygiujKfcccasionally  occurs  in  combination  with  symblepharon, 
assumes  forms  xod^li  make  it  difficult  to  say  whether  it  is  with  this  or  that  condi¬ 
tion  we  ha^^^deal. 

Very  r^teuy  a  great  importance  has  been  ascribed  to  the  peculiar  relaxation  o 
the  uni«A  between  the  limbus  of  the  cornea  and  the  structure  beneath.  Quite  a 
disno^$  cause  is  there  found  for  the  development  of  a  pterygium.  In  old  persons  j 
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this  condition  is  said  to  be  frequently  seen,  and  the  fact  that  pterygium  generally 
appears  in  more  advanced  life  is  said  to  be  connected  with  this.  A  simple  prolifera¬ 
tion  of  tissue  on  the  limbus  is  sufficient  to  render  possible  a  contraction  of  the 
conjunctiva  by  shrinkage.  Ulcerative  formations  are  by  no  means  as  frequent  a 
cause  of  the  formation  of  pterygium  as  was  formerly  assumed.  (. Easner .) 

From  experiments  on  animals,  the  view  has  been  also  enunciated,  with  the 
acceptation  of  a  more  immediate  connection  between  the  choroidal  and  corneal 
ve  sels,  that  pterygium,  occurring  spontaneously  in  the  human  eye,  very  probably 
depends  on  venous  thrombosis,  coagulations,  obliterations  or  narrowing  of  a  corneal 
vein,  ultimately  of  a  vena  vorticosa,  and  that  it  is  thus  developed  from  the  disturb¬ 
ances  of  circulation  in  the  corneal  portion  of  the  ciliary  arteries  penetrating  the 
recti  muscles.  (Winther.) 

In  blennorrhcea,  which  is  accompanied  by  chemosis  of  the  conjunctiva,  and 
causes  extensive  corneal  ulcers,  it  occasionally  occurs  that  the  overhanging  tumor 
of  the  conjunctiva  unites  with  the  floor  of  the  ulcer.  After  the  inflammation  las  subsid¬ 
ed,  and  the  swelling  lessened,  we  find  tendinous  bridges,  which  reach  from  the 
corneal  cicatrix  into  the  ocular  conjunctiva,  and  look  exactly  like  false  pterygia. 
Yet  we  may  pass  a  probe  under  them,  for  their  bodies  only  lie  on  the  corneal 
margin,  without  being  united  to  it. 

But  pterygium  by  no  means  comes  fully  developed  from  these  processes.  They 
form,  as  it  were,  the  foundation.  After  the  inflammation  has  run  its  course,  this  is 
mude  evident  merely  by  some  thickening  and  hypereemia  of  the  affected  portion  of 
the  conjunctiva.  Such  undeveloped  pterygia  often  recede,  or  only  a  few  very  short 
tendinous  threads  remain  behind,  which  diverge  from  the  corneal  portion  into  the 
periphery  of  the  conjunctiva.  It  is  only  exceptionally  that  the  pterygium  comes  to 
a  complete  development,  and  for  this  several  months  or  years  are  required. 

It  occurs  most  readily  in  cases  in  which  either  constantly,  or  very  frequently, 
mjurious  influences  are  acting  upon  the  eye.  Hence  we  meet  it,  in  a  markedly  large 
|  percentage  of  cases,  in  persons  who  remain  much  in  an  atmosphere  containing  dust- 
particles,  or  who  are  exposed  to  ammoniacal  or  other  acrid  vapors,  in  sfeme-cutters, 
I  Jasons,  &c.  It  is  said  to  be  more  common  in  Egypt,  India,  Mader-i^,  Spain,  and 
than  in  the  northern  parts  of  Europe. 

Results— Pterygium,  once  developed  and  formed  to  a  cert0pdegree,  is  perraa- 
|  ^t,  and  its  disappearance  is  one  of  the  greatest  rarities.  vfV’may  in  part  undergo 
fatty  degeneration.  A  transition  into  morbid  after-gr^wmSf  is  certainly  only  acci- 
^ntal,  and  is  not  founded  in  the  anatomical  nature  o$^)t§rygium. 

Treatment. — This  should  first  aim  to  prevgnQhe  development  of  pterygium. 

I  Appropriate  treatment  of  the  original  disease,  AjCS^rolife ration  of  tissue,  is  therefore 
irst  and  most  important  object  to  be  -As  long  as  the  tissue  proliferation 

Qces  with  symptoms  of  severe  irritj^mf  antiphlogistic  treatment  is  indicated. 
iequently  the  use  of  astringentjT*il<jhore  to  be  rec<  mmended.  In  the  latter 
Pi  penciling  the  parts  with  tintffewfe  of  opium  accomplishes  the  most,  especially 
Qthey  are  very  much  relatfq^JJvhen  they  are  of  a  spongy  appearance,  or  when 
fish  to  act  upon  an  ulcej  loss  of  substance  of  the  cornea  or  conjunctiva, 
H  thus  limit  the  future^tiQfc  age.  In  a  fully-formed  pterygium,  whose  tissue  has 
I . ,  Y  developed  to  peVmcfc  connective  tissue,  or  is  even  shrunken  in  part  to  rigid, 
I  cMr  tendinous  mAses,  these  means  will  have  no  more  effect,  unless  the  corneal 
jMon  be  surre?K[cJecP  by  an  epithelial  opacity,  for  this  is  markedly  cleared  up 
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^ig-57.  under  their  use,  and  at  the  same  time 

lessened  in  size,  which  is  of  great  import¬ 
ance  to  the  functions  of  the  eye. 

The  removal  of  such  pterygia  is  only  to 
he  attained  by  an  operation.  The  best 
methods  are  ligation  and  excision. 

a.  Ligation.  ( SzoicalsJci .)  For  this  pur¬ 
pose,  each  end  of  a  silk  thread  is  passed 
through  a  delicate,  curved  needle.  The  lids 
being  wide  open,  the  pterygium  is  then  sei¬ 
zed  with  the  forceps,  and  lifted  up  from  the 
sclera.  Then  one  needle  is  so  thrust  in  at 
the  base  of  the  pterygium,  the  other  at  the 
uargin  of  the  cornea,  that  they  enter  at  the 
upper  border,  hugging  the  scleral  surface, 
and  are  then  emerged  at  the  lower  border 
of  the  pterygium.  (Fig.  57.)  The  double 
thread  now  forms  a  noose  above ;  by  divid¬ 
ing  one  thread  of  this  noose  or  loop,  and 
cutting  off  the  two  needles,  the  thread  falls  into  three  parts,  an  outer,  middle,  and 
inner.  The  inner  thread  is  first  tied,  then  the  outer,  and  lastly  the  two  ends  of 
the  middle  ones.  In  four  days  the  ligated  pterygium  is  seized  by  the  forceps  and 
removed.  The  cicatrization  follows  in  a  short  time. 

b.  Excision.  (. Arlt .)  The  best  method  is  probably  the  following:  While  an 
assistant  holds  open  the  lids,  the  operator  seizes  the  pterygium  near  the  scleral 
border  with  a  pair  of  reliable  forceps,  draws  it  away  from  the  globe,  and  separates 
the  corneal  portion  from  the  apex  with  a  pair  of  scissors  curved  on  the  flat  (Fig.  58), 
or,  what  is  to  be  preferred,  enters  a  pointed  bistoury  or  cataract-knife  flat  on  the 
sclera,  between  this  and  the  neck  of  the  pterygium,  its  cutting-edge  being  directed 

life  the  corneal  portion 
isible  from  its  substratum. 
Then  the  separated  portion 
of  the  pterygium  is  drawn 
ap,  and  the  conjunctiva  dis¬ 
sected  up  with  the  scissors 
toward  the  palpebral  fold, 
one  to  two  lines  distant 
from  the  corneal  margin, 
keeping  exactly  to  the  edges 
of  the  pterygium,  and  close 
to  the  surface  of  the  sclero¬ 
tica.  The  two  angles  of 
the  wound  are  then  united 
by  two  converging  incisions, 
which  meet  in  front  of  the 
reflection,  and  thus  enu* 

cleate  the  circumscribed 
pterygium.  The  wound  is 
now  nearly  of  a  rhom* 


toward  the  cornea,  and  cuts  with  a  gentle  course  of 
extending  above  the  level  of  the  sclerotica  as  evenly  a£ 
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boidal  shape.  It  is  not  necessary,  but  rather  harmful,  to  extend  the  incision  into  the 
reflection ;  still,  we  should  as  far  as  possible  include  all  hypertrophymg  tissue.  In 
large  pterygiums,  the  wound  will  then  naturally  be  also  very  extensive,  and  it  is  in 
such  cases  necessary  to  unite  the  gaping  edges  by  some  extremely  fine  suture,  after 
having  dissected  the  affected  portion  of  the  ocular  conjunctiva  to  a  sufficient  extent 
from  its  base,  in  order  to  enable  the  edges  of  the  wound  to  be  drawn  together  without 
too  great  stretching.  Besides,  in  order  to  attain  the  desired  result,  we  do  not  need 
to  remove  completely  the  rhomboidal  portion,  or  the  entire  pterygium.  It  is  suf¬ 
ficient  to  simply  throw  back  the  new  growth  which  has  been  dissected  up,  and  then 
to  close  the  triangular  wound  by  a  suture.  The  pterygium  soon  shrinks  away,  and 
in  a  short  time  is  unnoticed.  (Pagenstecher.) 

After  the  operation,  rest  of  the  eye  is  to  be  secured  by  the  application  of  a  bi¬ 
nocular  protective  bandage,  in  order  that  union  of  the  edges  be  not  interfered  with. 
This  bandage  should  be  worn,  according  to  necessity,  from  three  to  four  days,  when 
the  sutures  are  to  be  removed.  In  the  meantime  a  proper  antiphlogistic  regimen  is 
to  be  carried  on.  If,  with  the  secretion  of  pus,  granulations  subsequently  form,  pen- 
cilings  of  the  parts  with  tincture  of  opium,  having  first  cut  off  the  prominent  fleshy 
growth,  is  the  best  treatment. 

A  perfect  cure  of  pterygium  is  by  no  means  a  frequent  occurrence.  If  the  union 
of  the  edges  of  the  wound  takes  place  by  first  intention,  the  neoplastic  material  not 
unfrequently  thickens  to  a  rigid  tendinous  string,  which  subsequently  contracts 
more  and  more.  In  other  cases  suppuration  occurs,  or  granulations  are  developed, 
which  gradually  pass  over  into  a  firm,  fibrous  cicatricial  tissue.  The  further  shrink¬ 
age  of  this  new  tissue  is  then  frequently  the  origin  of  hinderance  to  the  movements 
of  the  globe,  the  cicatrix  is  stretched  in  certain  positions  of  the  eye,  the  adjacent 
conjunctiva  is  rendered  tense,  and  thus  a  condition  of  irritation  is  maintained,  which 
leads  indirectly  either  to  hypertrophy  or  to  the  formation  of  a  new  pterygium. 
This  evil  condition  of  things  can  perhaps  be  lessened  to  a  certain  extent  by  the 
c.  ( Transplantation  of  the  'pterygium.')  To  this  end  the  pterygium  is  caught  with 
a  wide-hooked  forceps  at  the  edge  of  the  cornea,  lifted  up  as  much  a§V>ossible,  and 
with  a  cataract  knife  separated  from  the  cornea  as  far  as  its  base.  ^conjunctiva 
is  then  divided  with  the  curved  scissors  toward  both  the  retro-tofaSL  folds  in  curved 
lines,  which  correspond  to  the  upper  and  lower  limits  of  thgjGberygium.  The  ten¬ 
dinous  point  of  the  detached  pterygium  is  now  separ^od}  and  the  body  of  the 
pterygium  is  divided  in  half  by  an  incision  running axis.  This  being  done, 
two  small,  quadrangular  conjunctival  flaps  are  forn^j}  one  upper  and  one  lower, 
in  order  to  cover  the  raw  place.  By  the  contract™  of  these  detached  conjunctival 
flaps  the  two  vertical  incisions  widen  to  the  of  the  pterygium.  In  both  the 
triangular  exposed  spaces  thus  produced  th^xfilves  of  the  pterygium  are  then  sewed 
fast,  for  which  purpose  one  stitch  at  ttp^gpex  usually  suffices.  Then  a  suture  is 
introduced  through  the  angle  of  ttN^Jonj  unctival  flap  lying  on  the  cornea,  and 
a  second  one  through  the  two  aniftelslying  on  the  pterygium.  This  latter  suture  is 
also  united  simultaneously  with  5*emiiddle  of  the  divided  pterygium,  whereby  the 
line  of  union  of  both  confa^Jjival  flaps  is  somewhat  stretched,  and  the  temporal 
end  of  it  is  drawn  away  frC^  the  cornea  {Knapp). 

After  the  operatiq^vf&gvery  advisable  to  limit  the  movements  of  the  eyes  by  a 
binocular  protective^wfchdage,  in  order  that  the  knots  may  not  rub,  and  that  the 
adhesion  of  the  ed^s  of  the  wound  be  not  disturbed  by  tearing  and  displacement 
°f  the  loosei  of  the  conjunctiva.  This  bandage  is  to  be  worn  two  to  three 
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days,  according  to  necessity,  after  which  the  suture  should  be  removed.  In  the 
mean  time  a  corresponding  antiphlogistic  mode  of  treatment  is  to  be  carried  on. 
If  later  on  granulations  should  be  formed  with  secretion  of  pus,  the  best  means  is 
to  paint  the  parts  with  tincture  of  opium,  of  course  after  preliminary  removal  of 
very  prominent  fleshy  warts. 

A  complete  clearing  up  of  the  affected  comeal  portion  is  only  rarely  to  be  hoped 
for.  Even  if  the  comeal  portion  was  very  superficially  situated,  and  was  completely 
removed,  an  epithelial  opacity  generally  remains  behind.  But  if  the  corneal  portion 
lies  in  a  loss  of  substance,  a  return  to  the  normal  condition  is  still  less  to  be  expected. 
The  loss  of  substance  is  generally  fiKed  up  by  turbid  neoplastic  tissue.  In  isolated 
cases  even  large  ulcerations  of  the  cornea  occur. 

In  consideration  of  all  this,  it  is  scarcely  possible  to  be  a  very  earnest  advocate 
of  an  operation  in  pterygium.  In  small  ones,  where  it  accomplishes  the  most,  the 
indications  are  predominantly  of  a  cosmetic  nature.  With  the  most  of  those  affected 
with  pterygium,  these  indications  do  not  weigh  very  heavily.  In  a  large  pterygium 
we  can  do  much  less,  and  the  danger  is  considerably  increased.  It  is  well,  then,  in 
these  cases  to  avoid  an  operation,  and  in  case  the  vision  is  considerably  affected  by 
covering  over  of  the  pupil,  we  may  improve  it  by  an  iridectomy. 

Authorities. — Arlt ,  Die  Krankheiten  des  Auges  I.  Prag.  1851.  S.  158,  160,  163.— ffasner, 
Entwurf  einer  anat.  Begriindung  der  Augenkrankheiten.  Prag.  1847.  S.  73  ;  Klinische  Vortrage, 
&c.  Prag.  1860.  S.  184,  187,  189. — Ruete ,  Lehrb.  der  Ophth.  II.  Braunschweig.  1854.  S.  167, 191.— 
Stellwag ,  Ophth.  II.  S.  8'A,  990,  991. — Szolcalski ,  Arch.  f.  phys.  Heilkunde.  1845,  Nr.  2. — Arnold , 
Die  Bindehaut  der  Hornhaut.  Heidelberg.  1860.  S.  42. — Pagensteclier  und  Stimisch,  Klin.  Beobach* 
tungen.  I.  Wiesbaden.  1^60.  S.  15. —  Winthery  Experimentalstudien  iiber  die  Path,  des  Flugel* 
felles.  Erlangen.  S.  14,  28,  32,  40,  49,  50. — JElippel,  Berlin,  kl.  Wochenschrift.  1868.  Nro.  17.— 
Niemetschek ,  Prag.  Vierteljahrschrift.  101.  Bd.  S.  81. — Mannhardt,  A.  f.  O.  XIY.  3.  S.  26, 
29.— Mooren,  Ophth.  Keitrage.  S.  73.—  Knapp,  A.  f.  O.  XIY.  1.  S.  267. 


2.  Xerosis  of  the  Conjunctiva  —  Xerophthalmia. 


Pathology  and  Symptoms. — There  are  two  varieties  of  the  disease — xeroph¬ 
thalmia  gldber  and  squamosns .  The  former  is  identical  with  partial  cicatrization  of 
the  conjunctiva.  It  is  characterized  by  extensive,  tendinous  white,  satiny  cicatrices, 
which  invest  the  tarsal  conjunctiva  and  the  reflection,  and  shorten  them  considerably 
by  their  shrinkage.  The  ocular  conjunctiva  appears  at  the  same  time  very  dry,  stiff, 
and  tense,  so  that  at  every  motion  of  the  globe  it  falls  into  a  number  of  fine  folds, 
concentric  to  the  corneal  margin.  Its  surface,  as  well  as  that  of  the  cornea,  which 
is  always  turbid  and  often  also  in  a  state  of  pannus,  has,  in  consequence  of  the  dry¬ 
ness  of  the  epithelium,  a  very  peculiar,  dull,  straw-colored  brilliancy.  The  secretion 
of  the  conjunctiva  is  very  much  decreased.  This  is  not  only  objectively  observed, 
but  also  subjectively,  by  an  extremely  troublesome  sensation  of  dryness  in  the  eye, 
especially  noticed  at  intervals,  and  united  with  considerable  hinderance  to  the  move¬ 
ments  of  the  lid.  • 

The  pathological  condition  in  xerophthalmus  squamosus  is  complete  degeneration 
of  the  conjunctiva  and  its  adnexao  into  a  tendinous  cicatritial  tissue,  which  is  of 
course  deprived  of  all  secretory  power.  At  the  same  time  the  movements  of  the 
globe  and  the  lids  are  hindered  by  diminution  of  the  surface  of  the  conjunctiva. 
This  also  prevents  the  throwing-off  of  the  epithelial  cells,  and  thus  favors  their  drying 
end  collecting  in  the  narrowed  conjunctival  sac. 

On  opening  the  lids,  we  find  the  entire  conjunctiva,  which  is  very  much  shrunken, 
together  with  the  cornea,  covered  by  a  stratum  of  fatty  grayish  or  yellowish  fatty¬ 
looking  mass.  It  is  sometimes  freely  granulated,  and  is  made  up  of  dry  epi¬ 
thelial  scales,  fat,  grumous,  organic  material,  mucus,  and  occasionally^  calcareous 
granules.  * 

The  corneal  substance  is  turbid  from  a  condition  of  pannus,  <w6fered  by  a  ten- 
nous  new-formation;  the  conjunctival  substance  is  entirely  ip^state  of  tendinous 
generation,  thick,  ar.d  rigid.  The  caruncle  has  generallXm^ippeared,  or  is  only 
resent  in  a  rudimentary  condition.  The  semilunap-fiO^  are  obliterated.  The 
sendo-conjunctiva  is  thus  directly  extended  from  tta  JfeLela?  surface  to  the  angles  of 
a©  lids.  In  the  breadth  of  the  lids,  it  sinks  in  onlOfor  a  slight  depth,  and  always 
proceeds  from  the  sclera,  immediately  over  npomtnr  tarsal  surface. 

Sometimes  the  conjunctiva  is  so  shortenftdCrhat  the  vicarious,  tendinous  tissue 
^ses  almost  immediately  from  the  ma^pyrf/the  cornea  to  the  inner  lip  of  the 
%s  of  the  lids,  and  the  movements^^tne  lids  thus  appear  almost  completely 
Rested,  and  the  palpebral  fissure  stfahJte'half  open.  The  cartilage  of  the  lids  is  in 
earlier  stages  generally  thickgnetifbut  subsequently  very  much  shrunken,  dis- 
°rted,  and  the  lids  in  a  state  of  en®  ectropion.  The  meibomian  and  liair  follicles  are 
Orally  either  impaired jwXe)itirely  destroyed.  (Wedl.)  The  lachrymal  puncta 
I  are  frequently  obliteratqd^Sfce  lachrymal  sac  atrophied,  and  the  lachrymal  glands 
many  cases  (but  not  ays)  are  atrophied.  ( Ilasner .) 

On  account  of  thj^lestruction  of  the  secretory  structure,  and  of  the  canals  of  exit 
glands,  is  impossible,  and  even  very  irritating  substances,  brought 
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in  contact  with  the  surface  of  the  eye,  excite  only  a  slight  reaction.  This  is  recog¬ 
nized  by  injection  of  the  vessels  and  unpleasant  sensations  of  pressure,  burning,  etc. 

Causes. — The  proximate  cause  of  xerophthalmia  is  generally  the  degenerative 
form  of  conjunctivitis,  a  severe  diffuse  or  gelatinous  trachoma,  especially  the  two 
latter,  when  they  have  been  neglected  or  treated  with  too  severe  caustics.  Xerosis 
is  also  one  of  the  consequences  of  diphtheritic  conjunctivitis,  and  is  especially  to  be 
feared  here,  in  the  case  of  gangrene  ( Graefe ).  Occasionally  it  results  from  an  irrita¬ 
tion  acting  upon  the  eye  for  a  long  time,  e.  g.,  trichiasis,  entropion,  lagophthalmos, 
or  in  consequence  of  the  adhesion  of  both  lids  during  the  course  of  inflammations, 
after  cauterizations  or  bums,  or  after  the  rare  form  of  pemphigus  conjunctiva. 

The  desiccations  limited  to  the  parts  around  the  opening  of  the  lids,  which  are 
connected  with  neuroparalysis,  deserve  special  mention.  Their  most  frequent  cause  is 
found  in  the  diminished  lachrymal  secretion  and  in  the  defective  closure  of  the  lids. 
In  this  category  we  may  also  mention  the  drying  of  the  parts  near  the  opening  of  the 
lids  in  cholera  (Graefe),  united  with  lagophthalmos  and  venous  hypersemia  (Graefe), 
as  also  perhaps  the  xerosis  partialis  or  triangularis,  which  has  been  frequently 
observed  in  much  broken-down,  marasmic,  or  anaemic  individuals,  but  particularly 
those  of  a  scorbutic  tendency,  and  which,  united  with  hemeralopia,  is  said  to  occur 
frequently  in  Russia,  during  lent  (Bitot,  Blessig).  The  portion  of  the  conjunctiva 
around  the  opening  of  the  lids  becomes  in  this  disease  dry,  fatty,  dull,  dusty, 
absorbs  no  water,  and  in  movements  of  the  globe  lies  in  fine  folds.  Its  surface  is 
covered  partially,  or  in  its  entire  extent,  by  desiccated  epithelial  cells,  which  in 
part  are  already  commencing  to  crumble  (H.  Qohn)  ;  a  great  amount  of  irritation 
is  also  generally  present.  After  a  long  time  the  xerotic  epithelium  is  cast  off  and 
replaced  by  new,  or  ulcers  are  formed.  The  xerosis  often  attacks  the  cornea  also 
and  here  leads  to  ulcerations  with  all  their  consequences,  sometimes  even  to  necro¬ 
sis  (Blessig).  The  ophthalmia  Brasiliana  occurring  under  similar  relations,  par¬ 
ticularly  among  badly  nourished  slaves  (Gama-Lobo),  is  said  to  produce  the  pecu¬ 
liar  xerotic  form  of  disease  in  its  highest  degree.  Moreovto*,  it  is  asserted  that  the 
triangular  xerosis  has  been  observed  in  perfectly  healtl^Xwqjll-nourished  individu¬ 
als,  especially,  however,  as  the  result  of  an  ophthaln^which  leads  to  shrinking 
of  the  conjunctiva  (H.  Colin).  It  is  evident  thatrftqkse  cases  are  to  be  strictly  dis¬ 
tinguished  from  those  mentioned  above,  so  murfNne  more,  as  the  latter  as  a  rule 
are  cured  of  the  original  trouble,  whilst  the  ^®Ws  as  a  consequence  of  degenerated 
conditions  of  the  conjunctiva  is  permanefTand  incurable. 

Treatment. — In  xerophthalmus  squitmosus,  instillations  of  solutions  of  salt,  of 
caustic  alkalies  and  the  carbonates,  dQdilute  acetic  acid,  of  milk,  etc.,  have  been 
recommended  for  the  purpose  of^bting  rid  of  the  dried  epithelium,  making  the 
cornea  more  transparent  for  a  tiJQfoand  supplying  the  place  of  the  tears. 

Frequent  penciling  with\re£ierine  seems  to  do  the  best  service,  as  it  remains  a 
longer  time  in  the  cormjn^val  sac,  lubricating  it  well,  and  markedly  clearing  up 
the  opacities  of  the  coA^e^l 

Authorities. — ie  Krankheiten  des  Auges,  I.  Prag,  1851.  S.  126. — Banner ,  Entwiirf 
einer  anat.  Begrun^*^  &g.  Prag,  1847,  S.  78 ;  Beitrage  zur  Anat.  und  Phys.  des  Thranenlei- 
tungsapp.  Pra$^|f§§tJ;  S.  101. — Ruete ,  Lehrb.  der  Ophth.  II.  Braunschweig,  1854, 172.— W. 

B  Weber,  ie  Xerosis  Conj.  Giessen,  1849,  S.  3,  11,  14,  23,  28,  34. —  Wed l,  Atlas,  Conj. 

Sclera. — £ttettyhg,  Ophth.  S.  865.  992. — Piringer ,  Die  Blennorrh.  am  Menschenauge,  Graz, 
1841,  SLjsk,  433. — Graefe,  A.  f.  O.  I.  1.  S.  249.— Graefe,  A.  f.  O.  XII.  2.  S.  202. 
RZmzjj^eirbralbl.  1867,  S.  424. — B.  Cohn,  Ueber  Xerosis  Conjunctivae,  Diss.  Breslau,  1863, 
ama-Lobo,  Ullerspeger ,  kl.  MonatbL  1866,  S.  65. 


NINTH  SECTION. 

INFLAMMATION  OF  THE  LIDS— BLEPHARITIS. 


Fig.  59. 


Anatomy. — The  two  lids,  palpebrm,  close  the  entrance  to  the  orbit,  and  lie 

immediately  on  the  anterior 
convexity  of  the  globe,  being 
pressed  upon  it  by  muscular 
action,  and  by  the  force  of  the 
atmosphere.  They  end  with 
a  free  margin  at  the  palpebral 
fissure.  This  latter  forms  ex¬ 
ternally  an  acute,  and  inter¬ 
nally  an  obtuse,  angle  (can- 
thus). 

On  the  inner  border  of  the 
lid  we  distinguish,  besides 
the  surface  of  the  lid,  one  line 
in  breadth  (Fig.  59,  a ),  an  out¬ 
er  and  inner  lip.  The  outer 
lip,  b<  is  very  much  rounded 
off,  and  is  perforated  by 
lashes  or  cilia  of  a  varying 
length.  The  inner  lip,  c,  on 
the  contrarv^eAibits  an  al¬ 
most  riglitS^led  edge,  on 
which  th^Mfarsal  glands  are 
arraijgS^  closely  together. 

J  4ne  inner  angle  of  the 
he  lachrymal  canaliculi 
In  the  composition  of 
the  lids,  there  are  united  a 
number  of  structures,  which 
have  the  most  different  ana¬ 
tomical  characters. 

1.  The  cartilage  of  the 
lid,  tarsal  cartilages,  which 
form  the  skeleton  of  the 
lids.  These  are  properly  only 
.  connective  tissij&AuJterspersed  with  numerous  elliptical  nuclei,  which  can 
not  be  completely  dis^ft^d  from  the  submucous  tissue.  The  upper  cartilage  is 
thicker,  broade^vmd  more  compact  than  the  lower  one,  resembling  a  mem- 
rane*  Its  shaneJs^crescentic,  with  an  inner  obtuse  and  an  external  acute  angle, 
mewhat  over  the  cantlii  of  the  lids.  The  border  toward  the 
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palpebra  fissure  is  sharply  cut  off,  so  that  it  forms  a  surface.  Toward  the  orbital 
border,  the  cartilages  become  thinned,  and  finally  pass  into  a  fascia,  e ,  which  is 
firmly  attached  to  the  orbital  margin.  The  upper  half  of  this  fascia  tarso-orbitalis , 
or  palpebral  ligament,  is  connected  to  the  levator  palpelrce  muscle,  whose  tendon 
runs  into  a  broad  membrane,  and  is  lost  in  this  fascia. 

At  the  inner  angle  of  the  lid,  the  palpebral  ligament  is  connected  to  the  internal 
palpebral  ligament.  This  is  a  very  firm,  tendinous  band  or  cord,  two  lines  in  breadth, 
lying  just  under  the  integument,  and  it  appears  very  distinctly  on  traction  being 
exerted  on  the  outer  commissure.  This  ligament,  on  the  facial  aspect  of  the  orbital 
frontal  process  of  the  superior  maxillary  bone,  passes  into  periosteum,  and  is  inflected 
backward,  almost  horizontally,  over  the  upper  portion  of  the  lachrymal  sac,  toward 
the  inner  commissure. 

In  front  of  this,  it  divides  into  two  horns,  which  become  lost  partly  in  the  angles 
of  the  cartilage  and  the  surrounding  parts  of  the  palpebral  ligament,  and  partly  in 
connective  tissue  lying  behind  the  caruncle.  Its  posterior  surface  is  merged  in  a 
thick,  tendinous  mesh-work,  which  presses  in  posteriorly  between  the  globe  and  the 
lachrymal  sac,  and  is  in  part  connected  with  the  tendinous  covering  of  the  lachrymal 
sac,  greatly  strengthening  this.  (See  section  on  Lachrymal  Organs.) 

"We  may  consider  a  tendinous  thickening  of  the  orbital  tissue,  richly  permeated 
with  elastic  elements,  as  the  outer  palpebral  ligament.  This  proceeds  from  the  pos¬ 
terior  surface  of  the  lids,  in  the  vicinity  of  the  outer  commissure,  and  is  connected 
to  the  orbital  surface  of  the  malar  bone  and  the  membranous  sheath  of  the  globe. 

2.  In  the  interior  of  the  cartilage,  surrounded  by  its  tissue,  lie  sebaceous  glands, 
which  are  commonly  described  as  meibomian  glands.  These  are  sinuous,  and  some¬ 
times  quite  wide  tubes,  on  whose  walls  lie  a  number  of  roundish  or  racemose,  glandu¬ 
lar  vesicles,  with  short  pedicles.  These  tubes,  arranged  very  thickly  together,  open  on 
the  inner  lips  of  the  lid  (at  c).  The  portion  lying  next  to  the  margin  of  the  lid,  which 
is  the  widest,  and  has  the  largest  lobuli,  lies  without  the  tarsal  cartilage,  surrounded 
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since  it,  with  the  greater  part  of  its  fibers,  really  unites  with  the  orbicularis,  and 
thus  plays  the  part  of  a  separate  head. 

a.  The  palpebral  portion  consists  of  delicate  and  pale  fibers,  especially  in  the  upper  half,  where 
they  are  narrow  and  arranged  closely  together,  covering  the  tarsal  cartilage  and  the  palpebral 
ligament,  above  and  below,  up  to  the  orbital  margin,  but  externally  passing  beyond  the  orbital 
margin,  and  extending  seven  to  eight  lines  behind  the  outer  commissure.  The  fibers  lying  next 
to  the  edges  of  the  lid  are  almost  horizontal  in  course.  The  farther  they  are  removed  from  the 
margin  the  greater  is  the  curve  of  the  arch  which  they  describe. 

On  the  other  side  of  the  commissure,  the  bundles  of  the  two  halves  meet  at  an  angle,  which 
is  the  sharper,  the  nearer  to  the  commissure  the  fibers  end.  The  fibers  are  here  united  to  the 
fascia  lying  beneath  by  firm,  rigid  connective  tissue.  On  more  exact  examination  we  find  that 
the  individual  fibers  separate,  and  pass  partly  into  the  other  half  of  the  muscle,  but  partly 
into  the  connective  tissue  on  the  boundary  line  of  the  two  halves.  The  palpebral  portion  of  the 
orbicularis  is  composed  of  fibers  which  rise  in  part  from  the  crest  of  the  lachrymal  bone,  in  part 
from  the  palpebral  ligament  and  its  branches.  Formerly  it  was  generally  described  as  consisting 
of  two  separate  muscles.  ( Arlt .) 

The  portion  arising  from  the  crest  of  the  lachrymal  bone,  the  so-called  posterior  lachrymal 
muscle,  or  Horner’s  muscle,  is  quite  a  broad  and  thick,  elliptical  and  quadrangular,  bundle  of 
fibers.  It  arises  chiefly  from  the  periosteum  of  the  upper  third  of  the  ci'ista  lachrymalis ,  and  the 
adjacent  portion  of  the  lachrymal  bone,  but  sometimes  partly  from  the  aponeurosis,  closing  the 
lachrymal  groove,  and  extends  toward  the  inner  canthus,  in  an  arch,  convex  internally.  (See 
section  on  Lachrymal  Organs.)  Before  it  reaches  this  the  broad,  smooth  belly  of  the  muscle 
divides  into  an  upper  and  lower  head,  one  of  which  passes  to  the  upper  the  other  to  the  lower 
margin  of  the  lid.  A  few  of  the  fibers  adhere  to  the  open-work  of  the  posterior  surface  of  the 
palpebral  ligament ;  others  weave  around  the  canaliculi ;  but  the  principal  portion  of  them  is 
continued  toward  the  edge  of  the  lid,  and  through  them  to  the  outer  commissure. 

A  portion  of  these  muscular  fibers,  which  is  described  as  the  sub-tarsal  muscle  (^),  runs 
within  and  behind  the  cilia,  separate  from  the  palpebral  portion,  between  the  free  tarsal  bor¬ 
der  and  the  integument  of  the  edge  of  the  lid  ( Wolfring).  It  does  not  reach  the  external 
commissure,  its  fibers  being  before  this  inserted  in  different  portions  of  the  integument  of  the 
edge  of  the  lid.  The  other  extremity  of  the  portion  on  the  lachrymal  crest  lies  upon  the 
peripheral  zone  of  the  cartilage,  and  extends  in  front  of  the  cilia.  It  passes  beyond  the  outer 
commissure,  when  the  fibers  of  the  two  halves  meet  at  an  angle.  4 

The  portion  of  the  orbicularis  in  the  palpebral  ligament  is  divided  into  j^per  and  lower 
half  Both  arise  partly  from  the  outer  ends  and  tendinous  horns  of  the  palnmS^l  ligament,  and 
in  part  from  the  tendinous  mesh-work,  in  which  the  posterior  surface  of  thtAgliment  in  question 
is  lost,  and  also  in  part  from  the  fibrous  covering  of  the  lachrymal  sac. 

The  bundles  next  to  the  edges  of  the  lids  lie  partly  on  each  A),  and  they,  in  part, 

cover  the  more  peripheral  bundles  of  the  portion  belonging  to  th(viftbrymal  sac,  and  their  ends 
extend  seven  or  e\ght  lines  beyond  the  outer  commissure. 

The  orbital  portion  arises  in  part  from  the  inner  hatf  oKhe  palpebral  ligament,  and  partly 
from  the  neighboring  bony  surfaces,  but  especially  from  tb^V'bital  process  of  the  superior  maxil- 
la,7  as  far  down  as  the  infraorbital  canal,  and  fronVifie  frontal  bone  as  far  as  the  incisura 
tuPra  orbitalis.  Single  bundles  have  a  deep  origin,  the  tendinous  superficial  covering  of  the 
palpebral  ligament,  and  from  the  fibrous  covering jjyfche  lachrymal  sac.  The  bundles  are  thick, 
dark-colored,  pass  on  to  the  temporal  side  wi^hqK*ri*ferruption,  and  without  any  firm  union  to 
Restructures  beneath.  Only  a  few  bundles^fe  out  from  the  circle,  here  and  there  uniting  with 
Re  integument  over  them.  {Arlt.) 

k  The  levator  muscle  has  q  narrow  belly,  compressed  together  like  a  ribbon, 
ft  arises  by  a  common  origipSSSi  the  straight  muscles  of  the  eye  at  the  periphery 
the  orbital  fofamen.^^p^rorward  along  the  roof  of  the  orbit,  and  is  inserted 
somewhat  widened  ii^^hk  tarso-orbital  fascia  near  the  convex  border  of  the  car- 
ftloge  of  the  upper  lid^V 

c-  The  super^o^Mpebral  muscle ,  or  orbito-palpebralis ,  is  connected  directly  with 
e  tevator,  ami  represents,  as  it  were,  a  prolongation  of  it.  Its  organic  fibers  arise 


stween  t: 


he  'inorganic  fibers  of  the  levator  muscle,  and  spread  out,  only  traversed 
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by  single  transverse  fibres,  superficially  between  the  anterior  layer  of  the  conjunctival 
sack  and  the  overlying  cartilage  of  the  lid  with  its  aponeurosis.  The  muscle  has 
the  form  of  a  truncated  triangle,  about  12-14  millimeters  in  height,  the  basis  of 
which  reaches  over  the  entire  breadth  of  the  cartilage  of  the  lid  and  its  aponeurosis 
from  one  orbital  edge  to  the  other.  Among  its  abundantly  anastomosing  longitudi¬ 
nal  fibers,  the  marginal  ones  run  along  the  inner  and  outer  wall  of  the  orbit  near 
the  anterior  edge  ;  the  others,  however,  in  an  obliquely  rising  curved  line  along  the 
superior  border  of  the  cartilage  of  the  lid.  The  muscle  and  tarsal  cartilage  com¬ 
bined  form,  therefore,  a  quadrant  of  a  circle  which  is  attached  on  both  sides  to  the 
orbital  wall.  The  muscle  can  only  act  .in  a  vertical  direction.  It  is  lengthened  and 
put  upon  the  stretch  as  well  by  opening  wide  the  fissure  of  the  lids  as  by  the  closure 
of  it.  It  is,  therefore,  an  antagonist  of  the  orbicularis  and  levator,  resists  their  action, 
limits  the  effect  of  their  contraction,  and  gives  to  them  a  certain  regularity  ( Sappey , 
Harling).  Its  paralysis  produces  a  peculiar  ptosis  of  the  upper  lid,  slight  in  degree, 
and  accompanied  usually  by  myosis  {Horner). 

d.  The  inferior  palpebral  muscle  is  more  netlike,  and  its  fibres  have  generally  a 
horizontal  direction.  It  lies  close  under  the  conjunctiva,  and  runs  from  the  orbital 
tissue  near  the  retro-tarsal  fold,  up  to  the  convex  border  of  the  lower  tarsal  cartilage, 
where  it  ends  in  an  elastic  tendon.  Combined  with  the  superior  palpebral  muscle, 
and  with  the  organic  orbital  muscles,  its  purpose  is,  undoubtedly,  to  close  exactly 
the  lids  upon  the  globe  and  the  soft  parts  of  the  orbit,  which,  among  other  things, 
is  also  of  the  greatest  importance  for  the  conducting  away  of  the  tears.  Whether  it 
can  depress  the  lower  lid  is  uncertain  {Harling). 

4.  Beneath  the  muscle  we  find  a  structure  of  connective  tissue  interspersed  with 
fatty  tissue,  i,  which  adheres  to  the  surface  of  the  cartilage,  and  is  connected  to  the, 
subcutaneous  tissue.  In  this  stratum,  near  the  free  margin,  lie  the  follicles  of  the 
lashes  or  cilia,  1%  covered  by  the  orbicularis  muscle,  and  surrounded  by  fatty  tissue. 
Their  base  is  a  line,  or  even  more,  above  the  surface  of  the  margin  of  the  lid.  A 
portion  of  the  follicle  rests  immediately  on  the  surface  of  the  cartilage,  and  is 
closely  united  to  it;  another  portion  is  somewhat  more J«s^My  connected  to  the  sub- 
muscular  layer,  varying  in  depth  and  in  distance  from  gjeVartilage.  In  each  follicle, 
quite  near  the  mouth,  a  number  of  racemose  sebaa@6he  glands  open,  l.  Their  fatty 
contents  lubricate  the  cilia. 

In  the  immediate  vicinity  of  the  cilia,  numero/fNntfcle  hairs  are  found,  m,  whose  follicles 
are  also  in  part  covered  with  mature  sebaceo^s^pfcds  (Moll).  The  cilia  undergo  a  constant 
change.  When  they  have  reached  their  normal  lehgxh,  which  occurs  within  five  months,  their  bulb 
becomes  detached  (as  in  ?),  while  a  new  hgmfcevelops  itself  upon  the  papilla,  which  drives  the 
old  one  before  it  until  it  falls  out,  or  i^o opened  by  rubbing,  washing  the  face,  etc.  ( Donders ). 

5.  The  integument  of  the is  a  very  delicate  continuation  of  the  common 
integument,  having  but  ve^^Sfr  elastic  elements.  It  is  united  to  the  tissue  beneath 
by  loose  and  long-fibejp^jbnnective  tissue,  and  may  be  lifted  up  in  broad  folds. 
In  the  tissue  beneath  ^re^iumerous  sweat-glands,  o,  and  the  delicate  follicles  of  ex¬ 
tremely  fine  littlejhgjjs,  p,  which  occupy  the  integument  of  the  lid  {Moll). 

The  sweat-ghn&lSn near  the  edge  of  the  lid  give  up  their  characteristic  coil-like 
form  and  be^^fe  slightly  contorted,  relatively  wide  canals,  which  open  in  the 
excretory^^s  of  the  hair-bulbs  {Moll,  Stieda). 

6.  On  the  inner  surface  of  the  tarsal  cartilage,  and  on  the  fascia  tarso-orbitalis, 
is  tW&n^il  conjunctiva,  q,  indicated  by  its  papillae,  and  firmly  united  by  tense  su 
nfocohs  connective  tissue. 
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7.  The  arteries  of  the  lids  proceed  from  the  ophthalmic  artery.  The  two  principal 
branches  run  close  to  the  cartilage  near  the  free  palpebral  border,  anastomosing 
freely  with  branches  of  the  angular,  lachrymal,  anterior  superficial,  temporal,  and 
transverse  facial,  and  thus  form  two  vascular  arches  surrounding  the  palpebral 
fissure,  arcus  tarseus  superior  and  inferior. 

The  inferior  arch  runs  along  the  convex  border  of  the  cartilage  of  the  lower  lid, 
in  the  child,  removed  about  2-3  millimeters  from  the  border  of  the  lid.  The 
superior  arch  lies  somewhat  nearer  the  edge  of  the  lid  (1-2  millim.),  like  the  in¬ 
ferior  on  the  anterior  surface  of  the  tarsus.  It  gives  off  two  arterial  branches,  each 
one  distant  about  3-4  millim.  from  the  canthus.  Both  branches  converge  toward 
one  another  and,  anastomosing,  form  a  second  arterial  arch  (. Henle )  which  runs 
directly  along  the  convex  border  of  the  tarsal  cartilage.  From  these  arches  and 
from  the  vessels  connected  with  them  proceed  numerous  branches  to  the  skin  and 
muscles  of  the  lids,  to  the  conjunctiva  and  tarsal  cartilage,  which  they  partially 
perforate,  in  order  to  ramify  upon  its  internal  surface  in  the  conjunctiva  of  the  lid 
(Wolf ring). 

The  veins  empty  into  the  upper  and  lower  palpebral  veins,  and  pass  into  the 
mm  temporales  media  and  vena,  facialis  antica. 

The  lymphatic  vessels  pass  into  the  superficial  facial  and  sub-maxillary  glands. 

The  tegumentary  nerves  are  branches  of  the  tri-facial.  The  orbicularis  muscle 
is  supplied  by  the  facial,  the  levator  palpebrse  by  the  oculo-motorius  (3d  pair),  and 
the  organic  muscles  by  the  sympathetic. 

Nosology. — The  lids  may  be  considered  as  folds  of  the  general  integument, 
which  in  their  individual  component  parts  have  undergone  ceitain  modifications. 
In  accordance  with  this  view,  the  different  forms  of  blepharit's  are  only  repetitions 
of  those  processes  which  are  daily  observed  on  other  regions  of  the  common  integu¬ 
ment,  and  are  so  well  known  as  scarcely  to  need  a  particular  description. 

1.  Very  frequently  the  whole  structure  of  the  lids  is  involved  in  a  trisue-pro- 
liferation  process.  This  generally  occurs  secondarily,  by  continuation  tf  the  inflam¬ 
mation  from  the  adjacent  parts.  The  inflammatory  center  is  then^taejimes  in  the 
conjunctiva,  at  times  in  the  globe,  in  the  orbit  or  its  bony  walls.  the  adjacent 

soft  parts  of  the  face.  Under  such  circumstances,  the  particitffflbn  of  the  lids  is  apt 
to  be  seen  by  the  symptoms  of  inflammatory  oedema.  lWj0^1y  recedes  as  soon  as 
the  morbid  process,  in  the  inflammatory  center,  has  $y6d  the  acme,  and  tends 
toward  resolution.  Occasionally,  however,  the  inflammatory  proliferation  of  tissue 
leads  to  hypertrophy  of  the  constituent  parts,  Specially  when  the  inflammatory 
attacks  are  often  repeated,  or  when  the  origimi^^isease  takes  on  a  chronic  course, 
and  keeps  up  a  mild  form  of  blepharitis  forsffife  time. 

Permanent  interruptions  to  the  passage ^vpAph,  and  impediments  in  the  return  of  venous 
blood,  as  sometimes  results  after  caries  OH^Tre&rosis  of  the  lower  and  outer  orbital  border,  or  of 
tbe  process  of  the  superior  maxilla  f^mtOTep  cicatrices,  often  render  oedema  permanent.  The 
lids  are  then  so  puffed  out  that  the  eye^fre  almost  closed,  and  the  face  is  very  much  distorted. 
Tbe  infiltration  under  such  circut^fepices  is  somewhat  gelatinous,  and,  since  the  sub-integument* 
arY  tissue  is  apt  to  be  very  muc^^ckened,  and  hypertrophied,  the  swelling  is  quite  consistent. 

Blepharitis  often  aw*krs  more  independently,  and  may  he  severe.  The  inflam¬ 
matory  product  thei^^^ rigid,  firm  mass,  chiefly  consisting  of  proliferating  cells  and 
mielei.  These  col^t  especially  in  the  loosely- woven  inner  layers  of  the  lid,  and 
generally  causeNt^plarge  swellings.  These  collections,  as  a  rule,  rapidly  deliquesce 
lnto  pus,  whp^hey  extend  more  and  more  on  the  periphery  by  continuous  prolifera- 
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Exceptionally,  such  abscesses  bear  the  character  of  anthrax  or  carbuncle  ( Himly ,  Mackenzie 
and  lead,  through  gangrene,  to  large  losses  of  substance,  when  death  does  not  occur  before  this 
happens.  This  condition  should  be  distinguished  from  malignant  or  gangrenous  oedema  [malig- 
naut  pustule],  which  occurs  especially  in  persons  who  are  employed  about  or  with  decaying 
animal  matter.  In  the  beginning  it  often  has  the  appearance  of  simple  oedema,  but  rapidly  extends 
to  the  neck,  the  breast,  and  abdomen,  throws  out  gangrenous  vesicles,  excites  necrotic  sloughs, 
and  destroys  the  integument  quite  extensively.  The  patient  often  dies  from  the  constitutional 
disease.  (. Mauvezin ,  Debrou .) 

Lupus  of  the  lid  is  a  peculiar  form  of  blepharitis.  It  is  only  rarely  primarily  developed  in  the 
lids,  but  generally  attacks  them  secondarily,  passing  over  from  the  neighboring  parts  of  the  face. 
It  generally  destroys  a  large  portion  of  the  lid,  and,  in  case  it  is  limited  in  time,  causes  it  to  shrink 
into  an  irregular  swelling.  More  frequently  it  consumes  the  entire  lid,  extending  to  the  conjunc¬ 
tiva  and  the  globe,  and  even  eats  away  the  bony  walls  of  the  orbit,  together  with  its  loosely-woven 
tissue,  provided  death  does  not  sooner  occur. 

Secondary  syphilitic  ulcers  at  times  make  as  great  ravages  in  the  lids.  They  generally  extend 
from  the  surrounding  soft  parts,  and  bones  of  the  face,  to  the  lid.  Occasionally  they  appear 
independently.  They  then  generally  result  from  little  hard  and  sensitive  nodules,  situated  in 
the  sub-cutaneous  connective  tissue,  and  which,  beginning  at  the  surface,  deliquesce,  excite  disa¬ 
greeable  ulcers,  with  infiltrated,  uneven,  funnel-shaped  base,  irregular  edges,  and  containing  a  dis¬ 
colored  secretion.  If  such  a  gummy  tumor  be  developed  on  the  free  surface  of  the  lid,  it  destroys 
at  the  same  time  the  integument,  the  cartilage,  and  the  conjunctiva,  with  the  structures  lying  be¬ 
tween.  But  if  it  be  developed  more  on  the  surface  of  the  lids,  it  rapidly  takes  a  deep  hold, 
completely  perforates  the  lid,  and  extends  over  it,  finally  breaking  through  the  bridge  which 
separates  it  from  the  free  palpebral  border.  ( Makemie ,  Desmarres ,  Wedl,  Hirschler.) 

But  gummy  tumors  do  not  always  precede  syphilitic  ulcerations.  In  isolated  cases  the  process 
begins  with  the  infiltration  of  a  portion  of  the  conjunctiva,  but  quickly  ulcerates,  and  forms  a 
conjunctival  ulcer,  which  is  very  easily  distinguished  from  the  surrounding  integument  by  its 
fatty-looking  coating,  its  irregularly-eaten  edges,  and  its  uneven  base,  as  well  as  by  its  rapid 
seizure  of  the  intermavginal  portions.  If  the  constitutional  disease  be  subdued  by  appropriate 
treatment,  that  is,  by  mercurials,  if  the  system  be  saturated  with  mercury,  and  iodide  of  po¬ 
tassium,  the  ulcers  generally  cicatrize  rapidly.  The  cicatrix  itself  is  very  characteristic,  so 
that  we  may  decide  as  to  the  syphilitic  character  of  the  ulcer  from  its  appearance.  It  appears  as  a 
tendinous,  white  cord,  entirely  devoid  of  cilia,  sharply  defined,  which  extends  through  the  entire 
thickness  of  the  edge  of  the  lid,  and  forms  an  excavation  in  consequence  of  its  great  shrinkage. 
(Hirschler.) 

2.  In  other  cases,  which  are  not  less  frequent,  animation  is  confined  to 

the  individual  component  parts  of  the  lids;  the  blejjGfeitis  is  partial. 

a .  In  the  course  of  an  attack  of  facial  erysipefc^tfie  integument  of  the  lid  and  the 
loose  connective  tissue  almost  always  partieW©  in  the  erysipelas  to  a  very  marked 
degree.  The  disease  often  attacks  deeper  VfcEjjrctures,  when  the  conjunctiva  exhibits 
the  symptoms  of  inflammatory  oedema, even  of  true  chemosis.  Pustules  not  un- 
frequently  occur  in  the  course  of  ihe inpSipelas,  on  the  surface  of  the  lids,  or  abscesses 
are  formed,  which  may  cause  greaMeltruction  of  the  loosely- woven  tissue,  as  well  as 
in  the  integument.  Dermatitis lids  often  occurs  primarily  after  severe  injuries, 
especially  in  consequence  ofSmJns  and  cauterizations.  Extensive  ulcerations  of  the 
lid  then  quite  often  rasnlCknd  the  loss  of  substance  being  replaced  by  a  greatly 
contracting  cicatrix,  shortening  of  the  palpebral  integument,  a  lifting  up  of  the  lid 
from  the  globe,  wft^Ppr  without  distortion,  is  caused  ( ectropion ).  If  the  ulcerative 
process  seizes  upd0jme  free  surface  of  the  border  of  the  lid,  an  adhesion  of  the  palp0 
bral  lissures^^qi^  to  a  greater  or  less  extent  (< ankylo-blepharon ). 

In  case^&^suppu ration  extends  to  the  conjunctival  sac,  the  inner  surface  of  the 
lid  adlibs  to  the  surface  of  the  globe  to  a  greater  or  less  extent  ( anterior  symblep^ 

arorifsQ* 

rfcflcerations  of  the  integument  are  also,  in  rare  cases,  caused  by  inoculation  from 
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the  pus  of  a  chancre.  They  are  then  exactly  like  primary  syphilitic  ulcers,  and  often 
become  very  large.  They  most  frequently  occur  on  the  surface  of  the  edge  of  the 
lid,  covered  by  a  delicate  integument.  ( Mackenzie ,  Desmarres.) 

Exanthematous  efflorescences  often  occur  on  the  integument  of  the  lid.  There  is 
scarcely  an  eruption,  acute  or  chronic,  which  may  not  also  localize  itself  on  the  lid. 

|  The  pustular  efflorescences  and  eczema  and  measles  are  of  particular  practical 
i  importance.  These  shoot  up  not  unfrequently  in  very  great  number  on  the  edges  of 
the  lids,  and  then  lead  to  the  bad  consequences  of  a  blepharitis  ciliaris.  Ulceration 
of  the  hair-glands,  or  even  of  the  entire  follicle,  cicatritial  misformations  of  the  edge 
I  of  the  lid,  &c.,  may  result  from  them. 
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At  this  point  ephidrosis  palpebrarum,  or  the  sweat-disease,  deserves  a  description.  It  rarely 
I  occurs,  and  then  generally  in  persons  who  are  inclined  to  profuse  perspiration  in  various  parts 
j  of  the  body.  The  lids  appear  covered  by  a  tenacious  fluid,  which  on  being  washed  off  is  imme- 
j  diately  replaced  by  little  drops  which  run  together.  In  the  upper  portion  of  the  upper  lid,  con- 
|  taining  the  most  folds,  the  secretion  is  often  frothy,  from  the  movements  of  the  lids,  and  thus 
readily  causes  excoriations  ( Oraefe ).  Warm  baths  and  cold  friction  are  recommended  for  this 
ally  very  obstinate  affection  ( Mooren ). 

1  The  hair-glands  are  also  very  much  disposed  to  inflammation.  The  same  morbid 
|  process  is  repeated  here,  which,  in  other  parts  of  the  body,  is  called  acne .  In 
j  consequence  of  some  injury,  the  cells  which  lie  on  the  inner  wall  of  the  gland  begin 
|  to  proliferate.  In  the  further  changes  which  the  contents  undergo,  fatty  gland - 
is  secreted.  The  cavity  of  the  gland  thus  becomes  distended.  The 
I  surrounding  connective  tissue  swells,  in  consequence  of  the  hypersemia  of  the  vas- 
I  cnlar  net-work,  and  of  the  inflammatory  proliferation  of  its  elements. 

In  the  lowest  forms  of  the  morbid  process,  this  inflammatory  swelling  of  the 
I  connective  tissue  is  very  slight;  the  affection  is  chiefly  marked  by  an  increase  of  the 
I  secretion,  which  in  appearance  does  not  greatly  differ  from  the  ordinary  sebaceous 
lmatter  of  the  body.  In  many  cases  a  portion  of  the  newlv-formed  cell  becomes 
Jcfa  liorny  consistency,  while  it  is  slowly  pushed  forward  by  the  cells  subsequently 
and  then  presents  itself  on  the  opening  of  the  hair-follicda^lma  small 
,  or  longer  epidermis-like,  grayish,  fatty  membrane,  which  otters  the  outer 
|llP of  the  lid  to  a  greater  or  less  extent,  and  single  cilia  or  bundlpQ&rtliem,  like  a 
^tli,  for  some  distance,  both  within  and  without  the  follictaOpie  remainder  of 
I  Secretion  dries  to  yellowish  scabs,  which  stick  quite  owMy  to  the  cilia  and 
ypidermis.  /"NV 

In  a  severe  stage  of  the  inflammation,  the  secretion  mcrease 3  greatly,  becomes 
Miner,  and  more  like  pus.  The  formation  of  cru^Sn  the  border  of  the  lid  is 
pceedingly  abundant.  At  the  same  time  the  nrpUferation  in  the  connective  tissue 
of  the  gland  is  very  luxuriant ;  the  bc^mr  of  the  lid  in  the  vicinity  of  the 
J^ned  glands  swells  very  much.  A  so-q&AflJ  aTme- nodule  is  developed,  or  in  case 
pater  number  of  acini  or  packets  of  gmhcls  participate  in  the  process,  an  actual 
' 5  nSls  excited.  The  root  of  the  l|aims  then  generally  also  affected;  the  morbid 
1  also  evident  in  the  hair-  f^Hcl  .es. 


swell  up  greatl^n^^pread  out,  so  that  they  rest  more  or  less  evenly  upon  the 
L'  same  time  theKlShoine  soft  from  the  great  swelling  of  the  cells  composing  them, 
i*1*  easily  pressed  togeth^Nfre 
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*  even  appear  adhesive.  Then  their  great  richness  in  pigment 
ing  of  the  hair-cells  is  imperfect,  or  is  delayed  on  account  of  the 
ym*.  The  cells  of  the  medullary  canal  have  at  times  been  found,  but  are, 
t.  The  inner  sheath  of  the  root  adheres  delicately  to  the  trunk,  but. 
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on  the  other  hand,  very  loosely  to  the  external  layers,  so  that  the  cilia  are  removed  very  easily 
without  pain  ( Schiess-Gemuseus ,  Samisch ). 


Ay 


If  the  disease  goes  on  still  further,  which  often  occurs  secondarily,  the  collected 
glandular  contents  acting  exactly  like  a  foreign  body  on  its  surroundings,  or  if 
the  process  appears  very  severe  from  the  beginning,  suppuration  is  the  ordinary 
result.  The  proliferating  contents  of  the  cells  then  acquire  the  characteristics  of 
pus,  while,  at  the  same  time,  the  inflamed  swollen  tissue  surrounding  the  walls  of 
the  glands  is  destroyed,  and  thus  the  size  of  the  abscess  increased.  The  suppurative 
process  is  then  generally  continued  upon  the  true  hair-follicle,  and  leads  to  its 
destruction  by  suppuration.  If  the  hair  affected  be  drawn  ou«,  a  grayish- white  plug 
follows,  which  consists  of  pus-cells,  lying  in  and  between  sheaths  of  the  bulbs, 
affected  with  luxuriant  cell-proliferation,  and  surround  these  from  without  inwards. 
(Schiess-  Gemuseus.) 

The  pus  may  be  subsequently  evacuated  through  the  open  mouth  of  the  hair- 
follicle,  or  makes  a  passage  by  continuous  deliquescence  of  the  infiltrated  tissue, 
gradually  reaching  the  surface,  and  breaking  through  externally,  after  the  epidermis 
has  been  driven  out  as  a  vesicle.  This  generally  happens  near  the  mouth  of  the 
accompanying  hair-follicle.  The  pustules  of  acne  most  frequently  develop  lv re, 
became  the  pus  more  easily  and  quickly  breaks  away  in  the  direction  of  the  canal  of 
exit,  than  it  perforates  the  rigid  tissue  of  the  true  cuticle  ( acne  pustulosa),  With  | 
the  evacuation  of  the  pus,  the  process  is  generally  on  the  way  to  resolution.  Occa¬ 
sionally,  on  account  of  unfavorable  conditions,  the  disease  does  not  go  on  to  cure. 
An  ulcer  is  developed  at  the  seat  of  the  pustule,  which  goes  deeper  and  deeper,  and  j 
may  be  troublesome  by  its  duration,  as  well  as  by  its  results. 

Exactly  as  in  other  portions  of  the  integument,  acne  sometimes  appears  on  the  I 
edge  of  the  lid  as  a  distinct  pustule,  the  disease  confining  itself  to  one  acinus,  or  a| 
single  collection  of  glands.  All  the  sebaceous  follicles  of  one  or  all  four  edges  ot  I 
the  lids  are  soon  involved  in  the  morbid  process.  TlA  condition  is  then  culled | 
blephar adenitis,  or  blepharitis  ciliaris .  *  . 

The  disease  may  exhibit,  in  one  or  the  otheuA&le,  every  degree  of  severity. i 
Acne  discreta  occurs  most  frequently  in  the  noditfa*  and  pustular  form.  Blephantii 
ciliaris,  on  the  contrary,  runs  its  course  wi^jQklatively  less  frequency  as  a  shg  I 
affection,  and  is  then,  on  account  of  th^WjVamount  of  swelling  of  the  hypersenii(J 
border  of  the  lid,  a  predominantly  Qc/etbry  disease  (blepharitis  ciliaris  seer* 

Yet  severer  cases  of  blepharitisQiaris  are  quite  common.  They  generally  M 
to  marked  hypertrophy  of  tha^dinective  tissue,  very  soon  surrounding  the 
and  the  hair- follicles,  and  ca^Qjfc  with  this  some  swelling  and  hardness  of  the  e  g& 
of  the  lids  (blepharitis  cTsSfrs  hypertrophied),  §  J 

Ulcers  are  less  fre^uQby  developed  on  the  edges  of  the  lids  after  partial  snppM 
tion  of  the  inflammt&^y  product.  These  extend  more  and  more,  run  toget  el 
consuming  the^xfijjpr  lip  of  the  lid,  even  seizing  the  deeper  structures,  and  waf 
become  very  (^eaWictive  from  the  loss  of  substance  connected  with  it  ( blephM i  | 
ciliaris  ukgQm). 

ssy  n 

Sebtormoea  ciliaris  is  intimately  connected  with  the  secretory  form  of  blepharadeniti  | 
1-kwHx  defers  from  it  only  in  degree.  It  is  rarely  observed,  and  then  in  connection  with  se  o  , 
VfWother  parts  of  the  facial  integument.  The  edge  of  the  lid  is  then  not  swollen,  °u  1 
Q^lly  hyperaemic,  and  continually  covered  by  fatty  crusts  of  a  grayish-yellow  color,  w  1C  > 

(£)  ble  those  of  impetigo  of  children.  The  epidermis  is  very  loosely  attached.  If  the  c  i 
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removed,  they  are  again  quickly  produced,  and  when  cleansing  the  lids  is  neglected  they  reach  a 
considerable  size  in  a  short  time. 


c.  The  cartilage  is  scarcely  ever  primarily  and  independently  inflamed.  But 
inflammation  of  the  tarsal  glands  (blepharitis  tarsalis)  is  frequently  observed.  Yet 
all  the  tarsal  glands  are  never  inflamed,  or  even  the  whole  of  one  single  gland.  At 
least,  the  certain  proof  of  such  a  process  is  as  yet  wanting.  The  inflammation  is 
confined  to  single  acini,  or  to  a  portion  of  the  common  tube.  The  pathological 
process  is  the  same  in  its  nature  as  in  acne  ciliaris.  The  anatomical  peculiarities, 
however,  the  great  distance  of  the  acini  from  the  mouths  of  the  glands,  the  washing 
over  of  the  inner  lip  of  the  lid  with  lachrymal  fluid,  the  displaced  position  and  the 
involution  of  the  greater  part  of  the  gland  in  a  firm,  undistensible,  fibrous  tissue, 
cause  many  peculiarities.  It  is  to  be  ascribed  to  this,  that  low  grades  of  the  process 
are  not  noticed.  There  must  be  quite  a  severe  proliferation  of  tissue,  in  order  to 
soften  the  cartilage  which  participates  in  it,  and  to  cause  it  to  be  distended  by  the 
glandular  contents,  and  also  to  involve  the  more  superficial  layers  in  the  process, 
and  thus  making  the  redness  and  swelling  of  the  inflammatory  collection  noticeable 
externally.  The  product  of  the  proliferation  of  tissue  is  purulent,  as  is  necessitated 
by  the  severity  of  the  process ;  either  pure  pus,  or  a  thickish  gelatinous  mass 
streaked  with  blood,  which  more  exact  examinations  have  shown  to  be  embryonal 
connective  tissue.  This  is,  to  a  greater  or  less  extent,  mixed  with  true  pus.  The 
product  is  generally  found  not  only  in  the  glandular  cavity,  but  also  in  the  prolif¬ 
erating  surroundings.  The  inflammation  then  forms  an  abscess. 


It  is  very  probable  that  the  rigidity  and  resistance  of  the  tissue  of  the  cartilage  has  an  influence 
upon  purulent  destruction  of  the  inflammatory  product,  in  so  far  as  it  exerts  a  certain  pressure 
«pou  the  proliferating  glandular  contents,  and  to  such  an  extent  renders  the  condition  more 
unfavorable,  as  is  the  case  in  abscesses,  which  occur  beneath  tense  aponeuroses. 


As  in  acne,  the  proliferation  of  tissue  is  first  seen  in  the  cells  oi  nner  glan¬ 
dular  walls.  The  glandular  contents,  therefore,  increase  considerably- in  quantity. 
At  the  same  time  the  cartilaginous  tissue  around  the  acinus  be^CsMo  proliferate  ;  it 
becomes  injected  and  relaxed.  The  walls  of  the  glandulm^Vity  becoming  more 
yielding,  the  acinus  is  elevated  above  the  surface  of  the^kis,  and  thus  a  tumor  is 
formed,  which  we  call  hordeolum ,  stye.  According  a^TjKinflamed  glandular  vesi- 
c|o  stands  nearer  the  anterior  or  posterior  wall  cartilage,  does  the  tumor 

aPPear  more  toward  the  integument  of  the  lid  or@e  tarsal  conjunctiva  (hordeolum 
sternum  or  internum ). 

ft  the  acinus  lies  without  the  cartilageJjWe  thickness  of  the  border  of  the 
1 )  the  equal  distention  in  all  directions  e^ily^ follows.  It  is  therefore  a  regular  disten- 
hon.  Peripheral  hordeola  have^tl(ej^fore,  more  of  a  spherical  shape,  while 
Vernal  and  internal  ones,  with  a  fl^t^vall,  appear  to  rest  on  the  cartilage. 
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1.  Abscess  of  the  Lid. 

Symptoms.— This  affection  is  characterized  ly  the  development  of  a  somewhat 
mumcribable ,  but  not  very  distinctly  bounded ,  tumor ,  in  the  loose  tissue  under  the 
integument  of  the  lid .  The  tumor  is  hard  in  the  beginning,  but  subsequently  yielding , 
mi  finally  puffy. 

The  inflammation  frequently  appears  with  active  fever,  and  has  exactly  the  char¬ 
acter  of  phlegmonous  inflammation.  The  integument  appears  deeply  and  evenly 
reddened,  hot,  tense,  and  shining.  The  swelling  under  it  is  hard  to  the  touch,  is 
very  sensitive  to  any  contact,  and  painful.  In  other  cases,  the  hyperaemia  and  heat  of 
the  parts,  the  sensitiveness  and  painfulness,  are  much  less,  the  fever  is  entirely  absent. 
Hie  tumor  is  then  more  like  a  congestive  or  cold  abscess.  It  is  always  in  the  begin- 
I  ning  very  consistent,  even  as  hard  as  cartilage.  But  when  the  product  of  the  tissue 
proliferation  deliquesces,  fluctuation  is  more  distinct  and  extensive. 

Abscesses  occur  most  frequently  in  the  upper  lid,  most  rarely  on  the  two  lids  at 
the  same  time.  The  affected  lid  is  generally  swollen  in  its  entire  extent,  because  the 
I  process  easily  extends  in  the  loose  sub-cutaneous  tissue,  and  besides  is  apt  to  be 
surrounded  by  a  large  ring  of  congestion.  The  tumor  not  unfrequently  reaches  the 
|  Me  of  a  child’s  fist.  It  is  generally  pad-shaped.  It  rises  abruptly  from  the  lid, 
|  .)p!S  otlier  direction,  and  even  extends  over  the  bony  orbital  borders. 

I  slid  is,  of  course,  immovable,  and  the  eye  is  generally  closed. 

cesses  occur  oftener  in  the  region  of  the  eye-brows  than  in  the  lids.  They  also  occur  in 
;ular  region.  They  are  difficult  to  distinguish,  at  least  in  the  beginning,  from  phlegmonous 
nation  of  the  lachrymal  sac,  especially  because  in  their  farther  course  this  part  is  apt  to 
I  P  icipate  in  the  inflammation.  They  were  formerly  described  under  the  name  o  iJjffhlops,  and, 
I  case  the  pus  had  already  made  its  way  outward,  cegylops. 

Causes.— Occasionally,  traumatic,  chemical,  or  other  injuris^vhich  act  upon 
I  v.-y. edge  °f  tlle  are  tlle  excitinS  causes.  But  an  absr^g?s  often  developed 
I*1  'out  any  sufficient  cause,  spontaneously,  as  it  seenusTvOi  many  cases  it  is  the 
|  «olt  °f  erysipelas  of  the  face,  more  rarely,  of  a  pyoe^idSufeboly  of  the  vessels. 

Course  and  Results. — Abscess  of  the  lid  almost  always  occurs  in  an  acute  form. 

»  of  a  plegmonous  character,  it  is  apt  to  nuOWery  rapid  course.  In  the  oppo- 
j  ekind  °f  cases,  one  or  more  weeks  may  na^tSr  before  the  collection  of  pus  has 
I  "«i  fully  developed  and  advanced  to  its 

I  Resolution  of  an  abscess,  without  srfppMtion,  is  certainly  exceedingly  rare ;  sup- 
L  Km  ftlmost  always  occurs.  Th>  Vfins  while  the  tumor  is  still  increasing  at 
■  or  more  points,  extends  mojV^id  more,  presses  against  the  surface,  and  is 
Down  by  the  development  one  or  more  points  of  suppuration.  As  a  rule, 
us  breaks  through  tha^MOgument.  It  more  rarely  perforates  the  fascia  tarso- 
.  8’  or  evacuates  on  lx\h  sides  of  the  lids. 

.  Iter  the  evacuatmfl^  the  pus,  the  tumor  falls  together,  and  the  cavity  of  the 
*  generally  WMip,  usually  without  leaving  any  kind  of  impairment  of  the 
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lid,  even  if  the  orbicular  muscle  has  suffered  from  being  involved  in  the  inflam¬ 
mation.  In  not  very  unfrequent  cases  the  suppuration  has  a  worse  character,  and 
with  advancing  deliquescence,  especially  of  the  integument,  leads  to  considerable 
losses  of  substance,  whose  consequences  may  be  irregular  cicatrices. 

There  may  be  a  similar  result  in  another  way.  It  may  occur  if  the  abscess  be 
evacuated  at  a  very  late  period,  or  if  only  a  small  portion  of  its  contents  be  thrown  out, 
and  a  great  part  of  the  integument  is  thinned,  or  even  perforated  by  a  continued 
deliquescence  of  the  product  of  inflammation,  or  if  the  inflammation  has  a  hyper¬ 
sthenic  character,  and  a  large  part  of  the  swelling  becomes  gangrenous.  If  the  pus 
be  evacuated  in  the  conjunctival  sac,  it  may  lead  to  a  partial  symblepharon,  or  to  a 
dense  conjunctival  cicatrix  which  will  irritate  the  globe. 


Treatment.— This  should  attempt  first  to  limit  the  development  of  the  ah 
that  is,  the  proliferation  of  tissue.  But  in  case  suppuration  has  already  occurred, | 
the  object  of  treatment  should  be  to  favor  evacuation  of  the  pus,  and  to  secure  a 
method  of  healing  which  may  preserve  the  functions  of  the  lid. 

1.  When  the  inflammation  is  of  a  phlegmonous  character,  a  rigid  constitutional 
and  local  antiphlogistic  treatment  is  indicated.  Iced  compresses  are  particularly  to 
be  recommended,  especially  before  the  appearance  of  suppuration.  They  should  be 
applied  in  proportion  to  the  increase  in  the  local  temperature.  Their  effect  may  be 
assisted,  in  case  of  necessity,  by  a  sufficient  number  of  leeches  placed  on  the  teraj 
poral  region. 

But  where  the  inflammation  appears  less  violent,  especially  where  there  is  less  j 
heat  in  the  parts,  covering  the  lid  with  a  piece  of  linen  cloth,  or  even  warm  appli¬ 
cations,  may  better  answer  the  requirements.  For  this  latter  purpose,  the  use  ot  a 
wet  pledget  of  lint,  fastened  by  adhesive  plaster,  or  a  flannel  bandage,  is  to  be  recom¬ 
mended. 

2.  If  fluctuation  be  seen  at  any  point,  an  opening  should  be  made.  The  incisioi 
should  open  the  abscess  as  wide  as  possible,  but  should  be  always  parallel  to  theedgt 
of  the  lid,  and  well  down  to  the  bottom  of  the  tumor.  Th^Vus  being  then  evacuatel 
by  pressure,  a  tent  should  be  inserted,  and  the  abo^|^s«ribed  bandage  applied 
Where  the  cavity  of  the  abscess  is  quite  large,  it  k^bessary  to  apply  the  bandage 
more  tightly,  in  order  to  keep  the  sides  of  the^mfcy  in  contact  and  favor  their 
adhesion,  which  will  considerably  accelerat^Qb  cure.  The  bandage  should  be 
removed  once  or  twice  a  day,  and  worn  itf^fijne  cavity  of  the  abscess  is  completely 
closed,  and  no  more  pus  evacuated.  pjQ^brSe,  the  wound  should  be  cleansed,  and 
the  edges  brought  in  contact  at  each implication  of  the  bandage. 

3.  If  the  abscess  has  already  spontaneously  opened,  it  is  of  advantage  to  enlarge 
the  perforation,  if  it  be  very  smj£fmd  unfavorably  situated.  If  the  pus  1  as  made  it* 
way  out  posteriorly,  it  is  veig^fi^isable  to  make  a  counter-opening  in  tl»e  inte^uj 
ment,  and  to  introduce  a  wjflo  secure  the  external  evacuation.  When  the  integuj 
;nent  has  become  very  ©In  for  a  great  distance,  and  gangrene  is  threatened,  (,| 
when  the  skin  only  remains  in  the  form  of  several  bridges  between  scattered  l,el 
rations,  division^^Cjjhese  seems  to  be  required  in  order  to  leave  the  cicatrix  as sma 
as  possible.  Qy 
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.  Acne  Ciliaris —  Solitary  Pustule  of  the 
Border  of  the  Lid. 

Symptoms. — The  disease  is  characterized  by  the  appearance  of  circumscribed 
inflammatory  points,  which  push  forward  the  outer  lip  of  the  lid ,  in  roundish ,  circum - 
mbed  nodules ,  and  generally  suppurate. 


These  acne  nodules  are  connected  to  the  sebaceous  follicles,  and  are  therefore 
found  on  the  outer  lip  of  the  lid,  which  is  occupied  by  the  cilia,  or  in  its  immediate 
vicinity.  They  are  more  frequently  seen  on  the  upper,  than  the  lower,  border  of  the 
lid,  because  there  are  not  so  many  cilia  and  sebaceous  follicles  on  the  latter.  There 
is  generally  but  a  single  nodule,  but  occasionally  several  are  developed  at  once 
on  various  points  of  the  border  of  the  lid. 

The  isolated  nodules  generally  reach  the  size  of  a  pea.  They  lie  in  the  sub¬ 
cutaneous  tissue,  but  are  intimately  connected  with  the  tense  and  often  deeply- 
reddened  integument  of  the  border  of  the  lid,  which  is  occasionally  hot  to  ihe  touch. 
They  may  be  somewhat  pushed  over  on  the  tarsal  cartilage.  On  the  rounded  sum¬ 
mits  cilia  shoot  up  in  varying  number.  Between  the  bases  of  the  cilia,  only  an 
increased  exfoliation  of  the  epidermis  is  perceived  in  the  beginning  of  the  affection, 
or  small  crusts  of  dried  sebaceous  material  are  formed  there.  Subsequemly,  on  the 
vertex  of  the  nodule,  a  suppurating  point,  or  a  real  pustule,  is  very  often  developed, 
when  the  pus  breaks  through  the  epidermis. 

If  the  i  odules  of  acne  are  very  quickly  developed,  extensive  inflammatory 
oedema  is  apt  to  occur;  occasionally  the  lids  swell  throughout  their  whole  extent, 
just  ns  if  a  large  abscess  were  about  to  be  formed.  The  swelling  is  then  generally 
very  sensitive,  and  exceedingly  painful. 


Causes. — Acne  ciliaris  appears  at  every  time  of  life,  in  both  segJ^and  under  the 
b'ost  different  conditions.  It  generally  occurs  without  any  eviQnt  external  cause. 
In  other  cases,  however,  some  kind  of  an  injury  of  a  mecharffiyH,  chemical,  or  phys- 
lcal  nature,  is  the  exciting  cause.  Want  of  cleanliness^roch  rubbng  and  wiping 
foe  lids,  the  formation  of  crusts  and  excoriations  o^thevedge  of  the  lid,  when  a 
pnjunotiv.il  catarrh  exists,  are  especially  to  be  met^kmed  in  this  respect.  It  seems 
88 if  the  irritate  1  condition  of  the  integument  thuiQ^cited  were  continued  by  prefer- 
ence  on  the  sebaceous  glands.  Jb 

Persons  who  are  very  much  inclined  tpJGw,  whose  skin  feels  very  smeary,  and 
^  thickly  covered  with  comedones ,  are  rt^Carequently  affected  with  pustule  of  the 
lid-border.  Especially  in  early  lif^d@h*g  the  period  of  puberty,  such  persons  are 
Vll‘y  much  inclined  to  this  affection^?)  that  they  often  have  to  contend  with  it  for 
tilths  and  years.  Even  unapr^wynt  irritations,  wind,  smoke,  and  an  abode  in  dusty 
localities,  straining  the  eye  ^ht  excesses  in  venery,  in  eating  and  drinking,  also 
^  use  of  certain  kind^^^od  and  drink,  e.  g.  of  cheese,  pickles,  wine,  &c.,  lead 
invariably  to  ^development  of  one  or  more  acne  nodules.  This  pre- 
j  disposiiii  n.  just  as  ^Aacne  of  other  portions  of  the  integument,  is  probably  founded 
,n  «n  abnormal  y,  or  in  a  too  great  consistency  of  the  glandular  secretion.  A 
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thick  secretion  is  evacuated  externally  with  difficulty,  the  mouth  of  the  glands  stops  up 
very  readily,  the  sebaceous  material  collects  in  the  latter,  stretches  its  walls,  and 
becomes  rancid,  and  thus  acts  as  a  mechanical  and  chemical  irritant.  It  then  only 
requires  a  slight  irritation  to  set  up  an  inflammation. 

Course  and  Results. — Each  acne  nodule  is  developed  in  an  acute  form.  It 
reaches  its  bight  in  a  few  days,  and  then  rapidly  advances  to  its  termination.  The 
afleeiion  is  not  unfrequently  very  tedious.  When  the  predisposition  to  the  disease 
exists,  one  nodule  shoots  up  after  the  other,  and  passes  through  all  its  phases.  The 
acne  nodule  may  recede  at  any  stage  of  its  development,  and  disappear  by  resorption, 
wiihout  the  occurrence  of  suppuration.  Exceptionally  it  becomes  indurated  (acne 
indarata ),  and  then  exists  for  months  and  years  as  a  roundish,  painless  tumor, 
ranging  between  the  size  of  a  hemp- seed  and  that  of  a  pea.  It  lies  in  the  sub-euta- 
neous  tissue,  and  is  firmly  united  to  the  integument  of  the  margin  of  the  lid,  generally 
suppurates,  and  the  pus  is  evacuated  either  through  the  canal  of  exit  of  the  gland,  or 
breaks  an  opening  through  the  lid  externally,  generally  in  the  vicinity  of  the  mouth 
of  the  hair-follicle,  on  which  the  epidermis  has  been  previously  broken  by  a  pustule. 

After  the  evacuation  of  the  pus  the  nodule  col’apses,  and  generally  all  trace  of  it 
lias  disappeared  in  a  few  days.  Yet  some  hypertrophy  of  the  sub-cutaneous  tissue 
often  remains,  and  in  case  there  is  a  particular  predisposition  to  the  disease,  and  the 
acne  nodules  occur  often  and  on  the  different  parts  of  the  lid  margin,  it  may  become 
calloused.  Blepharitis  may  in  this  way  occur  secondarily,  the  sebaceous  glands  and 
their  surroundings  being  finally  all  involved  in  the  affection. 


In  rare  cases,  actual  ulcers  occur  on  the  situation  of  toe  acne  pustule.  These  become  deep, 
and  when  slow  in  healing,  leave  small  radiate  cicatrices,  which  may  change  the  position  of  the 
cilia.  The  hair-follicle  is  then  not  generally  affected.  Yet  their  suppuration,  with  permanent 
loss  of  the  cilia,  has  been  observed. 

It  is  well  to  remember,  that  secondary  syphilitic  nodules  occur  on  the  edges  of  the  lids,  which 
may  simulate  an  efflorescence  of  acne,  and  if  anti-syphilitic  treatment  be  neglected,  extensive 
losses  of  substance  may  be  caused  by  gradual  ulceration. 


Treatment. — We  should  attempt  first  to  overcome  ttar^redisposition  to  acne, 
or  at  least  to  weaken  its  efficacy.  But  if  the  dise.:sj^®ts  Already  occurred,  the 
proliferation  of  tissue  should  be  checked,  and  the  evap^Mon  of  the  morbid  product 
favored. 

The  most  careful  cleansing  of  the  lids,  vyH^fece  assiduous  keeping  away  of  all 
possible  exciiing  causes,  will  best  fulfill  indication.  When  there  is  any 

tendency  to  the  affection,  the  eye-lids  slrouN-Joe  washed  several  times  a  day  with  a 
piece  of  fine  cotton  cloth  dipped  in  water.  This  prevents  the  collection  of 
secretion,  which  favors  the  stoppaga^rttfe  mouths  of  the  follicle. 

It  is  also  well  to  draw  the  taufel  through  the  fingers  from  time  to  time,  to 
remove  the  cilia,  which  will  off.  In  the  evening,  before  going  to  sleep,  the 

lids  should  he  softened  with^aple  cerate  or  the  like. 

If  an  acne  nodule  b(ySli5^?ly  developed,  if  there  is  great  severity  of  the  inflamma¬ 
tory  symptoms,  deep  rech^s,  great  heat,  and  severe  pain,  cold  applications  will  do 
the  best.  In  other4^fgJs  we  may  safely  do  nothing,  or  confine  ourselves  to  smearing 
the  edge  of  the  li^^ith  fat.  If  the  presence  of  pus  is  already  manifest,  and  if  the 
great  tensiom^l  pain  of  the  part  demand  assistance,  a  small  incision  is  the  best 
treatment,  '^^acne  indurata,  a  weak  ointment  of  iodide  of  potassium  sometimes  does 
service,  ulceration,  the  remedies  in  use  in  the  ulcerative  form  of  blepharitis  should 

be  rfp 


3.  Blepharitis  C  i  1  i  a  r  i  s  —  C  on  f  1  u  e  n  t  Pus¬ 
tule  of  the  Border  of  the  Lid. 

Symptoms.— This  affection  is  characterized  ly  inflammatory  redness  and  swelling 
of  the  edge  of  the  lid,  especially  of  the  outer  lip.  The  border  of  the  lid  is  covered 
nth  yellowish ,  epidermis-like  scales,  or  true  scabs,  which  stick  the  cilia  together  like 
« little  brush,  and  adhere  more  or  less  firmly  to  the  epidermis. 

t  The  symptoms  vary  to  some  extent,  according  to  the  degree  to  which  the 
affection  has  developed. 

a.  In  the  secretory  form  the  redness  of  the  edge  of  the  lid  is  very  striking,  but 
the  swelling  is  not  so.  The  epidermis  appears  very  thin  at  this  point,  so  that  the 
liyperjemic  corion  appears  red  through  it. 

Thin  epidermoid  scales  are  constantly  collected  between  the  lashes,  interspersed 
with  small  granules  of  dried  glandular  secretion. 

At  times,  also,  large  patches  of  a  fatly  epidermoid  mass  are  seen,  which  Surround 
the  base  of  several  lashes,  and  are  continued  like  a  sheath  upon  the  hairs,  uniting 
them  in  bunches.  They  evidently  are  rooted  in  the  interior  of  the  hair-follicle  itself 
coming:  out  from  this. 

A  The  hypertrophying  form  is  especially  characterized  by  a  considerable  increase 
I size  of  the  parts  making  up  the  outer  lip  of  the  lid.  There  is  also  swelling  and 
j  thickening  of  the  integument  and  the  loose  I  issue  surrounding  the  hair-glands.  The 
«ter  lip  of  the  lid,  with  its  immediate  surroundings,  appears  reddened,  at  times 
1Mlng  a  uniform,  at  others  an  irregular,  surface.  The  integument  ishrtTtfyated,  and, 
“ 1,:n"  as  th«  inflammatory  process  shows  some  activity,  it  is  vara&ense.  Subse- 
qnently,  as  the  inflammation  declines,  it  is  somewhat  more  reU^Sd;  even  wrinkled. 

I  *“4  we  may  dislinctly  feel  the  hard  or  cartilaginous  swel  ingrSneath.  Oil  the  sur- 
«s  we  find  extensive  epidermoid  pa'ches,  and  crusts  ofJSeS,  pus-like,  sebaceous 
material,  which  cause  the  lashes  to  stick  togetheOy^ry  frequently  we  find 
«res  in  the  epidermis,  and  actual  excoriations  Wror  these  patches  and  crusts. 

I  lese  bleed  readily,  and  are  rapidly  covered  withQ^h  crusts.  Points  of  suppura- 
I  "'i  and  true  acne  pustules  also  shoot  up  froqgyne  to  time  on  various  parts  of  the 
tl"1,*'  of  the  lid.  In  case  such  collections  oQms  constantly  arise  in  great  number, 

19  Motion  gradually  becomes  an  ulcer^fcVB>btepharitis  ciliarls. 

LC',Abright  or  dark  redness>  P>iffii(^and  thickening  of  the  border  of  the  lid, 
aift  COnstant  syrnPt0,)ls  in  th^jijcerative  form  of  inflammation  of  the  glands 
he ’eletlse,of  tbe  lid-  ’When  {'^leansing  lias  been  neglected,  the  outer  surface  of 
l»liM  ^  °f  tbe  lbl  appears  of^fed  l,y  dense  yellowish-brown  crusts  of  dried  pus, 

I  sreji'11'6  perforated  here,ajffi^trnere  by  cilia,  sticking  to  each  other.  Some  of  these 
I  under  ent’  otbers  loose,  since  fresh  pus,  often  mixed  with  blood,  collects 

Iftroo  ?'  When  is  a  free  seoretion  of  Pns,  this  is  sometimes  exuded 

liemov  V  i  flS?UWd  cracks  occun'inS  in  the  scabs.  When  these  scabs  are 
|  edi  the  oiKm-Vp  and  the  parts  adjacent  are  seen  to  be  covered  by  an  extremely 
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delicate  membrane.  In  many  places,  however,  it  is  excoriated  and  bleeds  readily, 
and  notunfrequently  is  t'-aversed  by  little  farrows.  Here  and  there  we  may  find  sup¬ 
purating  points  or  pustules,  while  ulcers  are  found  on  other  more  numerous  places. 
These  penetrate  more  or  less  deeply,  secreting  thin  pus,  often  streaked  with  blood. 
They  have  a  very  irregular,  jagged  base,  and  the  same  kind  of  edges.  They  are  not 
unfrequently  covered  with  granulations,  and  are  generally  perforated  in  the  center 
by  one  or  more  cilia.  These  often  hang  loosely  to  the  follicle,  may  be  easily  drawn 
out  or  fall  out  of  themselves,  quite  an  amount  of  pus  being  evacuated  at  the  same 
time.  In  severer  cases,  and  particularly  those  which  have  existed  for  a  long  time, 
these  ulcers  are  often  so  numerous  that  they  run  together  for  some  distance,  while 
their  base  always  sinks  more  deeply  in  the  tissue  of  the  edge  of  the  lid,  and  destroys 
the  parts  there.  The  outer  lip  then  appears  as  if  gnawed,  by  very  irregular  losses 
of  substance.  At  times  it  is  even  entirely  wanting,  and  instead  of  it  is  seen  a  kind 
of  groove  or  furrow,  with  jagged  edges,  out  of  which  often  only  a  few  distorted 
cilia  grow,  and  on  whose  base  irregular  radiated  cicatrices  are  seen. 

2.  In  a  more  acute  form,  as  well  as  during  exacerbations,  a  congestive  oedema 
often  arises.  This  often  confines  itself  to  the  zone,  next  to  the  outer  lip  of  the  lid. 
The  latter  then  appears  as  a  deme,  deep-red  swelling.  This  oedema  often  extends 
over  the  whole  lid,  and  causes  this  to  swell  greatly.  Then  pain,  with  or  without 
photophobia,  is  quite  a  common  symptom.  If  the  severity  of  the  process  decreases, 
the  oedema  generally  recedes.  The  subjective  symptoms  are  also  less  decided. 
There  only  remains  great  sensitiveness  to  any  kind  of  an  injurious  influence,  and 
itching,  burning,  biting  sensations  in  the  crust-covered  and  excoriated  edges. 

These  latter  symptoms  are  frequently,  however,  to  be  referred,  to  a  great  extent, 
to  the  affections  accompanying  the  blepharitis.  There  is  generally  also  some  con¬ 
junctival  catarrh.  In  case  it  lasts  some  time,  trachoma  in  all  its  phases  is  also  a 
frequent  accompaniment.  Herpetic  disease  is  frequently  united  to  it,  and  f.oin  the 
frequency  of  the  attacks  becomes  very  troublesome  and  even  dangerous  to  the  eye. 
Besides  this,  the  tarsal  glands  often  participate.  We  often  find  hordeoli  in  connec¬ 
tion  with  blepharitis  ciliaris. 

* 

Sometimes  spawn-like  granules,  similar  to  the  trachomatous®jes,  are  found  on  the  mouths  of 
the  tarsal  glands,  in  the  process  of  proliferation.  Somethf^Ctney  are  so  numerous  that  they 
slope  off  on  opposite  sides,  and  cause  the  inner  lip  to  apiTStfK nodular.  Exceptionally,  an  inflam¬ 
mation  of  the  lachrymal  sac  is  added  to  this. 

Causes. — These,  in  accordance  with/hVualiture  of  the  affection,  are  not  different 
from  those  of  acne  of  the  general  intag5S*ient.  In  blepharitis  ciliaris,  also,  we  have 
reason  to  believe  in  the  existence^) fSr  predisposition  to  the  disease,  but  it  is  also 
caused  by  an  abnormal  glandulau^yetion. 

Want  of  cleanliness,  smok^pytdJ,  wind,  stra:ning  the  eyes,  &c.,  are  here  exciting 
causes,  as  well  as  in  acne  cm^lus  disereta.  In  rare  cases,  body-lice,  or  the  common 
lice,  are  the  exciting  blepharitis  ciliaris.  ( Eimly ,  Lawrence ,  Steffan .) 

Fungous  growthsb^Gjilso  said  to  occur  in  the  hair-follicles,  and  to  be  an  important  cause 
iliaifsVT 


of  blepharitis  cilia: 


hese  fungi  are  said  to  be  very  much  like  those  of  fav us. 


They  have, 


however,  rareh^^be  than  one  or  two  branches  They  have  been  found  with  thick  flakes  of  ep>  I 
dermis,  as  ^i^tfJnass,  surrounding  the  shortened  and  pointed,  but  not  swollen,  hair-bulb,  within  ■ 
the  sheath,  Tine  hair  may  generally  be  drawn  out  without  pain.  Blepharitis  thus  caused  is  sal^  | 


to  be 
Gn^ll^H 


^obstinate,  recurring  frequently,  accompanied  by  pustular  and  crust  formations, 
rto  atrophy  and  complete  loss  of  the  cilia,  as  well  as  to  distortion  of  the  edge  of  tlf 
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lid,  with  ectropion.  l£  is  undoubtedly  contagious,  and  is  generally  found  in  several  members  of 
the  same  family.  ( Ellinger .)  Recent  examinations  have  not  confirmed  the  existence  of  fungi. 
(Schiess-  Gemuseus.) 

The  disease  is  often  secondarily  developed,  in  the  course  of  a  conjunctivitis. 
When  there  is  a  predisposition,  the  process  may  be  continued  directly  upon  the  lid- 
glands;  or,  on  the  other  hand,  an  exciting  cause  may  be  the  formation  of  crusts  on 
the  orifices  of  the  hair-follicles.  The  acute  exanthemata,  particularly  small-pox, 
eczema,  and  impetigo,  have  some  influence  in  causing  the  disease.  In  case  these 
exanthemata  localize  themselves  on  the  lids  in  the  form  of  numerous  efflorescences, 
a  blepharitis  ciliaris  often  remains,  after  the  constitutional  disease  has  run  its  course. 
This  is  the  same,  in  all  its  characteristics,  with  acne  ciliaris,  and  can  not  be  dis¬ 
tinguished  from  it. 

Course. — Blepharitis  ciliaris  is  a  decidedly  chronic  affection,  which  may  exist 
for  months  or  years.  In  some  cases  it  is  an  habitual  disen.se,  until  advanced  age 
Exacerbations  are  then  generally  interchanged  with  remissions.  The  latter  are 
often  so  complete,  that  there  is  actually  no  inflammation  while  they  last,  and 
only  the  consequences  of  the  preceding  inflammation  remain.  Yet  the  slightest 
injurious  influence  is  sufficient  to  set  up  the  inflammation,  and  to  continue  it  for 
weeks.  These  exacerbations  often  appear  periodically  without  any  recognizable 
exciting  cause,  at  certain  seasons  of  the  year;  for  instance,  in  the  spring. 

Results. — 1.  When  the  predisposition  is  not  too  great,  or  when  it  is  com¬ 
pletely  subdued  in  course  of  time,  and  the  patient  is  appropriately  managed, 
blepharitis  ciliaris  often  gets  well  spontaneously.  Thus,  for  example,  we  by  no 
means  unfrequently  see  an  inflammation  of  the  glands  at  the  edge  of  the  lid,  which 
occurs  during  the  beginning  of  puberty,  and  disappears  in  more  advanced  life  without 
«'ny  treatment.  But  whoever  has  decided  expectations  of  such  a  result  will  be  often 
bitterly  disappointed.  We  may  properly  assert  that  blepharitis  ciliaris  requires  a 
careful  treatment,  if  we  do  not  wish  it  to  be  protracted,  and  to  finalMcause  incurable 
and  extremely  unpleasant  results.  With  a  careful  method  of  tre&^eot,  and  appro¬ 
priate  condition  of  the  patient,  the  absolute  «»r  relative  cure  iaj^erally  easy.  Yet, 
in  persons  very  much  predisposed  to  the  disease,  the  relapde^are  not  unfrequent, 
and  in  some  cases  the  disease  obstinately  resists  all  inettoraof  treatment,  or  is  only 
at  intervals  somewhat  alleviated. 

The  severity  of  the  process  and  the  previous  du^ti/>irof  the  disease  are  of  slight 
importance  as  to  the  probability  of  cure.  SojJfcjimes  the  secretory  form  of  the 
disease  resists  all  treatment,-  or  always  returns,  wiile,  on  the  other  hand,  long-exist¬ 
ing  and  fir-advanced  cases  of  hypertrophy^  or  ulcerative  blepharitis  often  yield 
completely,  in  an  astonishingly  short  tiujpNj)  a  proper  treatment.  Yet  the  severity 

the  disease  and  its  previous  durati^greatly  influence  its  possible  consequences. 

2.  Thus,  when  hypertrophic  /wO.  iritis  ciliaris  has  lasted  for  a  long  time,  a 
callous  thickening  of  the  edges  <>%t/e  lids,  tylosis  or pachyblepharosis,  readily  occurs. 
The  connective  tissue  arount^Hje  ha:r- follicles  increa-es  in  amount,  in  consequence 
°f  the  inflammatory  proli  ton.  It  thickens  at  the  same  time,  and  thus  forms  a 
callus.  This  puffs  ou^  th<J\dge  of  the  lid  like  a  pad,  and  rounds  off,  or  completely 
obi  terates  the  outefw^of  the  lid.  This  swelling  is  quite  hard  to  the  touch,  often 
Ta-arlv  cartilaginQfa.  The  surface  is  sometimes  smooth,  again  irregu’ar.  The 
integument  of^^lffi  is  stretched  over  it,  often  considerably  thickened,  and  more  oi 


& 
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less  reddened.  In  consequence  of  tlie  distention  which  the  zone  of  exit  of  the  cilia 
undergoes  from  the  less  sensitive  tumor  beneath,  it  appears  broadened.  Then  it 
often  seems  as  if  there  were  newly-formed  hair  on  unusual  situations,  especially  on 
the  distorted  surface  of  the  edge  of  the  lid  ( distichiasis .)  Between  the  lashes, 
epidermoid  scales,  and  often  rigid  flakes  of  horny  glandular  secretion,  are  found, 
which  cause  some  of  the  cilia  to  stick  together. 

We  find,  in  the  rigid  tissue  of  the  calloused  edge  of  the  lid,  a  friable  and  gritty  substance, 
together  with  degenerated  connective  tissue.  These  are  the  remains  of  the  hair-follicles,  which 
have  been  distended  and  destroyed  by  proliferation.  They  are  sometimes  quite  large.  They 
then  form,  as  it  were,  the  nucleus  of  a  tumor  of  thickened  connective  tissue.  The  irregularity  of 
the  edge  of  the  lid  is  caused  by  such  tumors.  The  subtarsal  muscle  is  probably  destroyed  by 
atrophy  in  the  tylotic  edge  of  the  lid. 


3.  The  hair-follicles  themselves  often  participate  in  severe  and  long-standing 
inflammation  of  the  glands  at  the  edge  of  the  lid.  They  generally  atrophy  and 
are  entirely  destroyed.  The  border  of  the  lid  then  appears  completely  bald,  or  is 
so  at  intervals  (partial  or  complete  madarosis).  Occasionally  only  the  hair-follicles, 
and  with  them  the  cilia,  deteriorate,  and  then  assume  the  character  of  the  first 
growth  of  hair,  become  thin  and  devoid  of  pigment,  are  fissured  in  the  bulb,  so  that 
two  or  more  proceed  from  one  follicle.  They  are  curved  in  different  directions,  and 
are  turned  in  upon  the  cornea  ( trichiasis ). 

4.  The  ulcerative  form  of  blepharitis  ciliaris  leads  at  times  to  tylosis,  more  fre¬ 
quently  to  madarosis  and  trichiasis.  Cicatrices  from  the  ulcers  are  also  much  to  be 
feared.  They  are  always  radiated,  are  irregularly  drawn  together,  and  give  a  false 
direction  to  the  adjacent  cilia.  At  times  they  unfortunately  bend  these  inward, 
and  thus  easily  cause  extremely  injurious  effects. 

5.  In  cases  of  very  long  existing  blepharitis  ciliaris,  particularly  the  ulcerated 

form,  not  only  is  the  edge  of  the  lid  distorted,  but  the  external  skin  of  the  lid  is 
also  frequently  shortened,  since  the  latter  on  the  one  hand  takes  a  direct  part  in  the 
inflammatory  process,  on  the  other  hand,  however,  is  maintain^  in  a  state  of  irri¬ 
tation  by  the  tears  which  constantly  overflow  on  account  ^od3fective  conducting 
power  in  the  lachrymal  passages,  and  finally  shrinks.  TH^consequence  is  that  the 
zone  of  the  tarsal  conjunctiva  nearest  the  edge  of  thgjfln&i  is  turned  outwards  over 
the  edge  of  the  cartilage,  and  becomes  visible  as  red,  generally  velvet-like, 

rough  edge  upon  the  border  of  the  lid,  from  several  lines  wide.  The  inner 

margin  of  the  lid,  together  with  the  punctun^JI  then  everted  and  can  no  longer 
be  distinguished  from  the  external  mar<n^Qccupiecl  by  a  few  lashes.  Both  come 
together  in  a  single,  somewhat  irregular  rare,  which  is  formed  by  the  edge  of  the 
external  integument.  & 


& 


Treatment. — We  should  i^ove  and  keep  away  all  injurious  influences  which 
may  excite  and  keep  up  tl^Tdkease,  especially  all  impediments  to  the  removal  of  the 
glandular  secretion.  WeNknuld  then  oppose  directly  the  proliferation  of  tissue, 
and  finally  modify  thb^O-racter  of  the  secretion.  We  should  also  assist  the  retro¬ 
gression  of  the  dis^J^  and  the  absorption  of  the  newly-formed  elements,  which, 
being  in  the  pr^e^rof  higher  formation,  may  cause  a  degenerative  hyper; rophy  of 
the  edge  of  tl^iid. 

1.  The4&st  indication  arising  from  the  cause  requires  a  proper  care  of  the  eyes. 
Withqu^Q^s*  all  treatment  is  generally  of  no  avail. 

nonally  river-bathing,  and,  still  more,  sea-bathing,  has  a  good  effect  in  obstinate  inflam- 
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mation  of  the  glands  at  the  edge  of  the  lid,  especially  in  persons  having  a  very  delicate  skin 
and  excitable  nervous  system. 

2.  A  second  indispensable  requirement  for  any  effect  from  treatment,  is  to  keep 
away  dried  glandular  secretion  from  the  edges  of  the  lids,  and  to  prevent  excoria¬ 
tions. 

a.  As  soon  as  any  kind  of  epidermic  scales  or  actual  crusts  are  seen  on  the  edge 
of  the  lid,  they  should  be  removed.  This  should  not  be  done  by  rubbing  the  lids  ;  the 
patient  will  be  easily  induced  to  this  by  itching  sensations,  and  excoriations  are 
readily  caused.  These  excoriations  are  quickly  covered  by  lymph,  which  dries  in  a 
scab,  and  makes  the  matter  worse.  The  secretion  should  be  first  softened,  and  then 
carefully  removed  with  charpie.  The  remainder  is  either  removed  with  a  stiff 
camel’s-hair  brush,  or  by  drawing  the  cilia  between  the  thumb  and  fingers.  It  is  well, 
at  the  same  time,  to  exercise  a  slight  traction  on  the  lashes,  in  order  to  remove  those 
which  have  become  loose,  because  they  are  as  irritating  as  foreign  bodies,  and  they 
also  render  difficult  the  separation  of  the  glandular  secretion  by  narrowing  the 
opening  of  the  follicle. 

Such  a  cleansing  is  particularly  necessary  in  the  morning.  When  insufficient 
care  is  taken,  large  crusts  collect  and  completely  close  the  lids.  But  cleansing  is 
also  necessary  during  the  day.  It  should  be  repeated  as  often  as  the  dried  secretion 
is  seen  on  the  edge  of  the  lid. 

Fomentations,  with  clear,  lukewarm  water,  used  with  clean,  soft  linen,  forms  the 
best  method  of  softening  the  crusts.  The  water  should  contain  as  little  of  the  salts 
as  possible.  Bor  this  reason  distilled  water  is  to  be  advised. 

The  use  of  lukewarm  decoctions  of  marsh-11. allow,  &c.,  has  been  much  recommended  for  this 
purpose.  Cataplasms  of  boiled  rice,  of  linseed-meal  in  mallow-tea,  are  not  less  recommended. 
Some  pencil  the  edge  of  the  lid  with  warm  milk,  in  which  a  little  piece  of  butter  has  been 
dissolved,  and  then  bathe  the  parts  with  lukewarm  water  until  the  desired  purpose  is  attained. 


Tutise  prsep. 

Boli.  armen.  aa.  dr.  1. 


Merc,  prsec.  albi  dr.  1-2, 
Ungt.  simpl.  dr.  2. 


recommended  in  very  chronic  cases  occurring  in  old  persons. 
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In  the  use  of  these  remedies  we  should  see  that  they  come  in  immediate  contact 
with  the  edge  of  the  lid  and  the  openings  of  the  follicles,  and  therefore  the  brush 
should  be  introduced  between  the  bases  of  the  cilia.  The  irritation  following  the 
application  only  requires  treatment  when  it  is  very  great,  and  then  we  may  employ 
cold  compresses  to  subdue  it.  If  this  is  not  sufficient  to  remove  the  irritation,  if 
the  pain  continues  for  hours,  in  spite  of  their  employment,  and  if,  besides,  great 
redness  remains,  or  if  the  edge  of  the  lid  swells  greatly,  it  is  well  to  use  weaker 
ointments. 

When  the  ointments  have  little  effect,  or  are  not  well  borne,  a  strong  solution  of 
nitrate  of  silver  often  does  excellent  service,  even  in  very  obstinate  and  old  cases. 
This  is  placed  on  the  closed  eyelids  once  a  day,  with  a  camel’s-hair  brush,  and  the 
excess  washed  off  with  water.  Just  as  an  ointment,  it  should  act  especially  on  the 
openings  of  the  hair-follicles  and  upon  any  excoriated  spots,  the  pencil  being  intro¬ 
duced  between  the  individual  cilia. 

Instead  of  the  lunar  caustic,  the  sulphate  of  copper  may  also  be  employed. 
Painting  the  ulcerated  edge  of  the  lid  with  a  flat,  broad  crystal  is  said  to  do  good 
service  in  connection  with  lukewarm  poultices  {Mooren). 

Suppurating  points  and  pustules  should  be  evacuated  by  the  knife  or  pressure, 
before  the  use  of  the  irritants.  In  isolated  or  connected  ulcers,  if  their  base  be  very 
irregular,  and  the  secretion  is  of  an  unpleasant  character,  but  especially  when  they 
are  much  granulated,  we  do  well  to  use  the  mitigated  nitrate  of  silver,  cauterizing 
each  ulcerated  point.  If  the  condition  is  improved,  we  should  then  pencil  the  part 
with  strong  solutions,  and  subsequently  use  ointments. 

Many  recommend  to  pull  out  all  the  lashes  previous  to  cauterizations  with  nitrate 
of  silver  ( Quadri ).  In  case  formations  of  fungus  on  the  hair  bulbs  keep  up  the 
inflammatory  process,  continual  depilation  may  be  of  advantage,  otherwise  it  is 
generally  superfluous.  In  some  cases  of  very  obstinate  blepharitis,  a  cure  or  improve¬ 
ment  has  been  obtained  by  cutting  through  the  skin  of  the  lid,  along  the  external 
margin,  and  thus  endeavoring  to  cause  degeneration  of  the  bulbs  of  the  lashes 
(Staverihagen).  In  a  case  of  inveterate  blepharitis  ciliari^O^ting  for  many  years, 
and  resisting  all  treatment,  which  had  already  led  to  ci<^fci&ial  knotty  deformity  of 
the  edge  of  the  lid  and  to  degeneration  of  mostr^^he  cilia,  a  rapid  cure  was 
effected  by  removal  of  the  layer  of  hair  bulbs  riufffcb  manner  usually  employed  in 
trichiasis. 


Especial  efficacy  was  formerly  attached  to  ^e^white  precipitate  in  the  form  of  an  oint¬ 
ment.  It  was  used  either  pure,  four  to  six  gmns  to  the  drachm  of  the  vehicle,  or  combined 
with  tar : 

]£.  Merc.  precip'.,alb.  gr.  4-6. 

Picis.  liquidis.  3  i. 

Ce^^3ip.  3  i* 

It  is  used  two  or  three  time(a  jay.  This  remedy  has  certainly  no  advantage  over  the  ointment 
of  the  yellow  oxide.  ^  Bencftmg  the  ulcer  with  tincture  of  iodine  seems  to  have  no  especia 
advantage. 

4.  If  blepha^^oe  accompanied  by  conjunctival  catarrh,  besides  the  ointment, 
the  remediq^yise  in  the  last-named  affection  should  also  be  used.  In  long-existing 
blepharitis^  ahy  relaxation  or  roughness  of  the  conjunctiva  demands  especial  notice. 
These^eqtfy-e  cauterizations,  as  in  trachoma.  If  caustics  are  not  used,  the 
riti^s  apt  to  resist  all  treatment. 
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5.  In  severe  tylosis,  such  as  not  unfrequently  is  left  after  ancient  hypertrophic 
blepharitis,  very  excellent  results  are  produced,  in  some  cases,  by  fastening  a  bunch 
of  charpie,  dipped  in  a  strong  solution  of  nitrate  of  silver,  on  the  closed  lids,  by 
means  of  a  flannel  bandage,  and  wearing  it  from  eight  to  fourteen  days. 

Some  authors  recommend  the  production  of  a  slough  with  nitrate  of  silver  in  substance,  in 
the  integument  covering  the  swelling,  and,  at  the  same  time,  pulling  out  all  the  cilia  ;  others 
expect  relief  from  the  use  of  cataplasms  in  connection  with  iodine  or  mercurial  ointment. 
Pen ci]  mgs  with  an  ointment  of  the  dilute  iodide  of  mercury,  one-third  to  one-half  grain  to  the 
drachm  of  ointment,  are  also  recommended. 

6.  Madarosis  is  incurable.  The  eyes  should  be  protected  by  dust-spectacles, 
protecting  spectacles,  &c. 

Authorities. — Himly ,  Krankheiten  und  Missbildungen,  <fcc.  I.  Berlin.  1843.  S.  241,  244. — 
Stepan,  kl.  Mntbl.  1866.  S.  43. — Lawrence ,  Mackenzie ,  Trait d  d.  mal.  d.  yeux.  traduit  p.  War- 
lomont  et  Testelin.  I.  Paris.  1856.  P.  322. — Quadri ,  ibid.  S.  200. — Ellinger ,  Virchow’s  Archiv. 
23.  Bd.  S.  449. — Schiess-Gemuseus ,  ibid.  3?.  Bd.  S.  132. — Arlt,  Die  Krankheiten  des  Auges.  III. 
Prag.  1856.  S.  351,  356. — Stilling ,  kl.  Monatbl.  1869.  S.  198. — Sdmisch ,  ibid.  S.  339. — Mooren, 
Ophth.  Beob.  S.  45. — Stavenhagen.  kl.  Beob.  S.  21. 


4.  Blepharitis  Tarsalis;  Hordeolum — Stye. 


Symptoms. — Stye  is  a  swelling  of  a  tarsal  gland.  This  is  filled  with  a  substance 
resembling  pus ,  and  occurs  with  inflammatory  symptoms .  The  tumor  is  firmly  seated 
in  the  thickness  of  the  lid  itself  and  the  integument  may  be  distinctly  moved  over  it. 

The  swelling  varies  in  size  from  that  of  a  millet-seed  to  a  bean.  It  is  generally 
roundish  or  oval  in  shape,  has  quite  a  smooth  surface,  and  is  somewhat  elastic.  It 
is  hard  to  the  touch. 

Styes  are  easily  recognized  on  the  outer  surface  of  the  lid,  but  on  the  inner  it  is 
more  difficult,  on  account  of  the  thickness  of  the  cartilage.  It  is  only  when  the  lid 
is  everted,  and  the  cartilage  with  the  conjunctiva  placed  on  the  stretch,  that  we  may 
detect  the  tumor.  The  pus-like  contents  are  seen  through  its  coating,  causing  it  to 
resemble  a  gray  or  yellow  spot,  plainly  distinguished  from  the  deeply-reddened 
conjunctiva. 

Internal  hordeola  are  only  seen  externally,  when  they  are  quite  large.  They  are, 
however,  very  distinct  on  the  inner  tarsal  surface,  where  they  are  easily  recognized 
by  their  color,  which  is  yellow,  like  pus. 

When  the  lid  is  everted,  they  occasionally  press  out  the  palpebral  conjunctiva  in 
the  form  of  flat,  yellow  ve deles,  having  a  thin  coating  of  roundish,  oval,  or  even  pe¬ 
dunculated  shape. 

Styes  which  occur  in  that  part  of  the  gland  lying  without  the  cartilage,  push  out 
the  portion  of  the  free  border  of  the  lid,  the  conjunctiva,  and  the  intermediate  piece 
of  the  inner  lip,  in  a  round  projection,  while  the  outer  lip  o£%he  lid  maintains  its 
normal  shape,  position,  and  generally  its  mobility.  The  ^m^ipheral  hordeolum  is 
thus  distinguished  from  the  solitary  pustule  of  the  border®  the  lid.  A  suppurating 
point  is  generally  found  at  the  summit  of  the  tumor. OSts  position  generally  corre¬ 
sponds  to  the  opening  of  the  affected  gland.  ItpjCJh  appears  like  a  nipple,  as  it 
were,  on  the  rounded-off  inner  lip,  and,  on  pm^s^^being  made  upon  it,  evacuates  a 
portion  of  the  purulent  contents.  . 

Causes. — These  are  the  same  as  thos  rue  acne.  Hordeolum  is  nothing  more 
than  a  pustule  of  the  tarsal  glands.  J&.  ... 

The  disease  is  very  often  secon(uW,  in  consequence  of  the  continuation  of  an 
inflammation  from  the  conju^C#  Ifpon  the  cartilage.  Ilordeoli  are  often  com¬ 
plications  of  very  old  caUr^TjS  conjunctivitis,  but  particularly  of  inveterate  tra¬ 
choma.  They  then  app&lin  great  numbers,  one  immediately  after  the  other. 
They  continually  rec^r^ppd  finally  lead  to  degeneration  of  the  cartilage  and  deform¬ 
ity  of  the  lids.  Qy 

Course.— generally  occurs  with  very  severe  inflammation,  often  even  with 
decided  feveiv\>rhe  affected  lid  and  c  mjunctiva  are  very  red,  and  swell  so  muck 
that  the  ghaMular  tumor  is  completely  covered.  Very  severe  pain  generally  occurs, 
and  n^tn^frequently  photophobia  and  lachrymation. 
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The  affection  reaches  its  highest  point  in  a  few  days,  and  advances  to  its  termi¬ 
nation  just  as  rapidly,  or  perhaps  the  inflammatory  symptoms  decrease,  are  limited 
to  the  immediate  vicinity  of  the  affected  acinus ,  but  the  stye  itself  becomes  chronic. 
In  other  cases,  the  hordeolum  occurs  with  scarcely  any  noticeable  symptoms.  It 
grows  for  months,  and  sometimes  with  exacerbations  and  remissions,  until  at  last  it 
gradually  proceeds  to  a  termination. 


Results. — 1.  Stye  is  not  unfrequently  removed  by  absorption.  This  occurs  more 
easily  in  recent  hordeola  and  those  which  have  occurred  rapidly,  than  in  the  opposite 
class  of  cases.  Yet  sometimes  hordeola  are  absorbed,  although  very  slowly,  which 
have  existed  for  months,  and  have  already  become  chalazia. 

2.  In  the  greater  number  of  cases,  hordeolum  evacuates  its  contents,  and  thus 
goes  on  to  cure  in  the  quickest  way.  The  evacuation  occurs  often  through  the  canal 
of  exit  of  the  gland,  either  spontaneously  or  by  the  aid  of  external  pressure.  This 
occurs  most  frequently  in  peripheral  hordeola,  less  often  in  those  which  are  internal 
or  external,  especially  when  they  are  situated  far  from  the  edge  of  the  lid.  The  tumor 
sometimes  opens  in  the  conjunctival  sac;  one  layer  after  the  other  of  the  inner  wall 
of  the  abscess  being  involved  in  the  disease,  it  becomes  relaxed,  deliquesces  into  pus, 
and  finally  a  suppurative  opening  occurs.  In  internal  hordeolum,  such  an  opening 
into  the  conjunctival  sac  is  the  ordinary  result.  Peripheral  styes  are  most  frequently 
evacuated  in  this  way.  An  internal  opening  is  more  rarely  observed  in  external 
hordeoli,  the  tarsal  cartilage  being  too  thick  to  allow  it.  If  the  evacuation  be  nearly 
complete,  the  cavity  of  the  abscess  generally  closes  by  a  cicatrix ;  but  in  not  a  few 
,  the  disease  does  not  terminate  when  evacuation  occurs.  The  proliferation  of 
>  still  goes  on  in  the  walls  of  the  cavity.  Yet  the  morbid  product  is  not  generally 
pus,  but  rather  a  gelatinous  material,  which  fills  the  somewhat  contracted  cavity, 
Md  projects  in  little  lumps  from  the  opening,  giving  it  the  character  of  an  unhealthy 
i  often  deep  ulcer,  not  unlike  a  chancre.  This  is  embryonal  connective  tissue 
j  with  neoplastic  vessels — an  over-developed  cicatritial  mass,  whose  superficial  layers 
|  still  excrete  pus.  Occasionally  this  neoplasia  is  somewhat  thicker  and  mcw’e  vascular 
i  the  beginning.  It  has  the  appearance  of  exuberant  granulatiou^wich  grow 
’the  perforation.  In  rare  instances  large  tumors  are  thus  fortfM?  which  exist 
weeks  and  months,  keeping  up  the  suppuration,  but  at  lasfcQsmnk  and  leave 
|  behind  a  small,  tendinous  cicatrix.  vCx 

The  pus  rarely  breaks  through  externally.  This  occuiwkost  frequently  in  per¬ 
ipheral  styes ;  in  internal  ones,  scarcely  ever  ;  in  exte/ruJy€nly  very  exceptionally. 
External  hordeolum  has  the  very  same  tendency  to  $raStrate  itself.  It  becomes  dis- 
1  tended  in  a  direction  toward  the  integument  more  a0nnore,  drawing  one  layer  after 
I  another  into  the  process,  and  causing  them  to  ^liquosce.  Here  and  there  the  pus 
be  diffused  in  the  submuscular  tissu€U0&i  then  absorbed.  In  by  far  the 
I  grater  number  of  cases  the  pus  remaiq£^2&apsuled  in  the  manner  just  described, 
1  and  the  morbid  process  ceases  much  hpw*&  the  inflammation  has  extended  to  the 
I '"tegument.  C/ 

his  of  great  importance,  in  this«i^JgJct,  to  note  that  the  moment  when  the  abscess  has  over- 
J"nethe  resistance  of  the  cartilag^pyM  a  looser  tissue  opposes  its  distention,  the  pressure  exer- 
b|0n  COntenks  ia  lessened,  and  the  conditions  for  resolution  are  much  more 

soon  as  the  in^knmation  recedes,  the  tumor  also  lessens.  Hot  only  the  con- 
nt8  °29^e  areo  its  walls,  are  absorbed  to  some  extent.  The  absorption 
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may  be  even  complete,  and  in  a  relatively  short  time  no  trace  of  the  tumor  be  left. 
Again,  it  not  unfrequently  occurs  that,  sooner  or  later,  there  is  a  relapse.  The  hor¬ 
deolum  again  swells  out,  but  again  recedes  in  part,  again  growing,  &c.,  until  finally, 
months  after,  the  morbid  process  comes  to  a  close  in  one  way  or  the  other.  But 
generally,  under  such  circumstances,  the  hordeolum  is  changed  into  a  so-called 
chalazion. 

3.  Chalazion  is  distinguished  from  hordeolum  only  by  the  disappearance  of  the 
symptoms  indicating  inflammation,  especially  the  hyperaemia  and  sensitiveness.  It 
is  a  hordeolum  in  which  the  proliferation  of  tissue  has  somewhat  receded,  or  at 
least  is  no  longer  plainly  seen,  and  which  has  become,  to  a  certain  degree,  permanent. 
There  are  no  marked  changes,  except  at  long  intervals.  As  has  been  said,  this 
results  by  far  the  most  frequently  in  external  hordeolum,  because  these  are  evacuated 
with  the  greatest  difficulty,  and  their  complete  resorption  does  not  easily  occur. 
Under  unfavorable  circumstances  a  peripheral,  and  even  an  internal,  hordeolum,  may 
become  a  chalazion.  In  accordance  with  this,  not  only  the  situation  but  the  shape 
of  the  hordeolum  varies.  External  hordeola  often  appear  as  longish  oval  elevations, 
which  project  from  the  anterior  surface  of  the  cartilage  with  a  slight  convexity.  In 
other  cases  they  are  generally  roundish  tumors,  varying  in  size  between  a  pea  and  a 
bean,  rising  abruptly  from  the  anterior  wall  of  the  tarsal  cartilage,  and  resting  flatly 
on  this,  or  by  a  peduncle.  They  are  thus,  as  well  as  by  the  mobility  of  the  integu¬ 
ment,  distinguished  from  sebaceous  tumors  over  them,  which  sometimes  arise  in  the 
sub-cutaneous  tissue  of  the  lids. 

Internal  hordeola  seldom  acquire  any  considerable  size.  They  always  have  a  flat 
surface,  from  the  pressure  which  the  lid  itself  exerts  upon  them.  Occasionally  we 
find  an  internal  chalazion,  whose  base  appears  pedunculated,  the  vesicular  covering 
being  curved  inward,  and  forms  a  groove,  on  account  of  the  lessening  of  the  con¬ 
tents  of  the  cavity.  Peripheral  chalazia  seldom  become  larger  than  a  grain  of 
pepper  or  a  small  pea.  They  are  generally  roundish  ;  they  push  the  cover  of  the 
lid  somewhat  outward,  and  cause  the  blunted  inner  lip  of  the  lid  to  project  like  an 
arch. 


The  metamorphoses,  by  which  a  hordeolum  becomes  a  q!™reion,  affect  not  only  the  envelope, 
but  also  the  contents  of  the  tumor.  The  inflammatory  svmhbg  decreases  somewhat  with  lessening  I 
of  the  hyperaemia,  and  with  resorption  of  a  portion  ofc^/inflammatory  product,  but  it  markedly  j 
increases  in  thickness,  and  finally  changes  into  a  terfclVmus  capsule.  This  has  a  smooth  iuner  and  I 
an  externally  rough,  villous  surface,  by  whic^hmtSc  it  is  intimately  connected  to  the  loosely- 
woven  adjacent  layer.  In  internal  and  ext^rnaMiordeoli,  the  tendinous  capsule  is  united  to  the 
cartilage  at  the  base  of  the  tumor.  It  pas^ySnmediately  over  into  the  latter,  and  thus  marks  off 
a  piece  of  cartilage,  which  forms  the  waji  orthe  cavity  on  that  side.  This  piece  of  cartilage  is  not 
unfrequently  thinned,  often  so  muchj|A$at,  even  in  external  hordeola,  the  contents  of  the  cavity 
glimmer  through  the  tarsal  conjuma^^with  a  grayish  or  yellowish  color. 

In  peripheral  chalazia,  thenar  triage  of  course  does  not  form  a  part  of  the  capsule.  This  is  | 
completely  neoplastic.  It  cltfSfcpthe  canal  of  the  affected  tarsal  gland,  and  may  cause  its  oblitera¬ 
tion.  If  the  chalazion  tfs  ytnated  near  the  inner  angle,  the  lachrymal  canaliculi  may  he  | 
endangered  in  the  same  nhrmier. 

The  contents  of chalazion  often  maintain  the  consistency  and  appearance  of  pus  for a  I 
long  time,  for  we<ri^|ptnd  months.  But  generally  they  acquire  more  and  more  the  character  o 
granulation J^s^^\Firchoiv. )  It  is  changed  to  a  thick  gelatinous  mass,  which  is  general) 
streaked  wA^Jbod,  and  mixed,  more  or  less  abundantly,  with  cellular  elements.  Final'}* 
however.  iTI^ckens  to  a  friable,  fatty,  calcareous  mass,  in  which  epithelial  scales,  and,  more  rare) 
larger -m^icrements,  are  found  {atheroma).  This  development  is  often  united  with  mar'  I 
decreiisp  ill  size.  The  chalazion  falls  inward,  and  may  become  so  small  that  it  is  only  perceived  on  | 
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close  examination  of  the  lid,  having  evidently  been  cured  by  absorption.  Yet  the  increase  in 
thickness  of  the  contents  of  the  tumor  is  not  always  accompanied  by  a  great  decrease  in  the  size. 
It  is  replaced  by  a  serous  exudation  to  the  same  extent  that  the  original  contents  are  lessened, 
and  the  walls  of  the  cavity  remain  distended.  In  old  chalazia  we  not  unfrequently  find,  as  the 
contents  of  the  large  cavity,  a  turbid  fluid,  mingled  with  a  great  quantity  of  epithelial  cells,  free 
fat,  cholestearine  crystals,  and  calcareous  granules.  Occasionally  the  contents  have  become  a 
brownish-yellow,  translucent,  fatty  or  briny  fluid.  The  tumor  has  become  a  cyst  or  hydatid. 

It  is  worthy  of  mention,  that  the  cavity  of  old  chalazia  is  not  always  a  simple  one,  but  that  we 
not  unfrequently  find  in  the  interior  of  the  tumor  a  kind  of  connective-tissue  partitions,  making 
larger  or  smaller  cavities,  in  which  limpid  fluid,  regressive  metamorphosed  pus,  and  often 
embryonal  connective  tissue,  are  found.  It  appears,  in  such  cases,  as  if  there  were  several 
chalazia,  which  have  become  developed  in  adjacent  glands,  or  acini  of  single  glands,  and  which 
have  finally  run  together. 

Treatment. — The  treatment  of  hordeolum  is  founded  on  the  same  principles  as 
that  of  abscesses  in  general.  We  should  first  prevent  the  formation  of  the  stye,  by 
attacking  the  inflammatory  process.  If  we  can  not  accomplish  this,  we  may  some¬ 
what  retard  its  formation.  In  the  second  place,  we  should  remove  the  pus  as  quickly 
and  thoroughly  as  possible.  We  do  this  in  order  to  remove  a  great  portion  of  the 
proliferating  elements,  and,  by  lessening  the  tension,  to  favor  resolution  of  the  morbid 
changes  as  far  as  possible.  If  there  are  any  remains  of  the  inflammatory  product, 
absorption  should  be  excited.  In  case  this  proves  insufficient,  they  should  be 
removed  with  the  knife. 

1.  If  the  hordeolum  appears  with  severe  and  extensive  symptoms  of  inflamma¬ 
tion,  a  local  antiphlogistic  treatment,  together  with  the  use  of  cold  applications,  is 
appropriate.  In  the  remaining  cases,  cold  applications  can  only  he  sparingly  used-, 
and  then  in  order  to  counteract  attacks  of  pain,  burning  sensation,  &c.  An  expec¬ 
tant  treatment  is  then  indicated.  Where  the  inflammatory  symptoms  have  been  not 
very  decided  from  the  beginning,  or  quickly  recede,  but  the  tumor  slowly  increases 
in  size,  without  the  occurrence  of  suppuration,  where  induration  is  threatened,  the 
employment  of  warm  applications  may  be  of  advantage. 

2.  If  a  point  of  suppuration  shows  itself,  the  abscess  should  beVmmediately 
evacuated.  When  the  pus  collects  at  the  mouth  of  a  tarsal  gland.^jmreWe  exerted 
npon  the  tumor  is  often  sufficient  to  evacuate  its  contents.  If  thH0)oes  not  occur  at 
the  first  attempt,  or  if  the  swelling  is  very  painful,  so  that  a  n^oi^powerful  pressure 
will  not  be  borne,  we  may  wait  one  or  two  days,  continui^@e  treatment  indicated 
under  the  first  paragraph  (1). 

The  evacuation  then  either  spontaneously  occurdfon  re  easily  induced.  In  in¬ 
ternal  and  external  hordeola,  situated  at  some  chance  from  the  edge  of  the  lid, 
the  appearance  of  a  point  of  suppuration) Qh  incision  is  the  best  method  of 
bringing  the  process  to  a  speedy  terminatiod0^nd  preventing  the  transition  of  the 
hordeolum  to  a  chalazion. 

It  should  be  remembered,  at  the  same  tjfflJ^that  in  external  hordeolum  the  purulent  contents 
*re  often  perceived  on  the  inner  surfacfeoftfctfe  lid,  at  a  very  late  period  or  not  at  all.  It  is  there- 
ore  'veIh  after  the  inflammation  ha^  soflrewhat  subsided,  to  evert  the  lid,  and,  having  made  it 
somewhat  tense,  to  make  an  inct^mjjin  about  the  middle  of  the  swelling,  even  when  the  pus  is 
lot  seen. 


Immediately  after  the  increCh*  a  great  portion  of  the  pus  and  embryonal  connective  tissue  are 
generally  evacuated.  IfJ&^^vacuation  be  insufficient,  the  lid  is  seized  on  each  side  of  the  swell- 
s  y  the  thumb  and  ina0K-finger  of  each  hand,  drawn  away  from  the  globe,  and  the  swelling 
impressed.  Care  sjm^d  be  taken  that  the  opening  of  the  incision  be  between  the  fingers. 

e  luflamn^tio^ always  rapidly  diminishes  after  the  opening  ;  the  pain,  which  is  often  very 
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severe,  abates,  and  a  further  enlargement  of  the  hordeolum  is  scarcely  to  be  feared.  It  is  there¬ 
fore  better  to  open  the  hordeolum  too  early  than  too  late,  and  when  the  swelling  is  very  large, 
we  may  risk  the  danger  of  not  attaining  an  immediate  evacuation. 

3.  If  the  opening  has  already  occurred,  there  remains  nothing  for  the  surgeon  to 
do  but  to  render  it  more  complete.  If  little  lumps  of  the  described  gelatinous 
material  or  real  fleshy  growths  emerge,  and  the  cavity  can  not  be  evacuated  by 
pressure,  because  it  is  filled  by  rigid  neoplasia,  we  may  cauterize  it  with  solid  nitrate 
of  silver,  after  having  cut  off  the  projecting  substance  with  the  scissors.  The  caustic 
should  be  passed  deeply  into  the  cavity  itself,  and  the  excess  be  immediately  washed 
off  with  water.  If  the  granulations  then  grow,  the  daily  penciling  of  the  neoplasm 
with  tincture  of  opium  is  generally  sufficient  to  limit  the  proliferation,  and  finally 
to  prepare  the  way  for  the  closure  of  the  cavity. 

4.  We  should  always  attempt  to  evacuate  a  chalazion,  no  matter  how  old  it  may 
be.  For  this  purpose  a  deep  and  long  incision  is  made  in  the  tumor,  beginning  at 
the  inner  surface  of  the  lid,  by  entering  a  lancet  or  bistoury  vertically  in  the  everted 
lid,  enlarging  the  wound,  according  to  necessity,  in  the  direction  of  the  border.  It 
is  only  when  the  chalazion  projects  very  close  to  the  integument,  and  this  is  very 
much  thinned  over  the  tumor,  that  an  external  opening  is  more  advantageous. 

Occasionally  we  are  enabled  in  this  way  to  evacuate  the  chalazion  by  pressure  at 
the  first  attempt.  It  then  falls  together,  and  a  few  days  are  sufficient  to  cause  its 
disappearance,  partly  by  shrinkage  of  the  walls,  partly  by  resorption.  In  the  greater 
number  of  cases  the  evacuation  is  incomplete,  the  chalazion  only  decreasing  to  a  cer¬ 
tain  extent.  If  very  much  of  it  remains  behind,  if  the  chalazion  only  sinks  in  a  little, 
and  is,  besides,  quite  extensive,  the  opening  of  the  wound  should  be  probed  daily,  in 
order  that  it  may  not  close  up.  It  is  also  well  to  irritate  the  inner  wall  of  the  cavity 
mechanically  with  the  probe,  or,  if  the  incision  was  made  through  the  integument,  to 
place  in  a  tent  of  lint,  in  order  to  excite  a  somewhat  active  proliferation  of  tissue, 
to  relax  the  parts,  and  to  favor  evacuation  of  the  contents.  A  short  time  is  often 
sufficient  to  attain  the  desired  end  by  such  a  procedure^^f  the  wound  does  not 
close  again,  the  swelling  decreases  markedly,  and  is  y^^ofxen  reduced  to  a  little 
nodule  by  absorption  and  shrinkage,  which  does  not^^mnoy  the  patient,  and  dis¬ 
figures  him  still  less.  But  when  the  tumor  is  iiogkrfectly  evacuated,  weeks  and 
even  months  are  often  necessary  to  attain  this^^r  We  may  accelerate  this  some¬ 
what  by  penciling  one  or  other  of  the  folfoviraj  salves  on  the  lid  once  a  day :  viz., 
of  iodide  of  potassium  gr.  x.  ad  §  i.  ung.Nsimp.,  yellow  oxide  of  mercury  gr.  '2  to 
the  drachm,  deutoiodide  of  mercury  g^Ato  the  drachm.  In  very  large  chalazia,  a 
pressure-bandage  may  be  worn  for ^rnn  time. 

Some  cauterize  the  inside  of  th^4j$mOT  in  obstinate  cases,  destroying  any  partitions,  by  intro¬ 
ducing  pointed  bits  of  nitrate  o^|wat  intervals  of  several  days.  Formerly  the  removal  of  the 
chalazion  was  often  attempted, /trohout  operation,  by  applying  cataplasms  or  irritating  plasters  on 
the  integument  of  the  lid,  i^ortf^r  to  induce  a  deliquescence  of  the  contents,  and  to  favor  their  exit 
by  suppuration.  Some  fire^a  silk  thread,  upon  which  the  ointment  had  been  smeared,  through 
the  tumor  for  this  This  mode  of  treatment  certainly  often  caused  suppuration.  Y et  the 

evacuation  generalljTrahained  incomplete,  the  total  deliquescence  required  weeks,  and  finally  the 
tumor  was  fomsdjQSthe  end  of  the  treatment,  perhaps  as  large  or  larger  than  before,  on  account 
of  proliferatibn-qf  its  walls. 

5^IiNaternal  chalazia,  the  above-described  method  is  almost  always  sufficient  to 
removMhe  tumor ;  but  this  is  not  so  in  the  external,  especially  when  the  walls  o 
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the  tumor  are  very  thick' in  proportion  to  the  size  of  the  cavity,  the  chalazion  con 
sisting  principally  of  rigid  tissue.  In  such  rare  cases,  or  if  the  patient  wishes  at  any 
cost  to  he  free  of  the  trouble,  and  if  the  opening  leads  to  no  result,  the  excision  of 
the  tumor  is  appropriate.  The  operation  being  very  painful,  it  is  done  while  the 
patient  is  under  the  influence  of  an  anaesthetic. 

While  one  assistant  holds  the  head  of  the  patient,  and  another  is  ready  with  a 
sponge  to  restrain  the  abundant  hemorrhage,  a  small  horn-spatula,  or  the  index-finger 
of  the  operator,  is  pushed  under  the  lid,  which  is  tightly  stretched  by  the  aid  of  the 
thumb,  and  made  to  project  as  far  as  possible.  Then  an  incision  is  made  parallel 

with  the  edge  of  the  lid,  on  the  sum- 
FiS*  60«  mit  of  the  tumor,  throughout  its  entire 

length.  This  incision  should  pass  be¬ 
yond  the  base  of  the  tumor  at  both 
extremities.  The  surface  of  the  tumor 
is  then  exposed  by  dissecting  up  the 
integument  and  the  muscle,  and  a 
staphyloma-knife  is  entered  at  the 
base  and  passed  through  its  whole 
length.  (See  Fig.  60.)  The  tumor  is 
thus  almost  separated  from  the  carti¬ 
lage.  It  is  then  seized  with  the  for¬ 
ceps  and  completely  removed  by  the 
scissors.  One  or  two  sutures  are 
sufficient  to  close  the  wound.  The 
after-treatment  consists  in  applying  a 
pressure-bandage  in  order  to  make 
movements  of  the  lids  impossible,  and 
to  keep  the  flap  of  integument  in 
contact  with  the  surface  of  the 
wound.  , 

If  the  tumor  is  very  large,  and  if  it  rises  very  abruptly  from  tB^Jlevel  of  the 
Milage,  we  may  take  out  a  piece  of  the  integument  covering  it,  by  Wo  crescentic 
|  incisions,  and  thus  limit  the  dissection. 


7- 


Authorities  —  Virchow ,  Die  Krankhaften  Geschwulste, 


1. 1.  Berlin.  18 G3.  S. 


211,  231,  236. 


Consequences  of  Blepharitis. 

1.  Adhesion  of  the  Edges  of  the  Lids — Ankyloblepharon  and 

Blepharophimosis. 


f 


Pathology  and  Symptoms. — Abnormal  adhesion  of  the  lids  is  often  accom¬ 
plished  by  means  of  tendinous  cicatritial  cords  or  hands,  of  varying  breadth  and 
thickness,  which  extend  from  the  border  of  one  lid  to  the  other,  and  limit  the  open¬ 
ing  of  the  palpebral  fissure  according  to  their  length,  or  the  obliquity  of  their 
course.  These  bands  are  sometimes  situated  on  the  inner,  sometimes  on  the  outer 
lip ;  again,  they  are  firmly  seated  on  the  surface  of  the  edge  of  the  lid.  They  may 
also  arise  from,  and  be  inserted  in,  the  integument,  and  on  the  palpebral  conjunc¬ 
tiva.  Sometimes  the  roots  of  the  adhesions  extend  even  to  the  ocular  conjunctiva, 
in  which  latter  case  there  is  a  combination  of  ankyloblepharon  with  symblepharon. 

As  a  rule,  however,  the  union  is  effected  by  a  membranous  structure,  which  in 
some  cases  closes  the  entire  palpebral  fissure,  or  the  greatest  part  of  it,  but  generally 
merely  unites  the  outer  halves  of  the  two  edges  of  the  lids,  and  only  exceptionally 
proceeds  from  the  inner  canthus.  These  membranous  structures  are  usually  exceed¬ 
ingly  delicate  and  thin,  translucent,  often  very  distensible,  and  then  form,  as  it 
were,  a  continuation  of  the  palpebral  conjunctiva.  In  other  cases  they  are  rigid, 
tendinous,  and  slightly  distensible,  of  considerable  thickness,  and  unite  the  surfaces 
of  the  edges  of  the  lid  in  their  entire  extent,  and  so  closely  that  the  palpebral 
fissure  is  only  indicated  by  a  small  furrow  between  the  two  lips,  which  have  cilia 
upon  them.  V 

The  edges  of  the  lid,  as  well  as  the  tarsal  cartilages^^^ftot  necessarily  shortened 
in  a  horizontal  direction.  This  forms  the  distinctiom^^fween  adhesion  or  ankylo¬ 
blepharon,  and  blepharophimosis  or  abnormal  naitfp^ing  of  the  palpebral  fissure,  w 
which  the  cantlii  themselves  appear  approatfl(e?Jio  each  other.  This,  of  course,  | 
limits  the  opening  of  the  palpebral  fissure  vrfjytaiuch. 

It  is  evident  that  the  field  of  visiontfx^omes  narrowed  by  ankyloblepharon  and  I 
phimosis,  especially  in  looking  in  cet^iin  directions.  It  may  even  be  completely  | 
covered.  Certain  forms  of  ankylobl^iaron,  particularly  those  where  the  bands  of 
adhesion  are  attached  to  the  inreg0jfi  nt,  and  favor  the  turning  in  of  the  lids,  may 
thus  become  very  injurious.  JEQj^aropliimosis  has  the  same  effect. 

Causes. — Partial  adl^^^t  of  the  edges  of  the  lids  by  tendinous  bands  always  j 
results  from  inflammmiam  The  common  causes  are  burns,  cauterization,  injuiies, 
but  especially  blepharitis  ciliars,  if  it  be  accompanied  by  excoriations,  or  even  by 
ulceration,  and  exposed  portion*  of  the  two  edges  of  the  lids  are  brought 

contact  by  p  ka^Age,  or  by  spasm  of  the  lid,  &c. 

Membi^vts  bridges  may  also  occur  in  this  way.  Yet. ankyloblepharon  of 
latter  kinS^specially  when  any  great  amount  of  adhesion  exists,  is  generally  con 
genital,  and  very  often  combined  with  other  failures  in  development,  such  ^ 
mikrophthalmos. 
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Blepharophimosis  is  also  generally  congenital.  It  may  be  secondarily  devel¬ 
oped  from  atrophy  of  the  lids  after  severe  trachoma,  or  extensive  loss  of  substance 
in  the  eye-lid,  from  phthisical  lessening  in  size  of  the  globe,  and  furthermore,  in  con¬ 
sequence  of  cicatrices  in  the  integument  in  the  vicinity  of  the  lids. 


Treatment. — It  is  best  to  excise  tendinous  bands  of  adhesion  with  the  scissors, 
close  to  their  insertion.  When  this  has  been  done,  care  should  be  taken  that  the 
surfaces  of  the  wound  do  not  again  unite.  To  secure  this  end,  we  may  separate 
the  lids  from  the  globe,  and,  having  dried  the  surfaces,  pencil  them  repeatedly 
with  collodion.  ( Walton.)  For  greater  certainty,  in  case  of  necessity,  the  patient 
may  avoid  sleep  the  night  after  the  operation,  or  in  case  this  is  not  possible,  he  may 
be  waked  often,  in  order  to  prevent  the  consolidation  of  any  adhesions. 

Where  the  adhesion  extends  into  the  angle  of  the  lid,  and  the  union  is  accom¬ 
plished  by  a  membranous  connecting  band,  the  removal  of  this  does  not  generally 
effect  a  cure,  even  if  the  surface  excised  was  not  very  broad,  because  re-adhesion, 
beginning  at  the  angle  of  the  wound  made,  can  not  be  entirely  prevented. 

If  the  surface  of  the  wound  is  very  large,  on  account  of  a  broad  insertion  of  the 
connecting  piece,  re-adhesion  may  also  prevent  any  result  from  the  operation.  It 
is  therefore  necessary  to  protect  the  surfaces  of  the  wound,  at  least  in  the  angles, 
by  a  sort  of  transplantation  of  the  border  of  the  conjunctival  wound.  The  proce¬ 
dure  for  this  purpose  is  exactly  the  same  as  the  second  stage  of  the  so-called 
canthoplastic  operation. 

Canthoplasty  is  indicated  if  the  connecting  band  has  a  broad  insertion  on  the 
surfaces  of  the  border  of  the  lid,  and  is  so  short  that  the  lips  in  the  region  of  ad¬ 
hesion  are  almost  in  immediate  contact  with  each  other.  It  is,  besides,  appro¬ 
priate,  in  the  severer  forms  of  blepharophi¬ 
mosis,  especially  when  it  threatens  to  lead 
to  unpleasant  results,  or  has  already  done  so. 
It  has  been  recently  performed  with  very 
excellent  results  in  entropiomAunded  on  or 
complicated  with  spasmodrejttOTion  of  the 
muscles.  /Op 

In  performing  tha^peration,  one  assistant 
holds  the  head  o$uhe  patient,  at  the  same 
time  keeping  tk^Glds  as  wide  open  as  pos¬ 
sible,  while  aAQjier  stops  the  bleeding.  The 
surgeon  thm.  introduces  a  sharp-pointed  bis¬ 
toury  imoar  a  director,  behind  the  external 
canhh^fepand  causes  it  to  emerge  in  the  vicin- 
itfflfiihe  orbital  border.  He  then  divides 
NKeexternal  commissure  through,  in  the  di- 
>Jrection  of  the  palpebral  fissure,  i.  e.  horizon¬ 
tally.  Scissors  may  be  used  for  the  same 
purpose,  one  blade  being  laid  in  front  of,  the 
other  behind,  the  commissure.  The  use  of 
^e,  that  the  necessary  wound  is  made  at  one  cut.  The 
the  lids  widely  apart  (see  Fig.  61),  and  the  conjunctival 


Fig.  61. 


scissors  has  the  a< 
frst  assistant  now  1? 
3  is  united  to 


.  -  the  integument  by  a  suture,  closing  in  the  same  way  the  upper  and 
lower  sides  oj  '  tl^vo  und.  (. Eau .) 
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If  the  conjunctival  lip  can  not  be  attached  at  the  angle  of  the  incision  of  the  integument  without 
great  tension,  we  may  content  ourselves  with  two  sutures,  one  above  and  below— if  necessary,  with 
one.  The  separation  of  the  conjunctival  flap  from  the  parts  beneath,  or  even  the  dissecting  of  a 
flap  from  the  scleral  conjunctiva  ( Ammon),  transplanting  it  into  the  surface  of  the  wound,  ia 
scarcely  ever  necessary,  but  has,  however,  been  recommended. 


*  Authorities. — Ammon ,  Zeitschrift  f.  Opht.  II.  S.  140,  Angeborne  chir.  Krankheiten.  Berlin. 
1842.  Taf.  4,  Klin.  Darstellungen  der  Krankheiten  und  Missbildungen.  III.  Berlin.  1841.  Taf.  3, 
Die  plastische  Chirurgie,  &c.  Berlin.  1842.  S.  229,  232. — Himly ,  Krankheiten  und  Missbildungen 
&c.  1. 1843.  S.  94, 100. — Desmarres ,  Traite  d.  mal.  d.  yeux.  Paris.  1847.  S.  29, 36. — Stettwag ,  Ophtli. 
II.  S.  896,  800. — Bait,  A.  f.  O.  I.  2.  S.  173,  182. — Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit  p. 
Warlomont  et  Testelin.  II.  Paris.  1857.  P.178, 181. —  Walton ,  nach  Mackenzie.  1.  c.  P.  182. 
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2.  Adhesion  of  the  Lids  to  the  Globe — Symblephaeon. 


Pathology  and  Symptoms. — We  divide  symblepharon  into  two  classes,  poste¬ 
rior  and  anterior  symblepharon.  In  the  latter,  there  is  a  neoplastic  connecting  band 
which  unites  the  lids  to  the  surface  of  the  globe.  These  connecting  bands  are  gen¬ 
erally  of  loose,  distensible,  and  vascular  connective  tissue,  in  which  are  interspersed 
thick,  tendinous  striae  and  folds,  thus  forming  a  kind  of  frame-work.  Occasionally 
the  tendinous  frame-work  predominates.  Cases  even  occur  where  the  connecting 
band  consists  almost  entirely  of  such  rigid,  fibrous  tissue. 

This  connecting  band  generally  proceeds  from  the  inner  surface  of  the  lid,  more 
rarely  from  the  angles.  The  latter  condition  has  been  called  syncanthus  externm 
and  interims.  (Ammon.)  It  then  extends  obliquely  upon  the  globe,  and  becomes 
firmly  attached  to  the  anterior  scleral  surface,  or  to  the  cornea,  or  to  both  at  once. 
It  generally  has  a  broad  surface  at  both  origin  and  insertion.  It  often  has  cord-like 
processes,  which  may  be  followed  for  some  distance  in  various  directions. 

These  neoplastic  growths  have  their  origin,  for  the  greater  part,  in  the  submucous  tissue  and 
in  the  integument.  The  latter  generally  becomes  wrinkled  in  a  radiate  direction,  or  it  may  be 
drawn  up  like  a  ball.  Some  rigid,  tendinous  cords,  however,  adhere  firmly  in  the  greater  number 
of  cases  to  the  cartilage  and  sclera.  In  syncanthus  internus,  the  caruncle  and  semilunar  fold  are 
almost  always,  for  the  most  part  or  entirely,  involved  in  the  neoplastic  tissue,  and  the  tendinous 
bands  of  the  connecting  piece  are  continued  not  only  on  the  commissure,  but  also  in  the  deeper- 
seated  aponeurosis  and  the  periorbital  tissue. 


In  shape,  these  connecting  bands  often  resemble  cords  or  ligaments,  which  are 
|  stretched  like  bridges  from  a  point  on  the  inner  surface  of  the  lid  to  the  globe. 
In  other  cases  they  are  membranous,  and  either  extend  with  a  broad  ^urface  from 
tbe surface  of  the  lid  to  the  globe,  or  proceed  from  the  palpebral  q$5Ju$ctiva.  On 
|  Rawing  back  the  lid,  they  resemble  partitions,  which  divide  the(^feted  conjunc¬ 
tival  portion  into  pockets.  In  the  greater  number  of  cases,  tPH^onnecting  bands 
i  wore  substance,  and  look  like  fleshy  growths,  wh  *o>  ver  large  portions 
°Ithe  inner  surface  of  the  lid  and  of  the  globe  with  tJmiQVsertion.  This  form  is 
j  tolled  symblepharon  car  nosum,  to  distinguish  it  from  simwlepharon  membranosum  and 
Secular e.  ^ 

There  is  scarcely  such  a  thing  as  total  symblepQ’on.  It  seems  as  if  the  moisture 
from  the  lachrymal  glands  had  some  influence^ preventing  adhesions  in  the  upper 
^  of  the  conjunctival  sac.  Entire  adhesuMQ)  the  lower  half  of  the  sac  are,  how- 

|  ever>  n°t  unfrequent.  .  .  ^  . 

Symblepharon  often  impairs  op^e@rely  destroys  the  functions  of  the  eye  by 
covering  over  the  cornea.  It  is,  besides,  dangerous  in  all  cases,  because  the  connect- 
ln?band  is  rendered  tense  on  th&jnovements  of  the  globe,  and  exerts  a  traction  on 
j  ^neighboring  conjunctiva  di  may  set  up  a  permanent  condition  of  irritation. 

ln%,  it  not  unfrequen^Chuses  changes  in  position  of  the  lids,  particularly  ectro- 
I  P'°n*  These  changes  hSveither  permanent  or  appear  at  intervals,  in  consequence 
^  certain  directioqA  or  the  axis  of  the  globe.  They  always  require  artificial 

I  ^placement. 
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Causes. — The  cause  of  symblepharon  is,  in  by  far  the  greater  number  of  cases, 
a  sloughing  of  the  conjunctiva,  produced  by  bums  or  the  action  of  caustics.  These 
sloughs  generally  occur  accidentally,  from  the  entrance  of  sparks  or  pieces  of  burn¬ 
ing  metal  into  the  opened  eye,  from  the  explosion  of  gunpowder  in  the  face,  etc. 
It  may  be  caused  also  by  melted  metal,  quicklime,  sulphuric  acid,  etc.,  which  spout 
into  the  eye,  or  are  thrown  upon  it. 

The  caustic  alkalies  and  the  acids  appear  to  be  most  destructive,  since  they  dif¬ 
fuse  themselves  in  the  tears,  and  usually  occasion  very  extensive  adhesions,  while 
burns  by  fire,  molten  metals,  and  the  like,  generally  limit  their  action  to  the  parts 
near  the  fissure  of  the  lids,  and  at  any  rate  do  not  extend  much  beyond  the  point  of 
contact.  In  burns  from  lime  the  circumstance  should  be  taken  into  consideration, 
that  portions  of  the  cauterizing  substance  penetrate  deeply  into  the  tissue  and  here 
cause  incrustations  ( Gouvea ). 

Occasionally,  careless  cauterizations  with  nitrate  of  silver  may  be  the  cause  of 
symblepharon.  Mechanical  injuries  of  the  conjunctiva  may  also  produce  the  adhe¬ 
sion. 

The  union  is  almost  always  effected  by  granulations,  which  spring  from  the  base 
of  the  loss  of  substance.  It  is  clear  that  such  adhesions  most  easily  occur  when  two 
parts  lying  opposite  are  ulcerated  at  the  same  time,  as  is  almost  always  the  case 
when  caustic  fluids,  etc.,  enter  the  eye.  But  a  sloughing  of  two  parts  lying  opposite 
is  probably  not  indispensably  necessary  for  the  formation  of  a  symblepharon. 
The  contact  of  a  healthy  conjunctiva  with  granulations  may  render  adhesion  possi¬ 
ble.  The  connecting  bands  are  always  formed  afterward,  by  the  movements  of  the 
globe  and  by  the  consequent  stretching  of  the  adherent  portions. 


Treatment. — When  we  see  the  case  soon  enough,  we  should  endeavor  to  pre¬ 
vent  the  occurrence  of  symblepharon.  But  if  it  has  occurred,  the  connecting  band 
should  be  removed,  and  the  adhesion  prevented,  or  made  as  slight  as  possible. 

1.  In  order  to  fulfill  the  first  indication  it  will  often  be  mecessary  to  prevent  the 

continual  action  of  a  chemical  substance,  not  only  by  th£nW)st  thorough  cleansing 
of  the  conjunctival  sac,  but  also  by  direct  antidotes,  is  particularly  the  case 

in  bums  from  lime,  in  which,  moreover,  not  so  m^ff’Acids,  as  rather  solutions  of 
sugar,  are  said  to  have  proved  the  best  means  of/fc*pmnent  (Lawson,  Geisler). 

2.  In  case  the  adhesion  threatens  only  tpJ^cur  within  a  very  small  spot,  near 
the  edge  of  the  lid,  it  will  often  suffice,  if/fl!lK$,tient  moves  the  eye  very  frequently 
and  vigorously,  and  if  at  short  interiJaliStn  about  half  an  hour  the  lid  be  fitted 
away  from  the  globe,  and  if  the  gr^yuting  surfaces  are  lightly  touched  several 
times  daily  with  the  mitigated  niteate  of  silver,  in  order  to  produce  fine  sloughs, 
which  effectually  postpone  the  ^jfesion  for  a  certain  time. 

But  in  case  the  adhesio^x40£;rfens  to  involve  a  portion  of  the  palpebral  fold, 
we  can  not  expect  much  ffiMft^such  a  procedure,  and  least  of  all  when  the  two  sur¬ 
faces  unite  at  the  bale  the  fold.  The  movements  upon  each  other  of  the  two 
surfaces  of  the  joalgebral  fold  are  very  slight,  or  none  at  all,  and  they  are  conse¬ 
quently  in  permaah^Pcontact.  Fortunately,  small  circumscribed  adhesions  in  this 
position  do  ^  im^reat  harm.  They  therefore  scarcely  justify  very  severe  remedial 
procedure^sN^y  kind.  But  if  the  sloughing  point  is  quite  large,  it  is  very  advi¬ 
sable  to  ew  the  lid,  and  keep  it  in  this  position  until  the  ulcer  has  cicatrized. 
Them^4o  great  difficulty  in  accomplishing  this  with  the  upper  lid,  the  swelling) 
wkh  nine  aid  of  a  protective  bandage,  being  generally  sufficient  to  keep  the  n 
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in  its  position.  But  it  is  very  difficult  to  keep  the  lower  lid  everted.  In  considera¬ 
tion  of  the  great  danger  in  which  the  eye  is,  we  should  not  then  hesitate  to  cut 
through  the  outer  commissure.  The  lower  lid  then  readily  falls  down,  and  is  easily 
kept  in  the  position  necessary  for  a  cure.  There  is  no  difficulty  in  returning  it  to 
the  normal  position  afterward. 

This  procedure  avails  most  in  the  ca«e  of  ulcerations  which  do  not  extend  into 
the  palpebral  fold.  In  the  opposite  class  of  cases  the  result  is  always  imperfect, 
bat  still  not  to  he  disregarded.  In  ulcerations  of  parts  near  the  inner  angle,  treat¬ 
ment  is  rarely,  if  ever,  of  very  great  benefit. 

The  insertion  of  a  wax  or  lead  plate,  somewhat  like  an  artificial  eye,  may  occasionally  hare 
accomplished  something.  But  we  can  scarcely  rely  upon  it,  even  if  the  eye,  which  is  very 
sensitive,  will  tolerate  it.  ( Himly ).  Still  less  is  to  be  expected  from  the  insertion  of  the  skin 
of  an  egg,  instillation  of  strong  solutions  of  nitrate  of  silver,  of  glycerine,  &c. 

3.  In  fully-developed  symblepharon,  the  proper  method  of  treatment  and  its  result 
depend  chiefly  upon  the  situation  and  extent  of  the  connecting  piece.  Trabeculai 
and  membranous  symblephara,  if  they  connect  a  portion  of  the  tarsal  conjunctiva 
near  the  palpebral  fissure  with  the  surface  of  the  globe,  like  a  bridge,  may  be 
sometimes  removed.  We  first  dissect  the  connecting  piece  only  from  the  globe, 
and  fasten  it  in  the  palpebral  fissure  by  a  loop  of  thread  until  the  cicatrization  allows 
the  separation  of  the  neoplastic  growth  from  the  lid  without  danger  of  re-adhesion. 

In  case  this  connectiug  piece  is  not  long  enough  to  hang  away  from  the  exposed  surface  of  the 
globe,  a  greater  tension  of  the  loop  of  thread  is  sufficient  to  keep  the  lid  from  the  globe.  When 
the  surface  of  the  wound  on  the  ball  is  large,  it  will  be  advisable  to  unite  the  edges  by  one  or  two 
delicate  sutures.  If  the  neoplasia  extend  upon  the  cornea,  it  should  be  removed  with  a  lance¬ 
shaped  knife.  In  this  way  we  often  succeed  in  causing  a  delicate  epithelial  opacity  on  the  situa¬ 
tion  of  the  thick,  tendinous  cicatricial  mass.  If  granulations  again  show  themselves,  they  should 


be  cut  down  by  cauterizations  with  nitrate  of  silver,  and  subsequently  by  penciling  with  tincture 
of  opium. 


Membranous  symblephara  of  the  palpebral  fold  are  sometim^to^le  smaller  by 
cutting  them  out,  and  limiting  the  subsequent  reunion  by  cauterj0pbns  with  nitrate 
of  silver,  and  frequently  drawing  the  lid  away  from  the  woqfl^S 

But  if  the^mulepharon  extends  from 
62*  the  palpebi^v^old,  nearly  to  the  border 


of  the  107j^*ether  it  be  membranous  or 
fleshjk  tms  last-named  procedure  is  not 
to  l©fl  vised.  Its  success  is  very  uncer- 
and  insufficient.  The  surfaces  always 


Lite  again.  We  may  in  some  degree 


prevent  this,  by  first  removing  the  adhe¬ 
sion  in  the  palpebral  fold,  and  by  secur- 


0)  ing  a  cicatrization  of  the  separated  sur- 


left  u^til  tlfi^phrts  have  cicatrized  around  it.  The  best  method  of  introducing 
e  wire  is  by  means  of  a  curved  and  grooved  needle,  such  as  is  used  in  the  harelip- 

I  > 


faces.  The  symblepharon  is  thus  con¬ 
verted  into  a  bridge-like  connecting 
piece  before  complete  separation  is 
attempted.  For  this  purpose  a  lead 
wire  is  placed  through  the  bridge  in  the 
depth  of  the  palpebral  fold.  It  is  then 
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In  case  of  necessity,  the  wound  may  be  made  with  a  strongly-curved  needle,  and 
the  wire  introduced  after  it.  The  ends  of  the  wire  are  pressed  together  over  the 
edge  of  the  lid,  and  twisted  on  the  outer  surface.  (See  Fig.  62.)  It  is  then  fas¬ 
tened  by  strips  of  adhesive  plaster  {Hirnly). 

On  the  whole,  this  procedure  is  not  very  trustworthy.  The  wire  often  gradually 
cuts  through  the  intermediate  piece,  the  adhesion  again  occurs,  and  in  a  few  weeks 
we  are  at  the  same  point  at  which  we  began. 

Cutting  out  the  symblepharon  avails  the  most  ( Arlt ).  When  the  connecting 
piece  is  not  very  broad,  in  the  greater  number  of  cases  the  result  is  excellent.  In 
doing  this,  an  assistant  holds  the  head  of  the  patient,  and  draws  the  lids  away  from 
the  globe,  so  that  the  connecting  piece  is  placed  on  the  stretch.  Another  assistant 
restrains  the  bleeding. 

The  operator  then  carries  a  curved  needle,  armed  with  a  silk  thread,  through  the 
part  of  the  neoplasia  next  to  the  cornea.  He  draws  this  tightly,  and  passes  a  sharp 
knife  through,  and  divides  the  connecting  piece  as  close  as  possible  to  the  surface  of 
the  globe,  toward  the  cornea.  When  a  flap  is  thus  formed,  it  is  seized  with  the 
forceps,  and  the  remains  of  the  symblepharon  dissected  away  from  the  globe  up  into 
the  palpebral  fold.  When  this  is  done,  both  ends  of  the  thread  are  armed  with 
needles,  and  these  are  thrust  through  the  thickness  of  the  lid  near  the  orbital  border, 
at  the  deepest  part  of  the  wound.  Then,  by  drawing  up  the  ends  of  the  threads,  the 
connecting  piece  is  so  turned  about,  that,  on  replacement  of  the  lid,  the  cicatrized 
surface  of  the  connecting  piece  comes  in  contact  with  the  surface  of  the  globe  from 
which  the  portion  has  been  excised.  (Fig.  63.)  The  ends  of  the  thread  are  then 

fastened  on  the  outer  surface  of  the  lid  by  adhesive  plaster,  and  the  edges  of  the 

wound  of  the  ocular  conjunctiva  are  united  by  two  or  three  fine  sutures. 

The  after-treatment  is  the  same  as 
after  other  wounds.  On  the  third  day 
the  plasters  may  be  removed.  After 

the  cicatrization  of  the  conjunctival 

wound,  the  qtffcaecting  piece  maybe 
cut  off,  if  it  b^lieavy  and  troublesome. 

e  connecting  pieces  are 
iiisive,  and  whenever  a  large 
the  conjunctiva,  a  third  or 
is  involved  in  the  neoplastic 
•rmation,  it  is  well,  after  detaching 
the  connecting  piece,  to  cut  through 
the  ocular  conjunctiva  in  two  curvi¬ 
linear  incisions,  proceeding  from  the 
**  two  edges  of  the  wound,  and  running 

upward  or  downward,  as  tlravfose  may  be,  and  then  to  draw  the  resulting  quad¬ 
rangular  flaps,  previousl/dksected  up,  towards  the  raw  surface,  and  unite  them  as  far 
as  possible  by  sutures* 

The  intervenina^Me?e  detached  from  the  globe  can  then  be  thrown  inward,  and 
its  free  border,  aff^A’emoval  of  all  unnecessary  cicatricial  tissue,  be  united  with  the 
periphericaH^M^  of  both  conjunctival  flaps  covering  the  raw  surface  by  sutures 
{Knapp).  Unfortunately  the  laceration  of  the  conjunctival  flaps  in  wide,  raw  sur¬ 
faces  unfavorable  to  a  healing  by  first  intention,  suppuration  easily  occuis, 

andwitbAt  complete  failure  of  the  operation.  If  a  lid  be  adherent  to  the  globe 
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throughout  the  greater  part  of  its  extent,  the  treatment  is,  as  a  rule,  unsuccessful. 
Such  adhesions,  like  posterior  symblepliaron,  are  still  to  be  regarded  as  incurable. 

In  such  cases,  fche  cornea  is  generally  very  much  or  entirely  covered  by  thick  cicatricial  for¬ 
mations,  and  a  restoration  of  vision  is  thus  made  impossible.  Sometimes  it  is  of  advantage, 
for  the  sake  of  the  appearance,  to  separate  the  adherent  lid  enough  to  allow  an  artificial  eye  to 
be  inserted.  If  this  is  borne,  the  surface  of  the  wound  sometimes  cicatrizes  without  any  ex¬ 
tensive  reunion,  although  the  cicatrix  may  become  a  little  elevated  from  the  palpebral  fold, 
and  thus  render  necessary  a  change  in  the  shape  of  the  artificial  eye. 

Authorities. — Ammon,  Plast.  Chirurgie.  Berlin,  1842,  S.  189/ Edin.  Darstellungen,  etc.  II. 
Berlin,  1838,  Taf.  6,  S.  15. — Himly ,  Krankheiten  u.  Missbildungen,  etc.  L  Berlin,  1843.  S.  101, 
105, 107.— Stellwag,  Ophth.  II.  S.  753. — Arlt,  Die  Krankheiten  des  Auges.  Prag,  1851,  I.  S.  155, 
EL  S.  375;  Prag.Vierteljahrschrift  XI.  S.  161. — Pagenstecher  und  Samisch ,  kL  Beobachtun- 
gen,  I.  Wiesbaden,  1860.  S.  7. — Makenzie,  Traitd  d.  mal.  d.  yeux.  Traduit  p.  Warlomont  et 
Testelin.  II.  Piris,  1857,  178,  182. — Oouvea,  Arch.  f.  Augen  u.  Ohrenheilkde.  I.  S.  106,  120. — 
Lawson ,  GeissUr ,  Schmidt’s  Jahrb.  135.  Bd.  S.  265. — Knapp.  A.  f.  O.  XIV.  I.  S.  270. 


3.  Disttchiasis  and  Trichiasis. 


Pathology  and  Symptoms.— The  common  symptom  of  these  two  condition s) 
which  are  often  seen  together ,  is  a  turning  inward  of  a  number  of  lashes ,  while  tht 
surfaces  of  the  lids  are  in  a  normal  position. 


1.  By  distichiasis,  or  double  growth  of  the  lashes,  we  understand,  strictly  speaking, 
the  growing-out  from  the  surface,  or  inner  lip  of  the  lid,  of  scattered  hairs,  or  of 
those  arranged  in  a  second  row.  The  lid  is  in  other  respects  normal.  This  condi¬ 
tion  occurs  very  rarely,  and  is  then  generally  congenital.  The  pseudo-cilia  are 
developed  either  in  children,  or  at  the  time  of  puberty,  when  the  growth  of  hair  on 
other  parts  of  the  body  is  accelerated.  It  occurs  more  rarely  in  the  later  periods  of 
life.  It  is  said  that  true  distichiasis  is  especially  found  in  persons  with  a  very 
luxuriant  growth  of  hair.  (  Vidal.) 

In  by  far  the  greater  number  of  cases,  the  double  growth  is  only  apparent ,  and 
caused  by  distention  of  the  outer  lip  of  the  lid,  occupied  by  the  cilia.  When  the 
edge  of  the  lid  is  calloused,  it  not  unfrequently  occurs  that  the  zones  occupied  by 
the  hairs  are  distended  to  more  than  double  their  normal  breadth,  and  thus  isolated 
hairs,  or  entire  bundles  which  stand  more  posteriorly,  are  separated  from  the  others 
and  turned  toward  the  globe.  It  then  often  appears  as  if  new  hairs  had  sprouted 
up  from  the  peripheral  surface  of  the  lid.  Such  a  condition  results  much  more 
frequently  from  shrinkage  of  the  tarsal  conjunctiva,  such  as  is  caused  by  severe 
chronic  conjunctivitis,  especially  from  diffuse  and  granular  trachoma,  old  catarrhal 
inflammation,  etc.  The  false  double  growth  is  in  such  cases  united  with  rounding- 
off  of  the  inner  lip,  and  is  confined  to  individual  parts  of  iftAcon j unctiva,  according 
to  the  more  or  less  regular  or  irregular  degeneration4rvthe  tissue.  It  may,  how¬ 
ever,  be  extended  along  its  entire  length.  Cicatd™jr  shrinkage  of  the  border  of 
the  lid,  after  ulcerative  blepharitis,  has  sometinaqXcaused  the  distortion  of  single 
bundles  of  cilia. 

2.  In  trichiasis  proper  is  comprehend^VNfe  inversion  of  the  lashes,  from  their 
degeneration  and  distortion. 

Most  authors  consider  the  lowesfcnlbgrees  of  entropion  as  a  form  of  trichiasis. 
These  are  cases  in  which  the  innaiNlipof  the  lid  is  partially  or  wholly  obliterated, 
on  account  of  the  tendinous  degefraration  of  the  tarsal  conjunctiva,  or  cicatricial  con¬ 
traction.  The  outer  lip,  cilia  on  it,  is  thus  brought  nearer  the  globe,  or 

comes  in  contact  with  it.  inverted  lashes  are  in  accordance  with  the  cause  of 

the  affection — sometimes  ^mte  normally  formed,  sometimes  like  the  first  growth  of 
Bair,  thin,  colorless^  ana  distorted.  In  trichiasis,  very  large  cilia  are  generally 
found,  and  with  Jrefi  a  great  number  of  fine,  new  hairs.  From  two  to  four  of 
these  very  fra^eitly  spring  from  a  single  hair-follicle,  and  turn  in  different 
directions. 

The  in^s^fced  lashes,  acting  like  foreign  bodies  on  the  parts  within  the  palpebral 
fissnre^^cite  unbearable  itching  and  burning  sensations  in  the  eye.  They  are  often 
tha  c&$«e  of  severe  spasm  of  the  lid,  accompanied  by  photophobia,  by  which  the 
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lashes  are  still  more  distorted,  and  the  edges  of  the  lids  actually  rolled  inward. 
Inflammation  is  excited  and  maintained  in  the  superficial  parts  of  the  eye  by 
the  continuous  mechanical  irritation.  The  conjunctiva,  which  is  often  partly 
degenerated,  is  very  red,  swollen,  filled  with  tears  and  catarrhal  secretion.  The 
ocular  conjunctiva  is  frequently  hypertrophied.  The  cornea  generally  exhibits  all 
the  symptoms  of  partial  or  total  keratitis  pannosct ,  and  is  often  accompanied  by 
herpetic  efflorescences  in  different  stages,  together  with  ulcers  and  opacities  of  the 
most  different  kinds.  Occasionally  the  inner  parts  of  the  globe  are  involved  in  the 
inflammatory  process.  The  whole  globe  may  have  lost  its  functions,  and  may  even 
have  perished  by  atrophy  or  phthisis. 

Treatment. — The  chief  indication  is,  of  course,  to  remove  the  anatomical  cause 
of  the  inversion  of  the  cilia.  But  inasmuch  as  in  fully-developed  distichiasis  and 
trichiasis,  this  indication  can  not  be  perfectly  fulfilled,  the  treatment  must  be  limited 
to  the  following : 

1.  The  hairs  which  turn  inward  should  be  removed  as  fast  as  they  grow.  This 
opposes  the  irritation  which  their  presence  would  excite,  or  it  leads  at  last  to 
atrophy  of  the  hair-papillae. 

2.  A  proper,  or  at  least  harmless,  direction  may  be  given  to  the  cilia. 

3.  The  hair-follicle  may  be  destroyed  if  the  other  treatment  fails. 

1.  The  hairs  are  extracted  by  means  of  cilia  forceps.  The  hair  with  the  bulb 
should  always  be  torn  from  the  follicle  itself,  because  this  structure  is  most  quickly 
induced  to  atrophy  by  repeated  injury.  The  hair  should  be  seized  by  the  forceps 
close  to  the  mouth  of  the  follicle,  and  pulled  out  with  slow  traction.  All  the 
inverted  cilia  should  be  removed,  and  this  operation  should  be  repeated  as  long  as 
new  hairs  show  themselves.  It  is  often  very  difficult  to  recognize  the  very  fine 
hairs.  We  can  generally  accomplish  the  desired  end  with  certainty,  if  a  little 
oblique  light  is  allowed  to  fall  on  the  edge  of  the  lid,  and  if  we  then  bring  each 
point  before  the  illuminated  pupil,  and  thus  look  the  lid  over. 

A 

Ihis  method  of  treatment  accomplishes  the  most  in  partial  distichiasis  and^rt^hiksis,  the  hair- 
bulbs  actually  undergoing  atrophy,  after  continued  depilation.  We  may  scai^kr ever  expect  such 
a  result  in  more  extensive  forms  of  the  affection.  But  this  method  is  noiOkhe  less  applicable,  in 
persons  very  much  afraid  of  the  knife,  as  a  provisional  treatment,  when  there  is  a  total 
double  growth  of  the  cilia,  and  complete  inversion  of  the  hairs  on  ti&^m-der  of  the  lid.  After  the 
bairshave  been  taken  out  regularly  for  weeks  and  months,  tjaw^lrapn  to  grow  more  slowly  and 
sparingly,  and  also  become  thinner.  While  in  the  beginning  V^yyAs necessary  to  remove  the  hairs 
daily  or  every  other  day,  it  will  now  be  sufficient  to  remov£  the  isolated  stumps  at  intervals  of 
bom  one  to  two  weeks,  and  finally,  in  case  of  necessity,  thlQhtient  may  even  remove  them  himself. 

Very  recently  it  has  been  proposed,  as  the  result/Sfysome  successful  experiments,  to  remove 
fbe  cilia,  without  injury  to  the  form  of  the  lid,  by  tfShimg  suppuration  in  the  follicles  by  a  thread 
Produced  sub-cutaneously.  This  method  is^a^^o«nave  done  well,  both  in  partial  and  total  dis¬ 
tichiasis  and  trichiasis.  A  horn-spatula  isJj^Sfed  under  the  affected  lid,  and  then  an  armed 
needle  entered  deeply  into  the  lid,  beguffiiftg)at  the  edge,  close  to  the  improperly-turned  cilia, 
'brust  on  vertically  along  the  anterior  V^flace  of  the  cartilage,  and  then  caused  to  diverge  one 
^  a  half  to  two  lines  from  the  ou^ejljkp  through  the  integument.  When  this  is  done,  the  needle 
13 again  introduced  into  the  woun^^he  integument,  and  pushed  forward  close  to  the  cartilage, 
parallel  to  the  outer  bordej  <^&«rlid,  again  being  emerged  in  the  region  of  the  normal  cilia. 

er  foe  needle  is  again^^duced  into  the  wound  of  the  integument,  it  is  inclined  under  the 
JUScje  in  a  vertical  direc^^oward  the  edge  of  the  lid,  and  there  brought  out.  The  thread  then 

escribes  three  sides  QjV.  parallelogram,  whose  fourth  side  is  formed  by  the  outer  lips  of  the  lid, 
an(l  which  involvd^a^fte  inproperly-directed  cilia  and  their  follicles.  The  ends  of  the  threads 
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are  then  fastened  on  the  forehead  or  cheeks  by  adhesive  plaster,  and  a  pressure-bandage  applied. 
After  a  few  days  the  thread  may  be  removed,  and,  a  little  later,  the  bandage  {Herzenstein). 

2.  In  order  to  give  a  proper  direction  to  the  cilia,  but  not  to  destroy  them,  a 
great  number  of  operations  have  been  suggested.  All  of  them,  however,  accom¬ 
plish  their  purpose  imperfectly.  Less  severe  methods  may  be  substituted  for  them, 
with  as  good,  or  better  result. 


Cutting  out  small  ovoid  pieces  of  integument  very  near  single  inverted  cilia,  or  bunches  of 
cilia  ( Desmarres),  is  an  untrustworthy  method.  The  traction  which  the  contracting  cicatrix  exerts 
is  too  little.  Moreover,  it  acts  chiefly  on  the  portions  of  the  lid  toward  the  orbital  border.  This  is 
much  more  loosely  attached  to  the  substructure  than  the  integument  of  the  free  border  of  the  lid. 

It  is  certainly  safer  to  resort  to  one  of  the  methods  employed  in  entropion.  ( Fagenstecher .) 
These  operations,  however,  only  have  satisfactory  results  when  our  aim  is  especially  to  relieve 
spasmodic  muscular  action. 

Where  the  lashes  are  turned  inward,  on  account  of  smoothing-off  of  the  inner  lip  of  the  lid, 
or  on  account  of  great  tension  exerted  on  the  surface  of  the  edge  of  the  lid  by  shrinking  conjunc¬ 
tival  cicatrices,  or  where  they  themselves  are  very  much  distorted,  and  are  turned  irregularly  in 
all  directions,  it  is  not  sufficient,  as  in  entropion,  to  place  the  lid  in  its  normal  position.  The  free 
border  must  be  really  placed  in  a  condition  of  ectropion.  This  is  difficult  to  accomplish.  Added 
to  this,  these  operations  affect  the  position  of  the  cilia,  at  the  angles  of  the  eye,  very  little.  Trichi¬ 
asis  and  distichiasis,  however,  affect  the  two  cauthi  by  preference. 


Fig.  64. 


A  kind  of  transplantation  of  the  outer  lip  of  the  lid,  and  of  the  hair-follicles 
beneath,  has  a  great  reputation.  ( Jdsche ,  Arlt.) 

It  is  better  to  do  this  operation  while  the  patient  is  under  the  influence  of  an  anaesthetic,  oa 
account  of  the  great  pain  it  causes,  and  because  of  its  tediousness.  An  assistant,  who  at  the 
same  time  holds  the  head,  places  a  horn-spatula  under  the  lid,  raises  it  up  from  the  globe,  and 
causes  the  edge  of  the  lid  to  be  somewhat  everted  from  the  spatula.  Then  the  edge  of  the  lid  ia 
divided  into  layers,  for  the  depth  of  two  lines,  with  a  delicate  scalpel  (Fig.  62),  not  continuing 
the  incision  into  the  lachrymal  puncta.  The  posterior  layer  contains  the  conjunctiva,  with 
the  cartilage  and  canals  of  the  tarsal  glands,  and  the  anterior  involves  the  remaining  struc¬ 
tures,  with  all  the  hair-follicles .  A 

The  incision  shoi^hiOu^refore,  be  made  close  to 
the  surface  of  the  <#Mtttge.  Then  a  second  incision 
is  made,  one  andN^^alf  to  two  lines  above,  and 
parallel  to  th«jCiher  lip,  completely  through  the 
anterior  ld^Ayaown  to  the  cartilage,  and  in  such  a 
mannfeHfi^t  the  two  ends  of  the  wounds  extend 
beycmdjb^ends  of  the  first  incision. 

CTnls  layer  is  thus  changed  into  a  kind  of  bridge, 
^(XVhose  posterior  surface  the  hair-follicles  are 
Cached,  and  which  is  only  connected  to  the  lids  by 
f  the  two  extremities.  When  this  bridge  has  been 
formed,  a  crescentic  incision  is  made,  beginning  at 
the  ends  of  the  last  incision,  through  the  integument. 
This  is  seized  with  the  forceps,  and  carefully  dis¬ 
sected  up,  without  injury  to  the  orbicularis  muscle. 
The  size  of  this  flap,  whose  boundaries  are  seen  in 
Fig.  64,  should  be  the  larger,  and  have  a  greater 
vertical  diameter,  in  proportion  as  the  hairs  are 
turned  inward,  and  the  more  the  skin  is  relaxed  an 
wrinkled.  The  crescentic  incision  is  to  be  closed  by 
one  or  two  sutures.  Under  the  traction  of  these 
ButurasilJNiirection  of  the  hairs  becomes  horizontal,  or  is  even  turned  toward  the  orbital  border. 
The^utWes  should  be  removed  on  the  third  day. 
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Instead  of  making  the  crescentic  flap,  a  very  similar  effect 
may  be  attained  by  grasping  the  integument  with  a  crutch¬ 
shaped  forceps,  and  pushing  two  or  three  armed  needles 
through  the  integument  down  to  the  muscle.  The  ligatures 
are  then  tied,  and  left  until  thrown  off*  by  suppuration.  The 
border  of  the  lid  is  split,  as  in  the  previous  operation,  but  no 
crescentic  piece  of  integument  is  cut  out. 


Fig. 


I 


Inflammation  often  occurs  after  this  operation, 
and  not  ^infrequently  destroys  the  middle  portion  or 
the  whole  of  the  bridge  of  integument,  by  suppura¬ 
tion  or  mollification.  This  operation  is  useless 
when,  as  is  often  the  case,  cilia  grow  inward  within 
the  canthi,  because  it  has  very  little  or  no  influence 
upon  the  direction  of  such  lashes.  ( Staverihagen .) 

This  disadvantage  in  the  operation  is  now  somewhat  recognized,  and  the  neces¬ 
sity  is  seen  for  a  complete  modification  of  the  method.  It  has  lately  been  recom¬ 
mended  to  begin  with  two  vertical  inci-ions.  (See  Fig.  64.)  These  pass  through  the 
integument  and  the  orbicularis  muscle,  hounding  laterally  the  portion  to  be  trans¬ 
planted.  In  complete  distiehiasis,  one  incision  terminates  close  to  the  outer  com- 
|  missure,  the  other  within  the  lachrymal  punctum.  Then  the  lid  is  to  he  divided 
into  two  layers,  as  in  the  previously-described  method. 

In  order  to  exert  a  powerful 

traction  on  the  border  of  the  lid,  Fig.  64. 

and  thus  to  separate  the  hair-fol¬ 
licles  sufficiently  from  the  inner  lip, 
an  oval  piece  should  be  cut  from  the 
|  integument,  or  ligated  by  several 
threads,  with  the  view  of  causing 
|  cicatri'ial  adhesion.  ( Graefe .) 

Of  course,  such  a  transplanta- 
on  is  only  proper  when  the 
I  greater  portion  of  the  lashes  is  in 
8Qch  a  condition  that  we  may 
espect  a  sufficient  protection  to 
ye,  as  well  as  an  improvement 
j11  the  appearance,  when  they  are 
I ,n  a  more  accurate  position.  It 

aore  adapted  to  the  upper  than  the  lower  1{ 
ion  saving  the  few  lashes  of  the  latter,  ani 
|  much  more  certain  method. 

Success  is  by  no  means  assured,  hey^ror,  either  by  one  method  or  the  other, 

I a though  they  may  be  carried' out  wfthcKe  greatest  precision  and  care.  In  appa- 
I  re%  very  successful  cases,  the^ouJerTip  of  the  lid  often  again  turns  inward  weeks 
I or  months  afterward,  while  thflXpcatrix  continues  to  shrink,  and  the  hairs  again 
Inquire  an  improper  direcjiqc^and  irritate  the  globe.  Such  an  unfavorable  result 
1  occurs,  when  ther^s^Vogressive  tendinous  degeneration  of  the  conjunctiva. 
nnhardt).  It  is,  in  noWfc  few  cases,  almost  impossible  to  separate  ail  the  hair-f olli- 
I  es  the  tarsalc4Jwage  in  dividing  the  lid  into  the  two  layers,  because  they  are 
1  t0°ted  immedia1*jly\?  tlie  catilage,  or  even  in  its  most  superficial  layer.  These  folli- 

30  — O 

V 


'here  is  no  great  stress  to  be 
removal  of  the  hair-follicles  is  a 
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cles  are  not  easily  perceived  during  the  operation,  even  on  the  most  careful  observa¬ 
tion,  especially  when  the  lashes  are  not  of  a  very  dark  color.  But  if  the  papillae  only 
remain,  the  cilia  will  grow  again.  Unfortunately,  after  the  displacement  of  the 
outer  lip  of  the  lid,  these  do  not  always  come  through  the  old  canal ;  but,  as  expe¬ 
rience  shows,  they  often  perforate  the  fresh  cicatritial  mass,  and  finally  appear  on 
the  border  of  the  incision  which  divides  the  tarsus  from  the  hair-follicles. 


Such  a  result  can  not  be  guarded  against  by  cutting  out  or  ligating  a  larger  fold  of  integument. 
The  repetition  of  the  operation  affords  just  as  little  guaranty.  In  fact,  cases  occur  where  the  lids 
can  not  be  closed  in  consequence  of  their  excessive  or  repeated  shortening.  The  lids  are  then 
partly  open  even  during  sleep,  and  nevertheless,  some  cilia  irritate  the  surface  of  the  globe. 


3.  The  removal  of  the  hair-follicles  is  certainly  the  most  trustworthy  method, 
It  is  also  simpler,  and  more  easily  done.  Where  all  four  lids  require  the  operation, 
this  is  of  importance.  The  great  objection  which  may  be  made  against  it,  as  com¬ 
pared  with  the  transplantation,  is  the  fact  that  the  eye  is  deprived  of  its  natural 
appearance  and  means  of  protection.  But  the  deformity  is  scarcely  greater  in  ! 
of  the  hair-follicles,  than  when  the  lids  are  left  stiff  and  unwrinkled,  as  is  necessarily 
ffie  result  when  a  large  piece  of  the  integument  is  cut  out  or  ligated,  and  the  func¬ 
tion  of  the  orbicularis  is  impaired  by  cicatritial  tissue. 

There  is  also  not  much  difference  with  regard  to  the  protection  of  the  eyes,  the 
closure  of  the  lids  being  often  rendered  difficult  or  impossible,  when  the  traction 
exerted  on  the  hair-follicles  is  enough  to  correct  the  inversion  of  the  cilia.  Besides, 
it  should  be  considered  that,  in  partial  distichiasis  or  trichiasis,  where  it  seems 
desirable  to  preserve  the  greater  number  of  the  cilia,  on  account  of  their  good  con¬ 
dition  and  regular  arrangement,  the  removal  may  be  strictly  limited  to  the  inverted 
cilia,  while  a  transplantation  must,  under  all  circumstances,  extend  over  the  greater 
portion,  or  the  whole,  of  the  border  of  the  lid. 

a.  For  the  purpose  of  partial  removal  of  the  base  of  the  cilia,  a  spatula  is  placed 
under  the  lid,  putting  the  lid  on  the  stretch,  and  the  edge  is  split  into  two  layers,  as 
before  described.  (See  Fig.  65.)  This  is  best  done  with  j[S4nce-sh aped  knife,  which 
is  entered  to  the  depth  of  two  to  three  lines  between^Bb  tarsal  cartilage  and  the  | 
hair-follicles. 

Fig.  65. 


Ill 


^Shife  be  not  broad  enough  to  in 
the  inverted  cilia,  a  scalpel  may  I 
afterward  to  enlarge  the  wound. 

#  two  incisions  are  made  on  the  out- 

ftJSside  (Fig.  65,  A)  of  the  lid,  which  include  I 
the  affected  follicles.  A  seal  pel  or  scissors  J 
may  be  used  for  this. 


In  case  the  inverted  cilia  are  in  the  inner  or  | 
outer  canthi,  or  near  them,  it  is  better  to  mi^e  | 
jj/  the  incision  with  the  lance-shaped  knife,  without 

putting  the  spatula  under,  the  wound  being  en 
larged,  if  necessary,  with  the  scalpel.  (See  Fig- 
65,  B.)  The  flap  thus  formed  is  completely  sep*  I 
arated  with  the  scissors.  The  wound  is  close  | 
by  sutures. 

shaped  incision  is  only  sufficient,  however,  when  the  part  of  the  bait 
w  be  removed  is  bounded  for  some  distance  on  each  side  by  a  peripber* 
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Fig.  66. 


portion  entirely  devoid  of  lashes.  It  therefore  answers  very  well  as  a  supplement* 
ary  operation,  when  a  total  removal  has  not  been  entirely  successful.  If  the  piece 
which  is  cut  out  be  surrounded  by  cilia,  relapses  almost  always  occur,  the  hairs 
always  being  turned  inward  by  the  contracting  cicatrix. 

In  order  to  prevent  this,  a  sort  of  transplanta¬ 
tion  of  the  neighboring  part  of  the  outer  lip  of  the 
lid  should  be  combined  with  the  excision.  The 
incision,  dividing  the  lid  into  two  layers,  may  be 
continued  on  both  sides,  one  and  a  half  to  two  lines 
beyond  the  base  of  the  inverted  cilia,  and  the  form 
given  the  flap  may  be  varied  according  to  the  loca¬ 
tion  and  extent  of  the  distichiasis  or  trichiasis.  If 
the  double-growth  or  inversion  of  the  cilia  affects  a 
portion  of  the  margin  of  the  lid,  not  in  the  Vicinity 
of  the  canthi,  the  incision  of  the  integument  should 
have  the  shape  of  a  triangle  with  its  apex  cut  off,  its 
base  being  turned  away  from  the  edge  of  the  lid. 

(See  Fig.  66.)  The  two  converging  tips,  separated  from  the  structure  beneath 
by  the  splitting  of  the  lid,  are  then  united  by  a  suture.  For  this  purpose  we  may 
best  use  delicate  silk  or  linen  thread  ( fil  de  Florence ).  These  should  be  affixed  to 
the  base  of  the  triangle  near  the  angles,  and  at  the  same  time  some  traction  should 
be  exerted. 

If  one  side  of  a  commissure  requires  the  operation,  one  of  the  incisions  of  the 
flap  should  be  made  horizontally,  in  the  direction  of 
the  palpebral  fissure,  down  to  the  incision  which 
splits  the  lids;  but  the  other  is  to  be  made  obliquely, 
upward  or  downward,  as  the  case  may  require, 
through  the  border  of  the  lid,  and  then  the  ends 
should  he  united  by  a  crescentic  incision  (see  Fig. 

AT).  The  gusset- shaped  pieces  thus  made,  a,  are 
attached  to  the  margin  of  the  crescentic  incision, 
after  the  removal  of  the  flap.  If  there  are  inverted 
cilia  on  both  sides  of  a  commissure,  there  is  no  hori¬ 
zontal  incision,  the  two  boundary  incisions  pass 
obliquely  upward  or  downward,  and  are  united  by  s 
a  crescentic  incision,  on  whose  base  the  gusset,  a,  js  m 

When  necessary,  the  spear-shaped  wound  shoffl^ 
he  closed  by  one  or  two  sutures.  ^ 

The  wound  generally  heals  within  two  ^Siree 
toys.  The  cicatrix  is  almost  alway  \0>net  iced, 
autl  its  boundaries  are  only  indicated^by  a  slight 
protuberance  of  the  zone  confining  the  lashes. 

This  does  not  disfigure  the  patient/^Enough  of  such 
derations  have  been  done  to^Kw  a  decision  as  to 
foeir  value.  We  may  s^f^wecommend  them  from 
experience. 

k  The  entire  renmv^Tof  the  hair-follicles  {Fried. 

,Jyer,  Flarer\ some  respects  the  same  as 
escribed  in  paragraph  2).  The 


Fig.  67. 


ened  to  the  outer  lip. 


Fig.  68. 
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principal  difference  consists  in  this,  that  the  bridge,  which  is  formed  in  exactly 
the  same  way,  is  entirely  removed  instead  of  being  preserved.  A  horn-spatula 
is  placed  under  the  lid,  and  the  edge  split  into  two  layers  (see  Fig.  62).  It  is  well 
to  begin  the  incision  at  the  commissure,  with  a  lance-shaped  knife,  and  to  continue 
it  with  a  scalpel.  The  integument  is  then  divided  by  a  horizontal  incision,  two  to 

three  lines  long,  down  to  the  fascia.  The 
Fig.  69.  cutting-out  of  the  hair- follicles  is  now  un¬ 

dertaken.  The  incision  in  the  integument, 
when  the  operation  is  done  on  the  left  side, 
should  ascend  from  the  free  border  of  the  lid 
in  the  vicinity  of  the  lachrymal  punctum, 
being  continued  beyond  the  hair-follicles, 
parallel  to  the  outer  lip  of  the  lid,  and  meet- 
j  'ing  the  horizontal  incision  at  an  acute  angle, 
two  lines  beyond  the  commissure.  In  the 
right  eye  the  incision  may  be  more  easily 
made  in  the  opposite  direction  (Fig.  69). 
When  the  bridge  is  thus  defined,  in  case  it 
is  still  adherent  in  some  places,  it  should  he 
seized  with  the  forceps  and  dissected  up  with 
the  scissors  or  scalpel. 

If  then  some  follicles  are  still  seen  in  the 
surface  of  the  wound,  these  should  be  most  carefully  dissected  up  from  the  cartilage 
with  the  scissors.  Within  a  few  days  the  wound  is  completely  healed,  generally 
without  suppuration,  and  the  contracting  cicatrix  soon  unites  the  integument  with 
the  mucous  membrane.  If  any  hairs  appear  after  this,  they  should  also  be  removed 
as  above  described. 

The  complete  removal  of  the  hair-follicles,  with  all  its  excellent  results,  has  un¬ 
doubtedly  some  disadvantages  not  to  bo  too  lightly  estimated.  Apart  from  the  loss 
of  a  natural  protection  to  the  eye,  it  causes,  especidl^^hen  performed  on  the 
lower  lid,  a  very  unpleasant  interference  in  the  carrytopeff  of  the  tears.  The  eve 
is  suffused  with  tears,  and  these  are  apt  to  run  ovep^vthe  slightest  irritation.  Not 
unfrequently,  in  spite  of  every  care  in  the  operatfftip,  the  canals  of  the  tarsal  glands 
become  obliterated  in  the  shrinking  cicatritisjJfissue.  Subsequently  the  cartilage 
also  atrophies,  and  contracts  to  a  smal^Tm^  swelling,  in  the  interior  of  which 
chalazions  and  cysts  are  developed.  Tjae  nfucous  membrane  does  not  always  turn 
out  in  consequence  of  the  contracti^j^rf  the  cicatrix,  and  thus  round  off  of  the 
border  of  the  lid,  but  in  some  cas^lhe  cicatrix  is  pulled  from  the  inner  side,  and 
comes  in  contact  with  the  globQ^The  cicatrix,  being  generally  quite  irregular  and 
rough,  sometimes  irritates  <&^42^e1maps  injures  the  globe.  But  these  disadvantages 
are  much  less  than  those ^^n  unsuccessful  transplantation,  or  those  which  result 
from  the  shortening  o^lje  lid,  from  excessive  loss  of  substance  of  the  integument, 
when  there  have  repeated  attempts  at  trausplantation. 

All  these  to  removal  of  the  hair-follicles  are  increased,  when,  as  was  formerly  the 

custom,  the  qkfli^mickness  of  the  lid  is  removed.  ( Bartisch .)  Then  shortening  of  the  lid  very 
generally  and  an  inability  to  completely  close  the  eyes.  The  method  in  question  s 

be  discaj^Jed.  Beside  the  unpleasant  results  which  it  may  produce,  it  is  entirely  unnecessary. 

any  cilia  endanger  the  globe  by  an  improper  direction,  we  may  attempt  to  sim 
bi^q^om  the  affected  hair-follicle.  For  this  purpose  a  lance-shaped  knife,  or  a  broad  catarac 


should 
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needle,  is  thrust  into  the  lid,  along  the  shaft  of  the  hair.  The  wound  thus  made  is  cauterized 
with  a  silver  probe  dipped  in  liquid  caustic  potash.  Sometimes  the  result  is  excellent  and  per¬ 
manent.  It  is  not  advisable  to  simply  pull  out  the  hair  and  introduce  the  actual  cautery  through 


rell  I  the  opening  of  the  follicle,  because  it  is  more  difficult  and  less  reliable.  ( Mackenzie .) 

3U0  I 

to  I  Authorities. — 0.  Becker ,  Wien.  med.  Jahrb.  1866.  4.  S.  80. — Stellwag ,  Ophth.  II.  S.  912, 


Che  I  914 —Mackenzie,  Traite  d.  mal.  d.  yeux.  trad.  p.  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  142, 
un.  I  297, 300,  ZQ2.—J)esmarres,  Traite  d.  mal.  d.  yeux.  Paris.  1847,  P.  85,  87.—  Vidal,  nach  Desmarres, 
.  I  I.  c.  P.  8 Z.—Himly,  Krankheiten  und  Missbildungen.  I.  Berlin.  1843.  S.  140,  146. — Arlt,  Die 
“  ’  I  Krankheiten  des  Auges.  I.  Prag.  1851.  S.  128,  144,  146.—  Jasche ,  Med.  Zeitung  Russlands*  1844. 

I  Nr.  9  —Pagenstecher  und  Sdmisch ,  kl.  Beobachtungen.  I.  Wiesbaden.  1860.  S.  Z.—Graefe,  A.  f. 
M  I  0.  X.  2.  S.  225. — Eerzenstein ,  ibid.  XIII.  1.  S.  76. — Secondi ,  Clinica  di  Genova.  Riassunto.  Torino, 
um,  I  1865.  S.  125. — Bartisch ,  Fr.  Jaeger ,  Flarer ,  nach  Arlt.  1.  c.  S.  144. — Stavenhagen ,  klin.  Beob- 
3les,  I  achtungen.  S.  5, 12, 18 .—Mannhardt,  A.  f.  O.  XIV.  3.  S.  40,  45. 
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4.  Enteopion. 


Pathology  and  Symptoms. — Partial  entropion  very  rarely  occurs.  We  speak 
oi  partial  entropion  when  that  part  only  of  the  edge  of  the  lids,  near  the  outer  com¬ 
missure  of  one  or  both  lids,  is  turned  inward.  In  by  far  the  greater  number  of  cases 
the  inversion  is  complete.  The  whole  length  of  the  edge  of  one  or  both  lids  appears 


turned  inward,  or  even  the  lid  itself  is  inverted.  Entropion  generally  affects  only 


the  lower  lid  of  one  or  both  eyes,  or  is  at  least  more  fully  developed  there  than  in 
the  upper  lid. 

Several  degrees  of  inversion  may  be  distinguished.  The  first  is  properly  only  a 
turning  inward  of  the  outer  lip. of  the  lid,  and  depends  upon  obliteration  and  retrac¬ 
tion  of  the  inner  lip — a  condition  which  is  generally  considered  as  trichiasis. 

The  second  degree  may  be  designated  as  inversion  of  the  border  of  the  lid.  The 
entire  thickness  of  the  latter  is  turned  toward  the  free  border  of  the  tarsal  carti¬ 
lage,  so  that  the  peripheral  zone  of  the  integument  comes  in  contact  with  the  globe. 

The  third  degree  is  an  inversion  of  the  whole  lid.  The  cartilage  itself  is  rolled  over, 
the  affected  lid  forms  a  duplicature,  and  rests  with  the  larger  part  of  its  integument 
on  the  globe. 

In  the  highest  grade  the  lid  appears  actually  rolled  inward,  the  border  of  the 
inverted  lid  having  undergone  a  second  turn,  by  which  its  peripheral  surface  has 
come  into  the  original  situation,  and  the  outer  lip  lies  in  contact  with  the  tarsal 
conjunctiva. 

Entropion,  like  trichiasis,  and  for  the  same  reason,  is  a  source  of  very  severe  irri¬ 
tations  and  actual  inflammation,  especially  in  its  first  stages.  Subsequently  the  eye 
accustoms  itself,  as  it  were,  to  the  irritating  effect  of  the  inverted  lid  ;  the  inflamma¬ 
tion  subsides,  and  only  appears  at  intervals.  During  sucdi^aterbations  the  entropion 
is  not  unfrequently  temporarily  or  permanently  increaaspN^At  last  the  hypertrophied 
conjunctiva  degenerates,  becomes  more  and  more  sl^Sjened;  the  cartilage  begins  to 
shrink,  and  becomes  fixed  in  its  displacement.  JPhp  entropion  then  becomes  perma-  i 
nent,  in  the  true  sense  of  the  word. 

Causes. — The  proximate  cause  of  tnu^ij/ersion  of  the  lids  may  always  be  said  to 
be  the  action  of  the  orbicular  musffe^^The  smoothing-off  and  contraction  of  the 
inner  lip  of  the  lid,  as  well  as  cicatrithnJegeneration  of  its  margin,  which  often  occur 
in  consequence  of  ble]  Jand  hypertrophy ing  conjunctival  inflammation, 

may  assist  in  the  for  disease,  although  the  chief  cause  is  as  above  I 


'o  be  regarded  as  disposing  causes,  which  may  be 


stated.  The  latter  are  qj 


wanting. 


Spasm  of  the  mulkl^  in  question  is  enough  of  itself,  when  the  lids  are  in  ® 
perfectly  normalisation,  to  produce  an  entropion  of  the  edges  and  to  make  it 
permanent  (entT^ffin  spasticum).  Therefore  all  causes  which  may  excite  such 
spasms,  antD^Cj^cially  those  which  may  keep  it  up  for  a  time,  may  possibly  cause 
entropion^Spertain  inflammations  of  the  eye  are  prominent  in  this  respect,  especially 
keratitjgKsince  this,  more  frequently  than  other  eye-inflammations,  is  accompanied 
cbnsiderable  photophobia  and  severe  spasm  of  the  lid. 
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The  chief  factor  in  this  spasmodic  inversion  of  the  edges  of  the  lids  is  that  por¬ 
tion  of  the  orbicular  muscles  which  runs  along  the  edges  of  the  lids,  and  especially 
those  muscular  fibers  which  have  been  described  as  the  subtarsal  muscle.  These 
fibers  run  along  in  the  thickness  of  the  edges  of  both  lids ,  nearer  their  inner  margin, 
as  far  as  the  external  commissure,  and  in  their  course  are  connected  at  many  points 
with  the  integument  of  the  edge  of  the  lids.  If  the  lachrymal  muscle  contracts, 
all  the  points  of  insertion  of  the  subtarsal  muscle,  especially  the  inner  margin  of 
the  lid,  are  pushed  toward  the  internal  canthus  and  indirectly  toward  the  crista 
kchrymalis.  At  the  same  time,  because  the  muscle,  as  a  whole,  is  extended  in  a 
great  curve  over  the  greatest  convexity  of  the  globe,  the  inner  margin  of  the  lid  is 
pressed  against  the  convexity  of  the  globe,  and  endeavors  to  gain  a  vertical  direc¬ 
tion,  in  order  to  shorten  the  curve.  Consequently  the  external  margin  of  the  lid 
approximates  the  surface  of  the  eyeball,  and  hence  the  palpebral  edges  are  no 
longer  superficially  in  contact  with  one  another,  and  meet  at  an  angle  which  opens 
backward. 

This  effect  can  often  be  very  distinctly  demonstrated  when,  in  consequence  of 
inflammatory  hypertrophy  of  the  conjunctiva  and  cartilage,  the  latter  has  become 
loosened,  soft,  and  yielding.  It  is  then  only  necessary  to  hold  the  lids  forcibly 
open  and  draw  them  somewhat  outwards.  If  the  patient  now  endeavors  to  close 
the  eye,  the  displacement  of  some  parts  of  the  edge  of  the  lid  is  sometimes  so  great 
that  the  latter  is  actually  completely  everted.  The  entire  movement  gives  the  im¬ 
pression  that  the  edge  of  the  lid  is  rotated  in  a  very  wide  spiral  around  the  free 
edge  of  the  cartilage. 

If  the  surface  of  the  edge  of  the  lid  is  once  turned  inward  by  the  spasmodic  ac¬ 
tion  of  the  subtarsal  muscle,  the  inversion  is  easily  completed  by  the  main  body  of 
the  orbicular  muscle.  Its  bundles  describe  a  double  curve,  once  in  a  vertical  direc¬ 
tion,  and  then  horizontally  from  before  backwards,  and  by  their  contractions  exert 
a  pressure  upon  the  parts  lying  in  their  concavity,  by  endeavoring  to  shorten  them¬ 
selves  from  the  arc  to  its  chord.  This  pressure  acts  in  one  or  the  other  direction, 
according  to  the  respective  curvature  of  the  muscular  fibers.  The  innermost 
layers  of  fibers,  when  the  lids  are  closed,  act  almost  horizontally  i^1%Jssjthe  greatest 
convexity.  Their  action  in  a  vertical  direction  is  then  almost  rify  while  it  reaches 
the  maximum  in  a  horizontal  direction,  and  tends  to  app^khnate  the  external 
edge  of  the  lid  somewhat  more  to  the  globe,  and  therefore  ^increase  the  action  of 
the  subtarsal  muscle.  If,  however,  the  external  edjge^Jrhe  lid  is  brought  very 
close  to  the  globe,  the  entire  palpebral  portion  of  feiMorbicular  muscle  no  longer 
terms  a  single  curve,  but  two,  one  for  the  uppe&md  one  for  the  lower,  and  these 
two  curves  meet  in  the  palpebral  fissure  at  an  angle  opening  backwards.  This  an¬ 
gle  is  still  f  urtlier  diminished  by  the  action^0lic  more  distant  fibers  of  the  orbicu¬ 
lar  muscle,  since  the  latter  press  the  edgoe*fep)the  lid  more  powerfully  together,  the 
greater  the  curvature  is  in  the  vertical  w^cti  on.  The  subtarsal  muscle,  and  all  the 
fibers  of  the  palpebral  portion  o£~f© orbicular  muscle,  therefore,  act  together  in 
causing  the  edges  of  the  lid  to  giVe^way  backward,  and  it  depends  jnerely  upon  the 
power  with  which  the  muscle^Mjmtract  whether  an  entropium  results  or  Dot.  If 
then  the  edge  of  the  lid  oi  icomes  inverted,  the  position  of  the  two  halves  of  the 
°bicular  muscle  is  so  the  more  favorable  for  the  increase  of  the  entropium, 

an(lif  the  lid  becom^yimed  over,  the  action  of  the  mechanically  drawn  subtarsal 
Muscle  suffices  to  tAn  the  inversion  into  a  complete  revolution. 

thus  xplanation  of  why  a  rubbing  off  of  the  inner  edge  of  the  lid, 
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as  well  as  a  rounding  off  of  the  palpebral  edges,  favor  the  formation  of  an  entro¬ 
pium.  The  backward  yielding  is  thus  facilitated,  and,  moreover,  by  the  approxi¬ 
mation  of  the  external  edge  of  the  lid  to  the  globe,  a  portion  of  the  muscular  ac¬ 
tion  necessary  to  the  formation  of  an  entropium  is  rendered  superfluous.  It  is  also 
clear  that  great  swelling  of  the  conjunctiva  conduces  to  inversion  of  the  lids.  They 
*  force  the  palpebral  edges  somewhat  away  from  the  globe,  but  are  not  sufficiently 
resistant  to  impede  perceptibly  their  backward  yielding.  Besides  all  this,  such 
oedema,  as  a  rule,  appears  particularly  in  the  retro-tarsal  portion  of  the  conjunctiva, 
and  hence  usually  presses  the  surface  of  the  two  lids  much  farther  forward  than 
the  tenser  palpebral  edges,  and  consequently  diminish  very  much  the  angle  at  which 
the  two  halves  of  the  orbicular  muscle  act  upon  one  another. 

Of  course,  resistance  of  the  cartilage  has  a  great  influence  on  the  easy  or  difficult 
occurrence  of  an  entropion ;  the  less  the  resistance,  the  more  readily  does  true  inver¬ 
sion  occur.  "We  find  entropion,  therefore,  much  more  commonly  on  the  lower  lid. 

It  occurs  especially  in  ophthalmia  which  are  accompanied  by  great  relaxation 
and  swelling  of  the  cartilage.  It  occurs,  in  a  proportionately  large  number  of  cases, 
in  old  people  with  wrinkled,  relaxed  skin.  In  the  latter,  very  slight  spasm  of  the 
lid  is  sometimes  sufficient  to  cause  entropion  of  the  lower  lid.  This  is  sometimes 
seen  in  an  unpleasant  way  after  cataract  operations,  especially  if  a  bandage  has 
been  improperly  applied,  or  if  the  corneal  flap  did  not  heal  properly,  and  rested  upon 
the  edge  of  the  lid. 

But  spasm  of  the  lids  is  by  no  means  indispensably  necessary  to  the  occurrence 
of  entropion.  The  normal  power  of  the  orbicularis  is  sufficient  to  cause  a  true 
inversion  of  the  lids,  if  portions  or  the  whole  of  the  thin  edges  have  been  brought 
into  an  improper  position,  with  relation  to  each  other,  by  shrinkage  of  the  cartilage, 
from  trachoma,  symblepharon,  cicatritial  contraction  of  the  integument  or  of  the  con¬ 
junctiva,  which  causes  them  to  meet  each  other  at  an  angle  looking  inward.  Kelax- 
ation  of  the  integument  from  phthisis  or  enucleation  of  the  globe,  without  any 
vigorous  contraction  of  the  orbicularis,  also  leads,  as  a  rule,  to  narrowing  of  the 
palpebral  fissure,  and  turning  inward  of  the  edges  of  th^ejfoH;  for  then  there  is  no 
resistance  to  the  action  of  this  muscle.  ( Organic  entron 

Treatment. — We  should  in  the  first  place  oppj  occurrence  and  permanent 

formation  of  entropion.  If  the  inversion  has  ah^My  existed  for  some  time,  and  if  it 
depends  upon  permanent  organic  changes  iifT^o  lid  or  globe,  the  affected  lid  should 
be  placed  in  a  normal  position,  and  should  os^ermanently  kept  there  by  an  opera¬ 
tion,  at  the  same  time  preserving,  as  fa^Svpossible,  its  form,  size,  and  functions. 

1.  The  proper  treatment  of  the  ow^rnal  disease  is  the  principal  requirement.  As 
a  rule,  the  spasm  of  the  lid  disapp^iWmder  a  rational  treatment.  When  recent  and 
slight,  entropion  will  disappear  ^^reelf,  provided  changes  in  shape  of  the  edge  of  the 
lid,  or  relaxation  of  the  partejqb  not  prevent.  At  least,  the  spasm  of  the  lid  will  be 
so  far  alleviated  by  sucl/a  iherntraent,  that  the  direct  treatment  for  the  inversion  of 
the  lids  may  be  carried  om  more  easily  and  with  greater  hope  of  success.  In  case 
of  necessity,  in  conp|<y?ion  with  the  treatment  of  the  original  disease,  special  atten¬ 
tion  should  also/fcAq&nd  to  the  spasm  of  the  lid.  (See  Blepharospasmus.) 

2.  A  canAASkstic  operation  is  one  of  the  best  direct  means  of  treatment  for 
spasmodic  e^ropion.  Where  the  lids  have  preserved  their  normal  shape,  this 
operatio^k  very  frequently  sufficient  to  effectually  restrain  the  inversion,  in  spite  of 
sev^reSpksm  of  the  lid.  We  may  have  more  hope  of  this  when  the  severity  of  the 
bleffi^ro-spasm  has  already  diminished,  because,  with  the  operative  replacement  of  the 
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lid,  an  important  cause  for  the  continuance  of  the  spasm  has  been  removed.  The 
result  is  most  surely  attained  in  senile  entropion,  where  the  spasmodic  affection  is 
less  prominent,  and  when  the  inversion  must  he  chiefly  ascribed  to  the  relaxation 
and  looseness  of  the  tissue  of  the  lids. 

In  favorable  cases  of  this  kind,  especially  when  the  still-existing  spasm  of  the  lid  depends 
mostly  or  entirely  on  the  mechanical  irritation  of  the  lid,  which  is  in  a  state  of  entropion,  and 
promises  to  cease  if  the  latter  be  removed,  we  may  avoid  the  adhesion  of  a  fold  of  conjunctiva 
in  the  angle  of  a  wound,  and  make  a  simple  division  of  the  outer  commissure.  A  horizontal 
incision  should  not  be  made,  but  an  oblique  one,  and  generally  downward,  because  it  is  almost 
always  the  lower  lid  that  is  affected.  A  horizontal  incision  meets  the  fascia  tarso  orlitalis,  the 
so-called  external  palpebral  ligament,  exactly  in  its  densest  portion,  and  may  not  be  able  to  relax 
this.  It  moreover  runs  exactly  through  that  part  of  the  fibers  of  the  orbicularis  which  is  more 
lightly  attached  to  the  layer  beneath.  The  muscle  remains  fixed  at  both  extremities,  and  loses 
very  little  of  its  peculiar  action.  Want  of  observation  of  this  anatomical  condition  explains  the 
fact  that  the  division  of  the  outer  commissure,  especially  the  canthoplastic  operation,  has  not  been 
sufficiently  esteemed,  and  has  been  considered  as  only  proper  in  those  cases  where  the  palpebral 
fissure  has  become  considerably  shortened.  ( Graefe .)  Where  we  wish  a  decided  result,  the 
commissure  must  be  cut  through  obliquely.  The  more  oblique  the  incision  the  greater  is  the 
relaxation  of  the  muscle. 

3.  In  order  to  increase  the  therapeutic  effect  of  the  canthoplastic  operation, 
some  recommend  that  this  operation  he  combined  with  the  ligation  of  a  horizontal 
fold  of  integument,  aud  of  the  muscular  fibers  beneath.  (Pagenstecher.)  This  com¬ 
bined  method,  which  is  also  easily  substituted  for  transplantation  and  removal  of 
the  hair-follicles  in  distichiasis  and  trichiasis,  is  not  only  highly  spoken  of  in  spas¬ 
modic  but  also  in  organic  entropion,  where  shrinkage  of  the  conjunctiva  or  even  of 
the  cartilage  exists  at  the  same  time.  For  the  purpose  of  ligation  the  surgeon 
grasps  the  integument  in  the  middle,  with  the  thumb  and  finger  of  the  left  hand,  and 
bolds  a  piece  sufficiently  broad,  with  a  crutch-shaped  forceps.  An  assistant  holds 
tbe  head  of  the  patient.  The  fold  should  run  horizontally,  in  order  that  the  traction 
on  the  outer  lip  be  regular.  The  fold  of  integument  should  also  he  so  broad  that 
th  4 


entecl  V  a  protective4!*^!  age.  If  the  inflammatory  symptoms  are  very  severe,  iced 
PP  Nations  may  be*4j6ed.  If  erysipelas  occurs,  it  is  well  to  remove  the  ligatures, 
choose  son^e  method  of  treatment.  In  favorable  cases  the  th  reads  remain 
1  *frey  are  tjffipvn  off  by  suppuration.  The  parts  fastened  by  the  ligature  are 
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caused  to  adhere,  and  changed  to  a  rigid,  tendinous,  cicatritial  mass.  This  is  plainly 
to  be  seen  and  felt  a  short  time  after  the  parts  are  healed,  but  subsequently  it 
becomes  somewhat  softened,  while  the  lid  is  generally  confined  in  its  normal  position. 
Yet  we  can  not  count  on  this  result  with  certainty,  because  it  often  becomes  so  much 
distended,  under  the  continued  action  of  the  orbicularis,  that  the  border  of  the  lid 
again  acquires  an  abnormal  position. 

4.  This  want  of  firmness  of  the  cicatrix,  together  with  the  long  duration  and 
dangers  of  the  inflammatory  reaction,  cause  the  simple  ligation  of  a  fold  of  integu¬ 
ment  to  he  considered  as  an  unsatisfactory  method.  It  is  also  doubtful  whethei 
the  various  modifications  of  the  operation  lately  proposed  make  success  sufficiently 
certain. 


Some  make  an  incision  through  the  integument  parallel  to  the  free  border  of  the  lid,  and  aboul 
one  line  removed  from  it,  down  to  the  muscle.  They  then  seize  the  orbital  border  of  the  wound, 
and  separate  the  cutis  from  the  orbicularis,  so  that  a  broad  and  deep  pocket  is  formed  in  the 
integument.  Then  the  end  of  a  thread,  armed  with  two  needles,  is  entered  into  the  outer  angle  of 
the  wound  thus  formed,  behind  the  fibers  of  the  orbicularis,  and  along  the  anterior  surface  of  the 
cartilage,  down  to  the  bottom  of  the  pocket  in  the  integument,  where  the  needle  is  thrust  through. 
The  other  end  of  the  thread  is  entered  in  the  pocket  of  the  integument,  in  front  of  the  muscle,  and 
pushed  through  the  skin  near  the  first  ligature,  when  the  two  ends  are  fastened  by  a  strip  of  adhe¬ 
sive  plaster.  A  second  ligature  is  placed  around  the  fibers  of  the  orbicularis  in  a  very  similar 
way,  and,  by  tying  it,  the  muscle  is  drawn  in  a  zigzag  line.  The  result  is  a  drawing  away  of  the 
edge  of  the  lid  from  the  globe.  {Bowman.) 

Others  ligate  in  the  following  manner :  with  the  lid  completely  everted,  they  introduce  the 
puds  of  the  ligature,  armed  with  curved  needles,  through  the  whole  thickness  of  the  lids.  This 
is  done  in  such  a  manner,  that  one  of  the  threads  enters  at  the  deepest  part  of  the  palpebral  fold, 
passing  through  the  convex  border  of  the  tarsal  cartilage;  but  the  other  ligature  passes  through 
the  palpebral  ligament,  at  some  distance  from  it.  When  this  has  been  done,  the  two  armed 
threads  are  pushed  on  through  the  outer  incision,  back  to  the  anterior  surface  of  the  cartilage, 
under  the  muscle,  toward  the  border  of  the  lid,  and  are  brought  out  close  to  the  outer  lip,  about 
two  lines  apart.  They  are  then  tied,  and  the  border  of  the  lid  is  thus  turned  out.  After  three  days, 
the  ligature  may  be  removed.  We  should  be  careful  not  to  leave  any  portion  of  ttie  thread 
behind.  If  this  be  done,  slight  ulcerations  will  result.  The  avoidim^e  of  these,  and  the  fact  that 
no  external  cicatrices  are  caused,  are,  without  doubt,  important advantages  in  this  method. 
{Snellen,  Maunhardt ).  (Pj 

Where  we  only  require  a  temporary  effect — where,  fon*£5SimpIe,  the  ectropion  is  spasmodic, 
resulting  from  an  ophthalmia,  wrhich  will  evidently  be^raahed  in  a  very  short  time — we  may 
sometimes  attain  the  desired  end  by  taking  a  broad  *  integument  from  the  lid,  between  the 

arms  of  an  entropion  spring-forceps.  {BonafonL^sQ is  forceps  is  on  the  principle  of  the  senes 
fines ,  but  instead  of  being  toothed,  the  extremQie^  abe  slightly  rough,  in  order  that  they  may 
take  hold  better.  When  the  muscle  contra<Sfevery  much,  however,  they  are  apt,  in  time,  to  be 
somewhat  displaced.  It  is  well,  therefore,  t^Jibr  the  position  once  or  twrice  during  the  day,  and, 
besides,  not  to  allow  the  pressure  to  bay  1  ways  on  the  same  part,  changing  the  position  of  the 
instrument  as  much  as  possible.  Sen^Jferes  (  Vidal)  press  through  the  skin  too  easily,  and  excite 
too  severe  pain,  to  be  useful.  IJolrog^ie  integument  with  a  strip  of  linen,  fastened  on  the  lid 
by  collodion,  is  less  troublesomV  andf^at  least,  quite  as  efficacious.  ( Bowman ,  Arlt.) 

Such  a  piece,  one  and  J^ha^mbhes  long,  and  half  an  inch  broad,  may  be  fastened  on  the  lid, 
with  one  end  below  the  ilneil  angle,  between  the  furrow  of  the  cheek  and  the  tarsal  cartilage, 
and  then  the  other  placed  opposite,  the  skin  having  been  previously  drawn  toward  the  first  point 
of  insertion.  PencilmOthe  part  with  collodion  is  said  to  increase  the  traction,  by  the  g1  ea* 
shrinkage  caused^J^^e  tears,  unfortunately,  soon  loosen  the  plaster. 

5.  Th^m^won  of  cicatrices  which  have  occurred  on  the  lid  is  undoubtedly  per¬ 
manent.  *  Oaustics  have  been  applied  to  the  integument,  in  order  to  cause  these  Litter, 
but  ^mjfrmrequently  the  scissors  or  knife  has  been  used.  Sometimes  a  horizonta , 
mstmies  a  vertical,  piece  of  integument  has  been  said  to  be  the  proper  shape  f°r 
ovaL  In  order  to  increase  the  effect,  it  is  necessary  to  hold  the  lid  in  the  de- 
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sired  abducted  position  by  strips  of  plaster  till  the  final  healing  of  the  wound. 
If  this  precaution  be  not  observed,  the  result  is  apt  to  fall  short  of  our  expectations. 
The  simultaneous  exsection  of  the  denuded  portion  of  the  circular  muscle  (j Eimly) 
is  scarcely  necessary. 

Many  lay  the  greatest  stress  upon  the  horizontal  stretching  of  the  middle  zone  of 
the  integument  of  the  lid,  since  this  is  generally  the  most  relaxed,  particularly  in 
entropion  of  the  lower  lid. 

In  order  to  attain  the  greatest  amount  of  horizontal  tension,  in  the  zone  of  the 
greatest  deviation  of  the  lid,  it  has  been  recommended,  very  recently,  to  excise  a 
triangular  instead  of  an  oval  piece,  from  the  integument.  Its  base  is  from  three  to 
five  lines  long,  and  runs  parallel  to  the  free  margin  of  the  lid.  For  this  purpose 
(see  Fig.  71)  a  horn-spatula  is  placed  under  the  lid,  one  and  a  half  lines  removed 
from  the  outer  lip.  An  incision  is  made  parallel  to  it ;  that  is,  almost  horizontal. 
The  incision  on  either  side  is  one  to  two  lines  distant  from  the  commissure.  When 
this  has  been  done,  the  triangle  is  completed  by  two  incisions  converging  toward  the 
orbital  border,  and  the  integument  is  dissected  up  and 
removed.  If,  in  old  people,  the  relaxation  extends 
quite  regularly  toward  the  orbital  muscular  arch,  the 
flap  should  be  shaped  like  a  pointed  arch.  The  sides 
of  the  wound  should  be  united  by  two  or  three  inter¬ 
rupted  sutures.  The  horizontal  incision  is  left  to  heal 
spontaneously.  The  cicatrix  is,  of  course,  T-shaped. 
The  lateral  shortening  of  the  lid,  in  cases  in  which  the 
palpebral  fissure  was  only  moderately  large,  is  said  to 
be  of  no  disadvantage.  But  where  the  entropion  was 
combined  with  narrowing  of  the  palpebral  fissure,  this 
latter  should  be,  at  the  same  time,  or  previously,  re¬ 
moved  by  a  canthoplastic  operation.  (  Graefe.) 

Others,  in  entropion  of  the  lower  lid,  place  the  base  of  the  triangle  to  be  excised 
without  the  external  commissure.  They  first  split  this  horizontall^^i-  a  distance 
of  four  lines,  and  then  make  two  incisions  through  the  integumenwjom  the  lower 
border  of  the  wound,  converging  downward,  and  then  dissect  triangular  flap 

from  the  muscle.  The  inner  border  of  the  wound  is  themjCked  to  the  outer  by 
sutures,  and  thus  the  lid  is  stretched  somewhat  dingonalI&^M>ra  also  lifted  up.  This 
method  is  very  highly  spoken  of  where  the  entropioe^Bbnds  chiefly  on  shrinkage 
of  the  conjunctiva  and  cartilage,  and  is  accompanmdVl^biepharo-phimosis,  such  as 
often  occurs  after  trachoma.  {Busch.) 

if  the  tarsal  cartilage  is  shrunken  in  entropmA^f  the  upper  lid,  a  triangular  flap  is  first 
dissected  from  the  middle  of  the  integument,  th^-^aroof  which  is  turned  toward  the  free  border, 
as  in  Fig.  71.  Then  *the  exposed  portion  orbicularis  is  dragged  away  by  a  hook,  and  a 

^angular  incision  made  in  the  surface  o^mh  cartilage,  but  with  its  base  toward  the  orbital 
border,  and  extending  with  its  apex  clc^e  tjTne  free  border  of  the  tarsal  cartilage,  without,  how- 
®ver>  dividing  it.  The  palpebral  caejunCfiva  is  to  be  preserved,  the  cartilage  being  separated 
mm  it  by  the  knife.  The  wounc^I0closed  by  several  sutures,  which  draw  the  sides  of  the 
Wangle  together  in  a  vertical  linfeT)  The  middle  ones  also  fasten  the  superficial  layers  of  the  edge 
,  incision  in  the  cartila^^(  Graefe.)  Unfortunately,  the  closure  of  the  incision  in  the  cartilage, 
without  folding  its  horizo^^^a  sis,  is  not  possible.  This  prevents  the  complete  healing  up  of  the 
Payts*  Perhaps  if  a  piecoH>e  cut  from  the  cartilage,  shaped  like  a  myrtle-leaf,  with  a  vertical 
ax,s>  and  with  thesjflfek  bulged  out  more  or  less,  according  to  requirements,  it  would  answer 
purpose  bett< 
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It  has  recently  been  proposed  to  extirpate  the  cartilage  of  the  lid  completely,  in 
case  it  is  very  much  degenerated  and  curved.  To  this  end  we  should  do  at  first 
exactly  as  in  transplantation  of  the  hair-follicles.  If  the  anterior  surface  of  the 
cartilage  is  then  denuded  by  the  semilunar  section  from  the  integument  of  the  lid, 
the  tarsal  cartilage  should  be  detached  form  the  conjunctiva  by  means  of  a  scalpel, 
beginning  at  the  wound  of  the  edge  of  the  lid,  and  be  removed  by  means  of  scis¬ 
sors  as  far  as  its  superior  border,  and  then  the  resulting  semilunar  opening  in  the 
integument  to  be  closed  by  sutures,  and  a  suitable  bandage  applied  {Pope). 

6.  If  we  do  not  attain  the  desired  results  with  these  operations,  there  remains 
nothing  to  be  done,  except  to  remove  the  hair-follicles. 

7.  If  phthisis  or  extirpation  of  the  globe  is  the  cause  of  an  entropion  winch  is 
disturbing  and  dangerous  to  the  eye,  on  account  of  the  turning  inward  of  the 
lashes,  it  will  be  best  to  insert  an  artificial  eye.  An  operation  is  almost  always 
superfluous. 

Authorities. — Himly ,  Krankheiten  und  Missbildungen.  I.  Berlin.  1843.  S.  120,  125,  129,  132. 
— Mackenzie ,  Traite  d.  mal.  d.  yeux.  Traduit  p.  Warlomont  et  Testelin,  I.  Paris.  1856.  P.  307,  310. 
— Desmarres ,  Traite  d.  mal.  d.  yeux.  Paris.  1847,  P.  44,  50. — Arlt,  Die  Krankheiten  des  Auges.  III. 
Prag.  1856.  S.  365  ;  A.  f.  0.  IX.  1.  S.  94;  Zeitschrift  der  Wiener  Aerzte.  1861.  Wochenblatt  S.  87. 
— , Stelliuag ,  Ophth.  II.  S.  908,  922 .—Graefe,  A.  f.  O.  X.  2.  S.  221,  223,  224 .—Ponafont,  L’union 
med.  1861.  Nr.  27. —  Vidal,  nach  Mackenzie  1.  c.  S.  311.— Busch,  A.  f.  O.  IY.  2.  S.  107. — Pagen - 
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Vauquelin ,  De  i’applicat.  de  la  suture  enchevillde.  Paris.  1853.  P.  20,  26. — Mannhardt ,  A  £. 
O.  XIV.  3.  S.  42,  45. — Pope ,  Arch.  f.  Augen-u.  Ohrenheilkde.  1.  S.  68. 


5.  EcTROproKr. 


Pathology  and  Symptoms. —The  eversion  is  sometimes  confined  to  one  pari 
of  the  lid.  Generally,  however,  ectropion  is  in  so  far  complete,  that  the  whole 
length  of  the  edge  of  the  lid  is  in  an  improper  position.  Ectropion  affects  the 
lower  oftener  than  the  upper  lid,  and  is  sometimes  found  on  both  lids  of  one  or  both 

eyes. 

There  are  several  degrees  of  ectropion.  The  lowest  form  is  only  a  lifting  up  of 
the  inner  lip  of  the  lid,  an  inexact  fitting  of  the  border  of  the  lid  on  the  globe. 
In  other  cases,  the  margin  of  the  lid  appears  really  turned  outward.  On  closure  of 
the  eyes  the  border  of  the  healthy  lid  meets  the  most  anterior  portion  of  the  inner 
surface  of  the  affected  lid,  and,  as  it  were,  pushes  between  this.  In  case  both  lids 
are  affected  in  the  same  way,  the  edges  meet  at  an  acute  angle,  which  looks 
anteriorly.  True  eversion  of  the  whole  lid  may  be  described  as  the  third  degree. 
The  affected  lid  is  turned  vertically  upward,  and  the  surface  of  the  border  of  the  lid 
looks  downward  or  upward,  as  the  case  may  be.  On  the  closure  of  the  lid,  the 
healthy  lid  meets  the  palpebral  conjunctiva  where  it  is  turned  over,  and  its  periphery 
remains  exposed.  The  outer  commissure  generally  appears  distorted  at  the  same 
time.  In  ectropion  of  the  lower  lid  it  sinks  downward  considerably,  but  in  ectropion 
of  the  upper  lid  it  is  pushed  forward.  In  the  highest  degree  of  ectropion  the  lid  is 
totally  everted.  It  is  then  placed  at  an  obtuse  angle  to  the  surface  of  the  globe;  its 
posterior  surface  has  become  its  anterior,  so  that  the  half  of  the  conjunctival  sac  is 
exposed,  and  the  globe  can  not  be  covered  at  all,  or  with  difficulty. 

As  will  be  understood,  these  four  degrees  can  not  be  accurately  distinguished 
from  ench  other,  but  are  connected  by  numerous  intermediate  varietie^NE version  of 
the  Ld,  moreover,  not  unfrequently  arises  from  a  previous  turningf«uvbf  the  border 
of  the  lid,  and  a  mere  lifting  up  of  the  edge  of  the  lid  often  prec^Ss^his. 

The  increase  in  degree  of  ectropion  theu  appears  to  be  indu^^^r  the  continuance  of  the 
existing  causes,  but  especially  by  the  altered  action  of  the  orbioffhdta}  caused  by  the  false  position 
°fthe  edges  of  the  lids  with  relation  to  each  other.  In  case^thkjffies  of  the  lids  meet  at  an  acut« 
ftngle,  looking  anteriorly,  the  principal  part  of  the  muscularjifibers  push  them  forward  with  great 
power.  The  fibers  of  the  orbicularis,  next  to  the  edge  of  lid,  with  the  subtarsal  muscle,  are 
■ouch  too  weak  to  balance  this  pressure.  They  can.  Ip&refore,  only  shorten  themselves  by  com¬ 
pletely  everting  the  edge  of  the  lid,  which  has  beer/pwfere  simply  turned  outward. 


The  changed  position  of  the  edge^rcfuhe  lid  to  the  surface  of  the  globe  inter¬ 
feres  with  the  proper  carrying-off  frfjiie  tears.  If  the  lower  lid  is  in  a  condition  of 
ectropion,  a  very  large  quantity^tf  tears  collects  in  the  deep  furrow  between  the 
fener  surface  of  the  lid  and  tb^Sgmbe.  The  eye,  therefore,  seems  to  be  suffused  in 
tearsi  especially  when  ai^yyi^rant  acts  upon  them.  An  immediate  consequence  of 
Ms,  as  well  as  of  simjri^Sijnhng  up  of  the  upper  border  of  the  lid,  is  impairment  of 
Vlsi0n’  on  account  of^thv^nequal  moistening  of  the  cornea,  when  the  lid  closes.  In 
ropion,  especially  of  the  lower  lid,  the  tears  collected  run  over 
cause  excoriation  of  the  cheek,  inflammation,  and,  as  a  further 


the  severe  form 
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consequence,  shrinkage  of  the  integument.  This  latter  causes  an  increase  in  the 
degTee  of  the  ectropion.  The  effect  of  the  atmospheric  air,  and  of  other  externa1 
irritants  upon  exposed  portions  of  the  conjunctiva,  or  even  of  the  cornea,  leads 
finally,  although  slowly,  to  similar  morbid  changes  with  entropion.  The  conjunc¬ 
tiva  is  kept  in  a  constant  state  of  irritation,  and  becomes  hypertrophied.  It  is  coated 
with  indurated  epithelium,  and  finally  shrivels,  while  the  cartilage,  which  is  also 
affected,  atrophies,  and,  being  distorted,  contracts  and  hardens.  The  greater  part  of 
the  cornea  then  acquires  a  pannous  condition,  if  it  be  not  injured  or  destroyed  by 
ulceration,  from  the  repeated  attacks  of  inflammation;  added  to  all  this,  in  the  later 
stages  of  the  severer  forms  of  ectropion,  shrinkage  of  the  lachrymal  sac  occurs.  This, 
if  not  filled  up  for  years,  becomes  smaller  and  smaller  with  degeneration  of  its  walls, 
and  is  finally  incapable  of  fulfilling  its  functions.  (A.  Weber .) 


Causes. — The  causes  of  ectropion  are  very  different. 

1.  In  isolated  cases,  weakness  or  actual  paralysis  of  the  orbicularis  muscle  is  tbe 
chief  cause. 

Thus,  diseases  of  the  brain  or  lesion  of  the  facial  nerve  may  be  the  cause  [para- 
lytic  ectropion).  In  the  lowest  forms  of  paresis,  the  morbid  condition  is  merely 
noticed  by  not  quite  so  close  a  fitting  of  the  edge  of  the  lid  to  the  globe,  and  by 
some  hindrance  to  the  perfect  carrying-off  of  the  tears.  In  the  higher  forms  of 
paresis,  however,  the  lower  lid  hangs  down  loosely,  or  actually  turns  over,  while 
the  upper  lid  is  pulled  up  by  the  levator  paipebraz  superioris,  and  thus  the  globe  is 
exposed  (paralytic  lagophthalmia.) 

On  the  other  hand,  impairment  of  the  function  of  the  orbicularis  may  arise  from 
changes  in  the  fibers  themselves,  especially  from  their  atrophy.  It  may  occur  from 
previous  inflammation  of  the  lid,  abscesses,  &c.,  also  from  excessive  distention  of  tbe 
lids  from  orbital  tumors,  &c. 

Weakness  of  the  orbicularis  is  generally  a  mark  of  great  senile  change.  Indeed, 
falling  down  of  the  lower  lid,  in  very  old  people,  is  no  ver^  rare  occurrence,  espe¬ 
cially  if  the  person  has  suffered  for  a  long  time  from  conjunctival  catarrh. 

Then  the  cartilage  is  also  generally  affected.  It  beco@F  relaxed,  loses  its  firmness, 
is  distended,  and,  consequently,  does  not  fit  close</£qSShe  globe.  The  beginning  of 
the  affection  in  such  cases  is  frequently  an  everai^ijm  the  lower  lachrymal  punctum. 
The  running  over  of  the  tears  thus  caused,  l&rstiHo  inflammation,  and  subsequently 
to  shrinkage  of  the  integument,  which  imme&use  an  increase  in  the  morbid  con¬ 
dition  (senile  ectropion).  t  ^ 

2.  Relaxation,  softening,  and  par@darly  distention  of  the  cartilage  of  the  lid, 

causes  severe  trachoma  to  be  a  fri^ul  source  of  ectropion.  Eversion  of  the  lid  is 
very  apt  to  occur  under  such  citaWi stances,  if  for  some  time  during  the  inflamma¬ 
tion,  great  swelling  of  tbe^mllr "conjunctiva  existed,  or  spasm  of  the  lid  from  any 
cause  whatever.  The  inflammatory  relaxation  of  the  cartilage  is  combined  with 
some  elongation  of  th^edges  of  the  lids,  and  this  increases  markedly,  if  any  pressure 
be  exerted  on  thejj^a  from  behind,  forward.  The  edges  of  the  lids  do  not  fit  accu¬ 
rately  on  the  eyo-&ajT  after  the  swelling  has  subsided.  They  are  everted  under  the 
pressure  of  tjiW^mcularis.  At  length,  the  lower  lid  becomes  completely  everted,  so 
that  the  palpebral  conjunctiva,  which  is  roughened  by  trachomatous  granu¬ 

lations,  is  exposed,  while  the  upper  lid  hangs  loosely  on  the  globe  (ectropion  luxuriant 
or  8qv#mkito8um.) 

VS^Ectropion  also  arises  in  an  acute  form,  in  the  course  of  blennorrhcea,  py°r* 
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rhcea,  diplitheritis,  in  general  in  conjunctivitis  which  is  accompanied  by  severe 
chemosis.  If  the  lid  he  not  immediately  replaced,  the  cartilage  becomes  gradually 
distended,  but  especially  the  border  of  the  lid,  which  is  the  tensest,  and  the  lid 
becomes  incapable  of  preserving  its  normal  position.  This  is  more  apt  to  occur, 
because  the  exposed  portion  of  the  conjunctiva,  together  with  the  sub-conjunctival 
tissue,  is  not  unfrequently  hypertrophied,  on  account  of  the  commencing  strangu¬ 
lation  of  the  conjunctival  swelling,  and  from  the  mechanical  hyperaemia  thus 
induced,  and  remains  like  a  puffy,  hard  tumor. 

4.  In  the  same  way,  ectropion  of  the  lower  or  both  lids  sometimes  occurs,  when 
large  morbid  growths  occur  in  the  orbit,  or  if  the  globe  increases  much  in  size  from 
any  cause  whatever.  The  lids  are  bulged  forward,  more  and  more  distended,  and 
their  closure  is  even  prevented.  At  length,  either  the  tumor  or  the  globe  is  pressed 
out  of  the  palpebral  fissure,  and  thus  everts  the  edges  of  the  lids  ( mechanical  ec¬ 
tropion). 

5.  Wounds  which  entirely  divide  the  lid  in  vertical  or  oblique  direction,  as  well 
as  ulcers,  cancerous  growths,  lupus  of  the  commissures,  are  also  a  source  of  me¬ 
chanical  ectropion.  Recently,  ectropion  of  both  lids  has  often  occurred,  as  a  result 
of  cutting  through  the  inner  palpebral  ligament,  in  the  treatment  of  some  affections 
of  the  lachrymal  sac. 

6.  Most  frequently,  however,  a  shortening  of  the  integument  of  the  lid,  or  a 
stretching  of  it  by  adjacent  cicatrices,  is  the  cause  of  ectropion  {symptomatic  ec¬ 
tropion).  The  lower  lid  is  particularly  subject  to  this  sort  of  ectropion,  on  account 
of  the  shortness  of  its  integument,  and  the  want  of  firmness  of  its  cartilage.  Yet  the 
upper  lid  is  often  everted,  and  even  fully  turned  over,  by  cicatrices. 

a.  Chronic  ophthalmia  is  sometimes  the  cause  of  shortening  of  the  integument, 
particularly  when  accompanied  by  lachrymation,  or  abundant  secretion  of  muco¬ 
purulent  material,  and  the  integument  is  thus  kept  constantly  moist.  The  latter  is 
then  gradually  covered  by  a  layer  of  inflexible,  often  fissured,  epidermis,  while  the 
corium  itself  becomes  hypertrophied  and  subsequently  shriveled,  and  is  shortened, 
perhaps,  after  the  cartilage  is  relaxed.  This  shortening  is  relativ&fy^slight,  being 
only  sufficient  to  produce  ectropion  in  the  lower  lid 

&.  Shortening  of  the  integument  is  more  frequently  a  conspAJence  of  losses  of 
substance,  with  the  subsequent  occurrence  of  cicatrices.  LacajQbd  wounds,  followed 
%  suppuration,  scalds,  burns,  cauterizations,  confluent  sm^^pox  and  eczema,  erysip- 
elas,  abscess  of  the  lids  with  ulceration,  or  gangrene  oHltoJntegument  of  the  lid,  are 
remote  causes  of  ectropion.  The  greater  portion,  ou^ie  whole,  palpebral  integu- 
nient  is  replaced  by  cicatritial  tissue,  according  te5fee  size  of  the  loss  of  substance, 
°r  quite  broad  and  thick  cicatritial  bands  arise^wmch  are  either  situated  entirely  in 
the  integument,  or  are  drawn  over  from  onewmit  to  another,  and  lift  up  the  integu¬ 
ment  in  folds. 

c*  Caries  of  the  bony  orbital  bonmtfvis  very  important  in  this  connection,  on 
Mcount  of  its  frequency,  as  well  a/Tlib4everity  and  obstinacy  of  the  ectropion  caused 
hj  it.  In  consequence  of  this  afteHaon,  not  only  is  a  great  part  of  the  integument 
Ulrich  has  been  destroyed  rejmSIed  by  cicatrices,  and  thus  considerably  shortened, 
but  the  cicatrix  involves  thA^rtilage,  which  is  generally  distorted,  and  a  portion  of 
he  tarso-orbital  fasci^VfeQl  is  immediately  connected  to  the  bone.  Caries  most  fre¬ 
quently  occurs  on  th^fc^er  and  outer  portion  of  the  bony  orbit. 

^  Large  cicatri^s  in  the  cheek,  brow,  or  temples,  may  also  cause  ectropion,  by 
taction  on  tlm iftjphial  integument. 
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Treatment. — The  same  indications  are  to  be  fulfilled  as  in  entropion.  The  treat¬ 
ment  naturally  varies  in  accordance  with  the  cause  of  the  affection. 

1.  In  acute  and  sarcomatose  ectropion,  the  proper  treatment  of  the  inflammation 
and  the  replacement  of  the  lid  are  often  sufficient  to  remove  the  affection.  In  the 
greater  number  of  cases,  however,  an  appropriate  bandage  should  be  applied  and 
worn  for  some  time.  If  this  treatment  be  patiently  and  carefully  conducted,  it  is 
often  sufficient,  even  where  the  border  of  the  lower  lid  is  considerably  elongated. 

2.  If,  in  such  cases,  or  after  attempts  at  relief  by  operation  in  entropion  from 
other  causes,  the  border  of  the  lid  remains  a  little  lifted  up  from  the  globe,  narrowing 
the  palpebral  fissure  often  does  excellent  service.  For  this  purpose  the  surfaces  of 
the  borders  of  one  or  both  commissures  should  be  freshened,  without  injuring  the 
cilia,  and  made  to  adhere  by  means  of  sutures. 

The  same  method  may  be  recommended  in  slight. degrees  of  senile  and  in  para¬ 
lytic  ectropion.  In  the  latter  variety  it  is  the  only  means  (a  cure  of  the  paralysis 
being  impossible)  to  somewhat  improve  the  condition,  and  to  protect  the  exposed 
eye.  Narrowing  the  fissure  is  also  done  for  the  sake  of  the  appearance,  in  order  to 
mask  actual  or  apparent  prominence  of  the  eye-ball. 

Where  symptomatic  ectropion  is  threatened  from  large  losses  of  substance  in  the 
integument  of  the  lids  or  neighboring  portion  of  the  face,  from  burns,  or  the  like,  it 
is  advisable  to  cause  nearly  all  of  the  palpebral  fissure  to  unite,  and  to  keep  it  united 
during  the  contracting  of  the  cicatrix  of  the  integument.  For  this  purpose  nearly 
the  entire  length  of  the  border  of  the  lid  should  be  pared  off  or  freshened,  protecting 
the  outer  lips,  beginning  at  the  lachrymal  punctum  and  continuing  to  a  point  near 
the  outer  commissure.  Then  they  are  united  by  five  or  six  sutures.  In  order  to  assist 
in  the  maintenance  of  the  cicatrices,  the  palpebral  fissure  should  be  frequently  penciled 
with  collodion.  Some  months  after,  when  we  do  not  fear  any  further  contraction 
of  the  cicatrices  of  the  integument,  the  edges  maybe  easily  separated  upon  a  director. 
( Debrou ,  Mauvezin.) 

In  the  same  way  the  suture  is  the  means  of  curing  ectropion,  caused  by  traumatic 
or  ulcerative  separation  of  continuity  of  the  lids  or  commjs^n^.  If  the  edges  of  the 
fissure  are  already  hardened,  they  should,  of  course,  b^frtet  freshened.  But  when 
they  are  formed  by  an  irregular  rigid  cicatrix,  it  is  w^vEo  remove  this  by  a  curved 
incision  before  the  reunion  is  attempted.  It  hard^TyNsed  be  said  that  the  freshening, 
under  such  circumstances,  should  extend  thrpaSk  the  whole  thickness  of  the  lid. 
The  freshening  and  subsequent  union  of  t|ewr  portions  of  the  border  of  the  lid 
also  gives  good  results,  where  division  otaliMmner  palpebral  ligament  was  the  cause 
of  the  ectropion.  Yet  the  muscular  a^fiyh  sometimes  opposes  it.  The  integument 
is  strongly  pushed  forward  by  the  crfpcular  fibers  after  the  freshening  of  the  commis¬ 
sure,  but  the  mucous  membrane,  t^Vi  the  caruncle,  is  drawn  away  from  the  portion 
about  the  lachrymal  sac,  th^V^bS'mf  the  wound  are  stretched  open,  and  thus  sup¬ 
puration  often  occurs  at  th^yK^le  of  the  eye.  It  is  therefore  necessary  to  exert  some 
pressure  upon  the  angtfam,egion,  in  order  to  keep  the  parts  separated  as  much  as 
possible.  A  firm  piece  of  charpie,  about  the  size  of  a  filbert,  answers  for  this  pur¬ 
pose.  It  is  laid  paKpie  inner  angle  of  the  eye,  and,  after  carefully  filling  the  orbit 
with  bits  of  plawJr  charpie,  is  pressed  upon  the  structures  beneath  by  a  flannel 
bandage  tte&&fty®rawn. 

It  is  veShjrgood  practice  to  prevent  movements  of  the  lids  after  any  operation 
upoiLtlfeV  by  applying  a  protective  bandage.  This  should  never  be  neglected 
duwmfvfhe  first  part  of  the  healing  period.  The  orbicularis  always  tears  an 
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Bfcretches  the  edges  of  the  wound,  and  may  thus  influence  the  process  of  cicatrization 
very  unfavorably. 

A  further  important  rule,  for  all  cases  in  which  an  operation  does  not  promise  a 
complete  restoration  of  the  normal  position  and  function  of  the  lower  lid,  is  to  slit 
up  the  lower  canaliculus,  in  order  to  assist  the  carrying-off1  of  the  tears.  (Bowman.) 
If  there  be  already  some  contraction  of  the  lachrymal  sac,  we  should  endeavor  to 
enlarge  it  by  systematic  probing,  as  is  customary  in  the  treatment  of  blennorrhoea 
of  the  lachrymal  sac. 


In  operations  in  the  lid,  the  interrupted  suture  is  always  to  be  preferred  to  the  continuous. 
The  latter  presses  greatly  on  the  underlying  parts,  and  almost  always  causes  suppuration; 
besides,  it  is  entirely  unnecessary. 

The  so-called de  Florence ,  also  improperly  named  sea-grass ,  makes  the  best  suture.  For 
oculistic  purposes  only  very  fine  threads  should  be  used,  and  these  should  be  softened  in  warm 
water  before  using.  They  have  an  advantage,  not  to  be  over-estimated,  in  not  causing  suppuration, 
and  may  therefore  be  left  in,  longer  than  silk  or  linen  sutures.  The  wound  frequently  heals 
without  suppuration.  At  any  rate,  a  firmer  union  may  be  expected.  ( Passavant ).  However,  they 
do  not  answer  as  sutures  for  the  conjunctiva  or  globe,  since  they  are  too  stiff,  and  cause  irrita¬ 
tion  or  pressure. 


Fig.  72. 


3.  In  ectropion  of  the  lower  lid,  caused  by  elongation  of  the  free  border,  with 
distention  and  relaxation  of  the  cartilage,  which  can  not  be  completely  relieved,  the 
lid  must  be  rendered  tense  in  a  horizontal  direction,  and  at  the  same  time  lifted  up, 

|  if  we  hope  to  have  it  fit  the  eye-ball  again.  The  simple  narrowing  of  the  palpebral 
fissure  has  almost  always  shown  itself  to  be  insufficient. 

If  it  be  accompanied  by  no  very  great  shortening  of  the  integument,  and  if  the 
margin  of  the  lid  is  in  other  respects  normal,  the  excision  of  a  triangular  flap,  from 
foe  outer  portion  of  the  lid,  and  closing  the  wound  by  sutures,  is  generally  sufficient. 
For  this  purpose  the  edges  of  the  lids  in  the  outer  commissure  are  split  with  an 
I  iridectomy-knife,  the  splitting  being  continued,  if  necessary,  with  a  scalpel.  Then 
a  triangular  flap  of  integument  is  made  by  the  converging  incisions,  which  is  dissected 
|  QP  from  the  tissue  beneath.  The  edges  of  the  wound  are  then  unitediby  suture, 
and  a  protective  bandage  applied  until  adhesion  has  occurred.  Inlfo&er  to  lessen 

the  stretching,  it  is  v0^T>efore  closing 
the  wound,  to  sepajpek  the  inner  edge 
for  a  little  dis- 
if  the  sub-cutaneous 
thickened  from  pre- 
ns,  and  consequently  resists 
pressing  out  of  the  integu- 
It  also  seems  advisable  to  some- 
diminish  the  tension  by  keeping  the 
acent  parts  drawn  toward  the  cicatrix 
by  strips  of  plaster.  If  we  wish  to  secure 
a  great  elevation  of  the  lid  and  of  the 
commissure,  the  tarsoraphic  operation 
deserves  the  preference.  (Ammon, 
Graefe).  Before  this  operation  is  under¬ 
taken  we  should  close  the  lids,  bring  the 
lower  one  into  a  normal  position,  then 
^  v  ^  the  border  is  put  slightly  on  the  stretch 


482 


ECTROPION.  TREATMENT. 


in  a  horizontal  direction.  We  should  then  mark  with  ink.  in  a  vertical  line,  the  tv*o 
points  of  both  the  edges  of  the  lids,  where  both  lid-margins  fit  each  other,  when  they 
are  in  a  normal  position,  and  there  is  a  slight  amount  of  tension  of  the  lovier  lid. 
Then,  the  lids  being  kept  in  the  position  described,  the  integument  over  the  outer 
commissure  is  lifted  up  in  a  horizontal  fold,  and  as  much  of  the  integument  of  the 
lower  lid  very  gradually  fastened  between  the  fingers  as  is  necessary  to  bring  the  lid 
into  its  normal  position,  and  to  elevate  the  outer  commissure  to  the  level  of  the  inner 
angle.  When  the  breadth  of  this  horizontal  fold  of  integument  is  also  indicated 
by  two  lines  parallel  to  the  margin  of  the  lid,  we  begin  to  extirpate  the  portion  of 
the  integument  within  the  described  boundaries. 

While  one  assistant  holds  the  head  of  the  patient,  and  another  restrains  the 
bleeding,  the  operator  (see  Fig.  72)  pushes  a  small  horn-spatula  under  the  outer 
commissure,  lifts  it  up  from  the  globe,  and  splits  it  into  two  layers,  first  thrusting  in 
a  broad,  lance-shaped  knife  immediately  in  front  of  the  fascia  tarso-orbitali3,  and 
then  enlarging  the  wound  with  a  scalpel  on  both  lids,  up  to  the  vertical  boundary 


lines  (Fig.  72,  a  and  1). 

When  this  intramarginal  splitting  is  done  sufficiently,  the  lower  and  then  the 
upper  margin  of  the  lid  are  freshened  in  a  direction  inward  from  the  vertical 
boundary  line  for  about  one  half  to  three  quarters  of  a  line,  by  a  horizontal  incision, 
The  whole  breadth  of  this  incision  falls  behind  the  lashes.  The  lower  margin  of 
the  lid  is  now  cut  through  in  the  vertical  boundary  line,  and  down  to  the  cartilage, 
the  wound  elongated  until  the  level  of  the  horizontal  line  has  been  reached.  The 
knife  is  then  turned  in  an  obtuse  angle  looking  outward,  carried  on  parallel  to  the 
margin  of  the  lid,  and  beyond  the  commissure  is  turned  upward  in  the  shape  of  an 
arch.  (See  Fig.  72). 

The  upper  lid  is  treated  in  the  same  way.  The  horizontal  incision  is  to  be  made 
at  a  greater  or  less  distance  from  the  edge  of  the  lid,  according  as  the  outer  commis¬ 
sure  is  to  be  more  or  less  elevated ;  hut  it  should  always  be  so  made  that  the  two 
run  together  at  an  acute  angle.  The  integument  thus  circumscribed  is  dissected  up, 
and  the  wound  closed  by  three  or  four  sutures.  The  first-mature  is  placed  close  to 
the  vertical  boundary  line.  (Fig.  73.)  When  all  are  i^^ted,  the  curved  incision  is 
changed  to  a  horizontal  one. 

In  order  to  lessen  the  tension,  strips  j 
of  adi^sive  plaster,  as  well  as  the  protect- 
andage,  may  be  used.  These 

_  ;ened  on  the  cheeks  and  forehead, 

drawing  up  the  integument  lying  between  | 
them. 

When  there  is  a  very  great  difference  I 
in  the  length  of  the  edges  of  the  lids,  the 
result  of  the  operation  is  endangered  by 
the  bulging  forward  of  a  large  fold  of  the  I 

_  cartilage  and  the  fascia  under  the  suture.  | 

It  is,  therefore,  ad^gpble,  after  the  separation  of  a  circumscribed  flap,  to  cut  out  a 
piece  or  gusset  ((tfpiclcel)  next  to  the  outer  commissure,  whose  axis  runs  outwar 
and  somewhqjCclownward,  and  whose  base  is  about  the  same  size  as  the  difference 
in  the  leh^^ of  the  edges  of  the  lids.  The  edges  of  the  incision  in  the  cart' 
and  thqYascia  should  then  be  included  in  the  suture. 

CiK^ig  out  a  Y-shaped  piece  from  the  middle,  and  from  the  entire  thickness  of  the  lid, 13  n0  | 


Fig.  73. 


OPERATIONS  FOR  ECTROPION. 


483 


lary 


to  be  recommended.  (Adams.)  There  is  generally  some  bulging  inward  remaining  on  the  margin 
of  the  lid,  which  may  affect  the  carrying-off  of  the  tears.  But  the  chief  thing  to  be  considered, 
in  such  a  method,  is,  that  the  outer  commissure  is  not  elevated  in  the  operation,  and  that  the 
shortened  margin  of  the  lid,  especially  in  prominent  or  projecting  eyes,  readily  turns  on  the  lower 
portion  of  the  convexity  of  the  globe — prevents  the  closing  of  the  lids,  and  may  become  a  source 
of  irritation. 

The  attempt  to  cure  an  ectropion  of  the  kind  in  question,  by  the  destruction  of  a  portion  of  the 
palpebral  fold  by  caustics,  or  the  actual  cautery,  that  is,  by  causing  a  contracting  conjunctival 
cicatrix,  is  entirely  useless.  In  severe  ectropion  such  a  procedure  is  entirely  insufficient.  In 
slight  cases,  which  may  be  removed  by  the  traction  of  a  conjunctival  cicatrix,  a  very  large 
destruction  of  the  conjunctiva  must  take  place,  and  this  endangers  the  functions  of  the  eye. 

Some  attempt  to  render  the  conjunctiva  tense  by  a  kind  of  transplantation,  and  speak  highly 
of  the  results,  especially  in  senile  and  sarcomatous  ectropion.  For  this  purpose  the  tarsal  con¬ 
junctiva  is  entirely  separated  from  the  inner  surface  of  the  cartilage  for  about  eight  lines,  and 
then  the  integument  is  cut  through  externally  along  the  convex  cartilaginous  border  in  the  breadth 
of  the  lid.  As  much  of  the  conjunctiva  as  may  be  necessary  is#  brought  through  this  fissure  as  a 
transverse  fold,  and  fastened  by  harelip  needles  passed  in  crosswise.  This  fold  is  allowed  to  heal 
there  ( Dieffenbachy  Kuchlei'.)  Unfortunately,  this  method  pays  no  regard  to  the  elongation  of  the 
margin  of ’the  lid.  Where  this  latter  can  be  relieved  without  an  operation,  after  replacement  of 
the  lid,  the  above  procedure  seems  superfluous,  and,  where  we  can  not  expect  a  contraction  of  the 
distended  parts,  it  is  impossible  for  this  operation  to  accomplish  its  object. 
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Fig.  74. 


4.  If  there  is  a  marked  thickening  and  shrinkage  of  the  integument,  together  with 
the  eversion  of  the  lid,  we  can  not  make  the  integument  sufficiently  tense,  or  lift  it 
up,  without  dangerous  stretching  of  the  parts.  It  is  necessary  to  take  material  from 
the  adjacent  integument. 

It  is  recommended  to  split  the  lid  from  the  lachrymal  pnnctum  to  the  outer 
commissure  for  this  purpose,  and  then  to  carry  two  vertical  incisions,  from  eight  to 
ten  lines  long,  through  the  integument.  The  whole  quadrangular  flap  (see  Fig.  74) 
is  then  loosened  sub-cutaneously.  The  flap  is  seized  with  the  forceps,  drawn  up 
tightly,  and  united  in  this  position  hy  sutures  to  the  lateral  incisions,  beginning  from 
below  upward. 

But,  in  order  to  correct  the  elonga&d  margin  of 
the  lid,  the  flap  must  first  be  sujwrtid.  This  is 
best  done  by  an  incision,  a,  wl^®  unites  the  inner 
with  the  horizontal  edge  flap.  Finally,  the 

intermarginal  incision  is^miled  by  sutures,  and  a 
protective  bandage  until  union  has  taken 

place.  (  Graefe .)  TbS^j^efchod  is  said  to  do  particu¬ 
larly  well  when  t&vfree  margin  of  the  lid  is  very- 
much  distorted,  Vnd  when,  in  consequence  of  the 
traction  ofsxfie  integument,  the  conjunctiva  is 
drawn  o^M^on  the  anterior  surface  of  the  tarsal 
cartil^^v^  Unfortunately,  its  effect  upon  the  posi- 
tkffiwthe  commissures  is  scarcely  sufficient.  This 
encienny  is  felt  particularly  at  a  subsequent  period,  when  the  adherent  mass  begins 
shrink.  We  shall,  as  a  l^t^Sjtherefore,  be  compelled  to  subsequently  perform 
hrsoraphy.  Qy 

There  is  an  old  metk&C^hich  is  very  practicable  in  such  a  combination.  This 
J^he  displacement  of^VViangular  flap  of  integument.  (Samson.)  But  this  is  only  to 
e  employed,  provided  the  margin  of  the  lid  is  merely  elongated,  but  not  much 
Ranged  in  fo^n^Q^l-te  flap  is  made  by  two  straight  incisions  in  the  integument,  upon 
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a  spatula  placed  under  the  lid.  They  begin  at  the  marginal  surface,  and  converge 
toward  the  orbital  border. 


Fig.  75. 


Where  it  is  possible,  all  the  shrunken 
portion  of  the  corium  should  be  involved 
in  the  incision.  The  flap  is  then  dissected 
up,  when  the  lid  may  be  readily  brought 
into  a  normal  position.  The  flap  now 
only  partially  covers  the  surface  of  the 
wound  (Fig.  75).  There  remains  a  por¬ 
tion  uncovered,  shaped  like  a  pointed 
arrow-head.  This  should  be  covered  by 
drawing  the  edges  of  the  adjacent  integu¬ 
ment  together.  For  this  purpose  the 
converging  outer  borders  toward  the  ver¬ 
tex  of  the  incision  should  first  be  united 
to  each  other  by  suture,  and  then  the  re¬ 
maining  portions. 


Others  first  cut  through  the  integument  in 
the  vicinity  of  the  outer  lips.  They  separate  this  up  to  or  beyond  the  orbital  margin  from  the 
tissue  beneath.  The  outer  commissure  is  then  divided  horizontall}1-,  as  far  as  may  be  neces¬ 
sary,  and  a  triangular  piece  is  taken  away  from  the  lateral  portion  of  the  lid,  having  first  re¬ 
moved  any  puffed-out  portions  of  the  conjunctiva  with  the  scissors.  When  this  is  done,  the 
gap  in  the  commissure  is  closed  by  sutures,  the  tarsal  border  is  brought  into  proper  position 
by  two  loops  of  thread,  and 

fastened  on  the  forehead  or  ■Fig* 

cheek  by  adhesive  plaster.  A. 

The  undermined  integument 
is  to  be  brought  at  the  same 
time  as  near  as  possible  to  the 
free  margin  of  the  lid,  and  an 
attempt  made  to  secure  ad¬ 
hesion  ( Chelius ,  Ruete). 

'5.  Ectropion  which  is 
caused  by  a  cicatrix  in  the 
lid,  and  which  is  small  and 
deep,  may  be  often  re¬ 
lieved  by  excising  the  cica¬ 
trix.  For  this  purpose  the 
cicatiix  is  involved  in  an 
arch  -  shaped  incision,  v 
whose  sides  are  nearly  per- 
pendicular  to  the  free  l^r-S*' 
der  of  the  lid  ;  this  m 
sected  up  and  rgsfeped, 
and  the  edges  oltjfcj^ound 
brought  toa^M^  by  sutures.  In  bridge-like  cicatrices  it  is  sometimes  sufficient  to 
divide  the  D$«ge  and  to  keep  the  surfaces  from  contact  until  they  have  healed  over 
(Fricke)+\ 


\  greater  portion  of  integument  of  the  ljd  suffering  from  ectropion,  and  per- 
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haps  the  muscle  also,  be  shriveled  into  a  dense  cicatricial  mass,  there  is  nothing  to 
be  done,  in  order  to  overcome  the  eversion,  but  to  cut  out  the  cicatrix,  and  to 
transplant  a  flap  to  supply  its  place  from  the  adjacent  integuments. 

the  details  of  a  blepharoplastic  operation  vary  exceedingly  in  each  case. 

It  is  of  great  importance  to  take  the  flap  to  be  transplanted  from  healthy  skin. 
The  bridge  which  nourishes  it  should  be  as  broad  as  is  possible,  without  impairing 
its  mobility  very  much.  Generally  speaking,  the  two  following  methods  of  opera¬ 
tion  will  answer  the  purpose,  with  slight  modifications,  in  the  majority  of  cases. 

a.  The  cicutritial  mass  is  circumscribed  by  two  curved,  oblique  incisions.  They 
meet  on  the  inner  border  of  the  cicatrix,  at  quite  an  acute  angle,  but  diverge  some¬ 
what  toward  the  orbital  border,  and  at  the  same  time  sink  a  little  downward. 
(See  Fig.  76,  which  is  from  a  case  of  Professor  Arlt’s.)  Then  the  cicatritial 
mass  is  dissected  from  the  tissue  beneath,  from  within  outward,  the  lid  stretched 
into  its  normal  position,  and  the  gaping  wound  closed  by  a  flap  (A)  shape!  like 
it,  but  somewhat  longer  and  broader.  This  is  to  be  taken  from  the  anterior 

temporal  region,  and  has  either  a 
FiS-  vertical  or  an  oblique  axis.  The 

anterior  boundary  line  of  this  flap 
should  unite  with  the  lower  bor¬ 
der  of  the  surface  of  the  incision 
in  the  lid,  but  the  posterior  incision 
should  diverge  outward  somewhat, 
and  end  under  the  level  of  the 
upper  border  of  the  surface  of  the 
incision  in  the  lid.  Then  the  cica¬ 
tritial  mass  is  completely  separated 
up  to  the  inner  border  of  the  flap, 
which  is  turned  upon  the  surface 
of  the  wound  of  the  lid.  and  united 
by  sutures.  (FricJce^&dt). 

b.  The  cicatrix2^circum scribe 
by  three  incision^Jmking  a  triangle, 
the  base  of  ^kjch  runs  parallel  to 
the  lid.  s  dissected  up,  and 

the  v^T^^covered  by  transplant- 
ing^aNwctangular  flap,  A,  formed 
fr©  the  healthy  integument,  and 
-^he  wound  closed  by  sutures.  (Dief- 
fenbach.) 

transplantation  of  the  flap,  may 
as  is  possible  without  stretching,  by 
I  JPproximation  and  union  of  the  ed^fes.^That  which  remains  uncovered  must  heal 
I  >  granulation.  It  is  necessar^towear  a  protective  bandage  at  first,  and  the 
I  Pahent  should  be  kept  strictly^Jex,  in  bed,  if  possible,  and  antiphlogistic  regimen 
|  orced.  The  principal  (Jang^in  these  blepharoplastic  operations  is  the  gangrene, 
r  partial  suppuration^&Sb  flap.  We  have  the  best  chance  of  avoiding  these 
ngers  by  making  theNfilp  of  healthy  and  very  distensible  integument,  the  con- 
I  /C  lnS  I^ec©  brqjMj>*»d  by  avoiding  all  severe  tension.  But  the  most  appropriate 
I  °d  is  not  always  certain  in  its  result.  The  occurrence  of  erysipelas  is  especially 


The  surfaces  which  are  exposed,  q&G 
fti  ,  ^  even  folly  covered, 
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unfavorable,  for  then  partial  suppuration,  at  least,  always  occurs,  and  cicatrices  arc 
caused,  which  may  alter  the  position  of  the  edges  of  the  lids.  Moreover,  it  not 
unfrequently  occurs  that  the  flap,  although  healing  without  suppuration,  afterward 
shrinks  up  in  a  puffy  way,  the  tissue  beneath  not  being  firm  enough.  In  the  most 
favorable  oases,  the  new  lid  remains  immovable,  the  muscle  having  either  been  pre¬ 
viously  destroyed,  or  having  degenerated  with  the  transplanted  flap.  These  opera¬ 
tions  are  rather  designed  to  cover  the  eye,  and  the  cosmetic  interest  is  of  less 
importance.  It  is  therefore  well  to  connect  with  them  extensive  tarsoraphic  opera¬ 
tions.  Those  operations  are  also  indicated  from  the  fact  that  they  somewhat  oppose 
the  re-opening  of  the  palpebral  fissure,  on  account  of  the  shrinkage  of  the  flap. 

In  the  ectropion  caused  by  cicatritial  adhesion  of  the  lids  10  the  bony  orbital 
border,  it  will  be  sufficient,  in  case  the  cicatrix  is  small,  to  loosen  this  sub-cutaneously 
from  the  bone,  and  to  keep  the  lid  in  its  position  by  tarsoraphy,  until  the  union  has 
occurred. 

The  following  method  is  more  certain,  however,  when  the  cicatrix  is  small.  The 
cicatrix  is  circumscribed  by  two  elliptical  incisions,  with  their  sides  as  nearly  as 
possible  perpendicular  to  the  border  of  the  lid.  (Fig.  78,  A.)  The  surface  of  the 
cicatrix  is  then  freshened,  the  adjacent  integument  and  fat  sufficiently  separated 
from  the  bone,  so  as  to  bring  the  lid  into  a  normal  position  without  stretching,  and 
the  edges  of  the  elliptical  wound  are  brought  together  by  suture,  so  that  the  cica¬ 
trix  is  completely  covered  by  the  adjacent  parts  of  integument,  and  united  to  its 
posterior  surface.  {Ammon.) 


Fig.  78. 


Fig.  79. 


A 


In  broad  adhesions  of  this%ijpi^an  incision  should  be  made,  two  to  three  lines 
below  the  cicatrix,  paralleh^Nhe  orbital  border  (Fig.  79,  A),  down  to  the  bone,  so 
that  the  skin,  with  the^Tcyrix,  can  be  sufficiently  separated  from  the  layer  beneath 


may  be  agai^Nmlarged  as  is  required.  (Ammon.) 

In  b^qi  the  latter-described  operations,  a  properly-applied  bandage  is  almost  esse 
tial  tck^iccess.  M^e  desire,  above  all  things,  to  secure  union  by  first  intention,  or 
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least  to  limit  the  suppuration,  in  order  to  prevent  the  formation  of  extensive  cica¬ 
trices.  For  this  purpose  the  integument,  with  the  fat,  must  not  only  be  drawn  over, 
but  also  pressed  into  the  space  in  the  bone,  which  is  often  quite  deep.  If  there 
remains  any  unfilled  space,  suppuration  is  unavoidable.  It  only  remains  to  be  seen 
how  far  it  will  extend. 

The  best-performed  operation  may  become  an  injury,  by  a  slight  neglect  in  the 
application  of  the  bandage,  and  mny  even  increase  the  deformity.  It  is  therefore 
urgently  advisable,  to  keep  the  integument  and  fat  well  drawn  over  the  field  of  the 
operation,  with  properly-applied  strips  of  plaster,  after  it  has  been  sufficiently  sep¬ 
arated  from  the  bone.  A  firm  bunch  of  charpie  should  be  kept  over  the  bone  which 
has  been  exposed,  and  over  the  sutures,  by  means  of  a  protective  or  roller  bandage. 
Thus  the  freshened  surfaces  of  the  integument  are  kept  in  immediate  contact  with 
those  of  the  bones.  Positive  experience  has  taught  us  that  the  suppuration  may  be 
thus  limited,  if  not  entirely  restrained,  and  confined  to  a  very  small  circumscribed 
space,  and,  at  the  worst,  only  fine  cicatritial  bands  are  left,  which  may  afterward 
be  sub-cutaneously  divided,  and,  by  a  gradual  displacement  of  the  integument,  be 
entirely  deprived  of  their  influence  upon  the  position  of  the  lid. 

Authorities.— Chelius,  Handbuch  der  Augenheilkunde.  II.  Stuttgart.  1839.  S.  148,  157. — Am¬ 
mon,  Zeitschrift  f.  Ophth.  I.  S.  36,  529,  IY.  S.  428,  Plast.  Chirurgie.  Berlin.  1842.  S.  192-228. — 
Himly,  Krankheiten  und  Missbildungen.  I.  Berlin,  1843.  S.  150. — Mackenzie ,  Traite  des  mal.  d. 
yeux.  traduit  p.  Warlomont  et  Testelin.  I.  Par.  1856.  P.  269. — Desmarres ,  Traite  d.  mal.  d.  yeux. 
Paris.  1847.  P.  65. — Hamer ,  Entwurf  einer  anat.  Begrlindung  etc.  Prag.  1847.  S.  248. — Arlt ,  Die 
Krankheiten  des  Auges.  III.  Prag.  1856.  S.  368 ;  A.  f.  0.  IX.  1.  T.  94. — Raete ,  Lehrb.  der  Ophth. 
II.  Braunschweig.  1854.  S.  81,  84-98. — Adams  und  Samson ,  nach,  Ruete  S.  86, 88. — Bowman ,  nach 
Mackenzie  1.  c.  P.  415. — Fricke,  nach  Ammon  plast.  Chir.  S.  195. — Dieffenbach ,  nach  Ammon  1.  c. 
S.  206  und  Chelius  1.  c.  S.  153,  165. — Graefe ,  A.  f.  0.  IY.  2.  S.  201,  X.  2.  S.  227. — Kuchler ,  Deutsche 
Clinik.  1865.  Nr.  49. — Passavant ,  Archiv.  f.  klin.  Chirurgie.  VI.  S.  350. — A.  Weber ,  A.  f.  O.  VIII. 
1.  S.  95. — Debrou ,  Gaz.  d.  hopit.  1860.  Nr.  133 ;  kl.  Monatbl.  1866.  S.  145. — Mauvezin ,  Arch.  gen. 
demed.  1865.  S.  703  —  Graefe,  klin.  Monatbl.  1868.  S.  427. 


TENTH  SECTION. 


INFLAMMATION  OF  THE  LACHRYMAL  APPARATUS. 

Anatomy, — We  divide  the  lachrymal  apparatus  into  secreting  and  conducting 
parts.  The  former  are  the  conjunctiva  and  lachrymal  gland,  the  latter  the  canaliculi 
and  the  lachrymal  duct,  which  again  is  divided  into  the  lachrymal  sac  and  nasal  duct. 

The  lachrymal  gland  appears  divided  into  a  larger  and  smaller  portion.  The 
former  lies  in  the  lachrymal  fossa  of  the  roof  of  the  orbit,  and  is  there  attached  to 
the  bone  by  an  aponeurosis  of  the  tarso-orbital  fascia,  running  backward.  Imme¬ 
diately  under  this  aponeurosis  lies  the  smaller  portion.  Its  anterior  border  reaches 
to  the  convex  edge  of  the  upper  lid.  Besides  this,  there  are  a  variable  number  of 
small  glandular  bodies  lying  scattered  about  in  the  sub-conjunctival  tissue  near  the 
upper  margin  of  the  cartilage  and  the  outer  commissure.  The  lachrymal  corresponds 
in  formation  with  the  salivary  and  milk  glands.  Its  ducts,  from  six  to  twelve  in  num¬ 
ber,  are  as  fine  as  hairs,  and  open  in  a  row  at  the  outer  third  of  the  upper  reflection 
of  conjunctiva. 

The  canaliculi  are  canals  three  or  four  lines  long,  less  than  one  third  of  a  line  in 
caliber,  which  consist  of  a  very  fine,  pale,  hard,  smooth  mucous  membrane,  contain¬ 
ing  a  few  mucous  glands  ( Bud .  Maier )  and  pavement  epithelium.  (Eenle.)  They 
begin  at  the  prominence  which  the  inner  lip  of  the  two  lids  forms  next  to  the 
caruncle,  in  a  fine  opening,  the  punctum  lachrymalis.  The  mucous  membrane  here 
contains  a  well-developed  papilla,  the  lachrymal  caruncle  ( Thrdnenwarzchen ).  From 
this,  the  canaliculi  first  run  perpendicularly  forward,  about  three  fourths  of  a  line 
from  the  inner  lip  of  the  lid,  become  horizontal,  then  converge^m  a  convex  arc  towa  d 
the  outer  wall  of  the  lachrymal  sac.  They  reach  this  abouOSb  level  of  the  palpebral 
ligament,  and  pierce  it,  either  united,  near  each  otijffe^or  far  apart  (Lesshaft). 
They  open  without  valves  into  the  lachrymal  sac.  puncta  are  surrounded  by 

hard,  tendinous  connective  tissue.  The  perpen&Jalar  portions  of  the  tubes  are 
attached  to  the  inner  border  of  the  cartibrgi^by  connective-tissue  filaments,  and 
they,  as  well  as  the  horizontal  portions,  a»e  well  surrounded  by  bundles  of  the  lach¬ 
rymal  portion  of  the  orbicularis  musclcyand  these  fibers  sometimes  run  in  arcs 
which  turn  their  convexity  to  the  calito TJI  the  tube,  and,  by  their  contraction,  open 
this,  or  at  least  keep  it  gaping  ( In  many  rare  cases  two  puncta  have  been 
seen  in  the  same  lid,  which  opm/jghsA,  blind  canal  ( Graefe ),  or  into  a  canal  leading 
to  the  sac  {A.  Weber,  Zehendeis^effan) .  Around  the  lachrymal  puncta  there  should 
constantly  be  found  a  rim^shaped,  funnel-like  valve  sunk  in  the  tube.  At  the  point 
where  both  tubes  open  by^arcommon  mouth  into  the  sack,  a  single  or  double-lipped 
vertical  valve  is  said  al|>  sometimes  to  partially  close  the  opening  ( Bochdalek ).  The 
lachrymal  duct  hg^^much  thicker,  quite  tough  mucous  membrane,  rendered  uneven 
by  the  numerauAjmcous  fossae,  which  contains  a  layer  of  ciliated  epithelium,  but 
lower  dowii^Jbment  epithelium,  and  numerous  racemose  mucous  glands  (B.  Maier, 
Henle).  ItAupper  part,  the  lachrymal  sac,  is  five  lines  long  and  two  wide.  It  has  a 
kind  cM^mond  shape,  as  it  appears  flattened  from  anteriorly  and  outward  to  poste- 
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I  riorly  and  inward,  and  occasionally  so  strongly  that,  in  the  cadaver,  the  caliber  is 
absent,  or  is  only  a  fine  fissure.  The  lachrymal  sac  lies  in  the  so-called  lachrymal 
canal,  between  the  border  of  the  lachrymal  bone  and  the  nasal  process  of  the  supe¬ 
rior  maxilla.  More  than  half  its  vertical  extent  is  below  the  level  of  the  inner 
inferior  angle  of  the  bony  orbit.  The  upper  half  of  the  sac  is  crossed  by  the  ob¬ 
liquely-running  tarsal  ligament.  The  upper  blind  sac-like  end,  the  fundus,  extends 
one  and  a  half  lines  above  the  upper  edge  of  this  ligament.  The  canaliculi  open 
in  the  outer  wall,  behind  the  latter.  The  inner  wall  of  the  sac,  lying  next  the  bone, 
corresponding  to  the  shape  of  the  lachrymal  canal,  falls  perpendicularly,  and  be¬ 
comes  the  inner  wall  of  the  nasal  duct.  The  outer  wall  of  the  lachrymal  sac 
occasionally  has  a  superficial  recess  at  its  lower  part.  In  most  cases  this  recess  is 
and  then  the  lachrymal  sac  is  very  indistinctly,  if  at  all,  separated  from  the 
duct,  as  the  outer  wall  of  the  sac  also  passes  into  that  of  the  duct,  without 
any  boundary.  Still,  cases  occur  where  the  transition  from  sac  to  canal  is  marked 
by  a  protrusion  of  the  mucous  membrane,  and  where  even  decided  contraction 
exists.  These  prominences  are  caused  by  great  development  of  the  periosteum,  or 
of  the  aponeurosis  of  the  lachrymal  sac  at  the  point  of  entrance  to  the  bony  canal 
(Arlt),  or  represent  only  folds  of  the  mucous  membrane  {Bochdalek). 

The  membranous  nasal  canal  is  from  seven  to  nine  lines  long,  cylindrical,  and 
somewhat  flattened  laterally.  It  is  inclosed  in  the  bony  lachrymal  canal,  whose 
course  is  curved  downward,  outward,  and  backward.  The  convexity,  however,  dif¬ 
fers  almost  in  every  case ;  sometimes  it  is  more  pronounced  outwardly,  sometimes 
posteriorly.  This  depends  partly  on  the  perpendicular  hight  of  the  upper  jaw,  on  the 
horizontal  width  of  the  nasal  cavity,  and  the  somewhat  valuable  position  of  the  infe¬ 
rior  turbinated  bone  {Arlt).  Besides  this,  decided  differences  are  caused  by  the  fact 
that  the  membranous  nasal  canal  does  not  by  any  means  always  open  immediately 
under  the  line  of  attachment  of  the  inferior  turbinated  bone,  but  frequently  passes 
still  further  down  between  the  outer  wall  of  the  nasal  cavity  and  the  Schneiderian 
membrane  covering  it,  before  opening  into  the  nasal  cavity.  Oases  occur  where  the 
opening  is  found  near  the  floor  of  the  cavum  narium ,  deep  under  the  frfce^border  of 
the  inferior  turbinated  bone. 

The  form  of  the  lower  opening  of  this  inferior  nasal  duct  vari^F^ceedingly.  If 
]t  is  far  up,  close  under  the  attachment  of  the  turbinated  bon^jXu  is  usually  round, 
oval,  or  pen-shaped,  and  is  wide  open.  Sometimes,  howev^Njrc  is  much  contracted 
a  very  prominent  crescentic  or  circular  duplicature/tT^2p«cous  membrane,  which 
causes  the  lower  end  of  the  tube  to  appear  like  a  blhjriL  especially  if  this  end,  as 
jot  unfrequently  happens,  is  somewhat  enlarged,  /BvWhich  case  it  is  often  shaped 
llhe  a  horse’s  hoof.  {Arlt.)  ^  ^ 

But  if  the  opening  is  far  below  the  insertitfhjm  the  turbinated  bone,  it  is  usually 
slit-shaped ;  for  the  walls  of  the  nasal  d^^a^e  not  then  kept  apart  by  the  bony 
canal,  to  which  they  are  attached,  but  each  other  in  the  space  between  the 

chneiderian  membrane  and  the  oi^erStrall  of  the  nasal  cavity ;  hence  the  lower 
Pa,t  of  the  nasal  canal  appears  pjgssOT  together  antero-posteriorly. 


s  n  such  cases,  duplicatures  ofi^C^bus  membrane  are  not  unfrequently  found  ( Easner ),  which 
metBnes  spring  from  abovq^^^ionally  from  before  and  behind,  again  from  behind  only,  but 
li  ri&t  on  the  Schn^ra^tn  membrane.  They  cause  the  fissure  to  appear  curved,  some- 
^  or^zon^ally>  again  obliquely  or  perpendicularly.  The  lower  end  of  this  fissure  occasionally 
C  es°utconsid^Awith  gradual  flattening,  and  looks  as  if  the  membranous  nasal  duct 
ec  ™ some  di^ancjnto  the  Schneiderian  membrane  as  a  shallow  trough. 
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The  membranous  lachrymal  canal  is  enveloped  throughout  its  entire  length  by  a 
close  network  of  rather  firm  connective  tissue,  mingled  with  elastic  fibers  (Stilling). 
This  network  is  very  vascular.  The  vessels,  which  are  intimately  connected  with  those 
of  the  surrounding  bones,  which  are  also  very  vascular,  completely  fill  the  spaces  of 
the  mesh-work,  and  their  walls  are  connected  with  those  of  the  individual  cavities; 
consequently,  in  the  cadaver  they  do  not  collapse,  but  gape  open.  Hence,  on  a 
section,  with  the  naked  eye  we  may  recognize  the  open  mouths  of  the  larger  venous 
branches.  The  whole  tissue  acquires,  to  some  extent,  the  appearance  of  erectile 
tissue.  At  the  lachrymal  sac  itself,  it  forms  a  very  thin  stratum.  But  in  the  nasal  j 
passage  it  increases  decidedly  in  thickness,  especially  inferiorly,  so  that  the  nasal 
passage  itself  contracts,  and  its  mucous  membrane  is  thrown  into  numerous 
prominent  folds. 

Externally,  the  connective  tissue  thickens  to  a  hard,  tendinous  envelope,  which 
incloses  the  lachrymal  duct  throughout  its  length  like  a  sheath.  As  far  as  this  lies 
on  the  bone,  the  sheath  is  lightly  attached  to  the  latter,  and  serves  as  periosteum. 
But  at  the  outer  wall  of  the  lachrymal  sac  it  forms  a  sort  of  aponeurosis,  which, 
clinging  every  where  to  the  edges  of  the  lachrymal  passage,  forms  it  into  a  canal  or 
inclosed  space.  This  aponeurosis  is  intimately  connected  with  the  offshoots  of  the 
posterior  surface  of  the  ligament  of  the  lid,  as  well  as  with  the  sheath  of  the  lachry¬ 
mal  portion  of  the  orbicularis,  and  is  thus  much  strengthened. 

Fig.  80  represents  the  relative  position  of  the  parts  in  question,  in  a  horizontal  section  of  a 
frozen  preparation,  made  through  the  closed  lids  and  continued  through  the  ligament  of  the  lids 
and  the  lateral  walls  of  the  nasal  cavity.  The  outer  covering  of  the  inner  third  of  the  border  of 
the  lid  is  subsequently  removed, 

to  enable  us  to  follow  further  the  Fig.  80. 

palpebral  ligament  in  its  relation  jf  h  i  6  k  d 

to  the  neighboring  parts,  a  is  j 

the  nasal  process  of  the  superior 
maxillary.  External  to  it  lies  the 
angular  vein,  and  behind  it,  the  i 

angular  artery,  b  is  the  crest  of 
the  lachrymal  bone,  and  c  the 
anterior  end  of  the  orbital  plate 
of  the  ethmoid.  The  ligament  of 
the  lid,  d ,  e ,  originates  from  a, 
and,  covered  by  the  skin,  runs  in 
an  arc,  convex  posteriorly  to  the 
inner  commissure  of  the  lids, 
where  it  divides.  The  inner  lips 
of  the  margins  of  the  two  lids,  of 
which  only  the  lower,  /,  is  here 
shown,  cling  closely  to  the  anOy“ 
terior  surface  of  the  globeS^jy^ 

The  inner  part  of  the  limgo^fm* 
back,  and  thus  forms  fepj-omi-  — 
nence  which  is  crowjjedtly  the 

lachrymal  punctuu^Sfc.  This  \ 

prominence  is  tli^^ore  marked, 
as  the  caru^&0^appears  on  the 
nasal  sid^  and  gives  the  inner 
border  of  me  conjunctival  sac  an 
S-^hajfeck  curvature.  The  pos- 
terioWcbriVex  wall  of  the  ligament 

|Ffche  lid,  df  e ,  is  not  regularly  bounded,  but  forms  an  indefinite  number  of  branched  t 
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anastomosing  tendinous  slips  and  bands,  which  partly  cling  to  the  bone,  but  partly  shoot  out 
posteriorly  between  the  bony  wall  and  the  globe.  Among  these,  especially  one,  k,  is  remarkable 
for  its  density.  It  proceeds  directly  backward  from  the  external  edge  of  the  ligament  of  the  lid, 
and  unites  with  the  periosteum  of  the  crest  of  the  lachrymal  bone.  A  second  such  process, 
which  does  not  appear  to  be  constant,  however,  is  found  inside  of  this,  but,  like  the  other 
numerous  small  offshoots,  soon  loses  itself  in  the  network  which  fills  the  relatively  large  space 
between  the  ligament  of  the  lids  and  the  lachrymal  sac,  Z,  and  by  its  thickness  helps  to  form 
the  aponeurosis  above  mentioned.  In  this  network  fibers  of  the  orbicularis  palpebrarum,  m, 
originate  or  become  firmly  fixed  ;  but  further  back  the  meshes  or  cavities  are  filled  with  loose, 
partly  fatty  connective  tissue.  Outside  of  this  network  lies  the  lachrymal  muscle,  n. 

The  vessels  of  the  lachrymal  apparatus,  as  well  as  its  nerves,  are,  for  the  most  part,  only 
twigs  of  branches  destined  for  neighboring  organs.  Still,  the  lachrymal  gland  receives  a  special 
branch  of  the  ophthalmic  artery,  the  arteria  lachrymalis,  and  a  corresponding  vein  which  opens 
into  the  vena  ophthalmica.  A  particular  nerve,  also,  the  nervous  lachrymalis  of  the  first 
branch  of  the  fifth  pair,  goes  to  the  lachrymal  gland,  and  governs  its  secretions  just  as  certain 
other  nerves  govern  the  secretion  of  saliva  ( Herzenstem ).  To  its  influence  is  to  be  ascribed 
the  excessive  flow  of  tears,  occurring  in  certain  states  of  the  mind,  or  when  external  injuries 
affect  the  eye.  Under  ordinary  circumstances  the  lachrymal  glands  give  but  little  secretion; 
the  tears  which  moisten  the  eyes  are  mostly  from  the.  conjunctiva,  and  especially  from  the 
scattered  acinous  glands.  Their  secretory  activity  explains  the  trifling  influence  which  the 
extirpation  of  the  lachrymal  gland  usually  exercises  under  ordinary  circumstances  upon  the 
moistening  and  nutrition  of  the  globe  (0.  Becker ,  Lawrence'). 


Tears  are  pure  water  mixed  with  a  very  small  amount  of  salt  and  albumen.  By 
winking  of  the  lid  they  are  regularly  distributed  over  the  convexity  of  the  globe, 
and  so  serve  to  lubricate  the  anterior  and  most  important  surface  of  the  dioptric 
apparatus.  When  the  lids  are  open  they  sink  by  their  specific  gravity  along  the 
surface  of  the  globe,  and  collect  between  the  outer  edge  of  the  under  lid  and  the 
surface  of  the  eye  in  shape  of  a  meniscus,  which  is  described  as  a  “tear-stream” 
( Thranenbach )  and  in  which  the  upper  lid  is  bathed  each  time  the  lids  close. 
Toward  the  inner  canthus  the  “tear-stream”  widens  to  the  so-called  “  tear-sea,” 
( Thrdnensee ).  This  is  the  depression  between  the  caruncle  and  the  lid.  When 
the  lids  are  open  it  appears  bounded  above  and  below ;  when  clo^ejd,  anteriorly 
bounded  by  the  prominences  of  the  inner  lips  of  the  lids,  on  whichN^fcpuncta  lach- 
rymalia  open.  These  are  constantly  in  contact  with  the  contenta^tfie  tear-sea. 

The  motive-power  of  the  tears  is  the  orbicularis  muscle,  itrekming  its  lachrymal 
portion.  By  closing  the  lids,  it  presses  any  excess  of  te^K©the  conjunctival  sac 
into  the  canal iculi,  and  through  them  into  the  lachrymaOpS,  whence  their  weight 
and  the  pressure  from  behind  carry  them  into  the  nofej^ 


V 

juries 


or  rest,  only  so  much  fluid  can  remain 
ration.  This  is  undoubtedly  a  very  thin, 
and  to  reduce  to  a  minimum  the  friction 


As  the  two  folds  of  the  conjunctival  sac  are  every  wheQjressed  closely  together  by  the  tension 
°fthe  orbicularis  muscle,  even  while  it  is  in  a  sti 
between  them  as  clings  to  the  walls  by  molecular( 
even  layer,  which  only  suffices  to  moisten  th 

caused  by  the  motion  of  the  lids  and  eye-bat^Jtfiy  excess  of  tears  is  forced  by  this  muscular 
action  into  the  fissure  between  the  lids^anfl  Jere  collects  in  the  lacus  lachrymalis.  On  closure 
of  the  lids,  the  pressure  of  the  orbicuhfislirives  the  fluid  out.  But  as  the  edges  of  the  lids  fit 
c°sely  throughout  their  length,  the/»xcess  of  fluid  collected  in  the  canthus,  pressed  on  from  all 
sides>  milst  necessarily  take  the  of  escape,  that  is,  through  the  canaliculi,  and  any  fluid 

111  these  must  be  pressed  into  thAkJbhrymal  duct.  Under  ordinary  circumstances,  with  a  normal 
secretion  of  tears  and  quiet^^^e  of  the  lids,  very  little  or  no  fluid  passes  from  the  conjunctiva 
e  lachrymal  duct,  ^^^xcess  of  tears  collecting  is  a  minimum,  and  the  usually  excessive 
e'aporation  suffices  totoreVent  a  collection.  But  if,  from  any  cause,  the  secretion  of  tears  is 
increased,  and  the^fe^i^ overfilled,  energetic  and  continued  winking  quickly  follows,  under  the 
uence  of  whteh  the  excess  escapes  into  the  nose,  whose  walls  become  more  moist,  and  the 
Patient  must ^^^his  nose.  In  weeping,  when  the  secretion  of  tears  is  excessive,  part  of  the 
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product  always  escapes  through  the  lids  and  flows  over  the  cheeks,  for,  on  the  one  hand,  the 
edge  of  the  lids  can  only  retain  a  limited  amount  of  tears  ,  on  the  other,  the  capacity  of  the 
puncta  and  eanaliculi  is  insufficient  to  take  up  all  in  as  short  a  time  as  is  required  by  the  pres¬ 
sure  of  the  lids.  Part  of  the  fluid  is  pressed  out  between  the  lids  by  the  rapid  and  strong  con¬ 
tractions  of  the  orbicularis,  while  the  rest  streams  into  the  nose. 

The  simple  weight  of  the  tear  is  very  unimportant  as  a  mechanical  cause  ;  when  the  lids  are 
at  rest,  gravity  causes  them  to  run  slowly  into  the  nose  only  when  their  surface  is  higher  than 
the  highest  point  of  the  eanaliculi. 

It  is  improper  to  speak  of  the  siphon  action  or  the  suction  of  the  tears  during  inspiration, 
as  the  conduction  into  the  sac  continues  unimpaired  when  its  connection  with  the  nares  is  cut 
off,  or  when  it  communicates  freely  externally.  The  latter  circumstance,  together  with  the 
well-known  want  of  valvular  apparatus,  excludes  the  pump  theory.  In  the  same  way  tho 
capillary  action  of  the  eanaliculi  might  carry  the  tears  as  far  as  the  sac,  but  not  into  it.  A 
sort  of  milking  action  has  been  ascribed  to  the  muscular  filament  around  the  eanaliculi  {Aril), 
but  this  does  not  exist,  and,  if  it  did,  the  slitting  up  of  the  eanaliculi  would  end  the  action ; 
but  this  does  not  stop  the  conduction.  y 


Nosology. — 1.  Inflammation  of  the  lachrymal  gland,  Dacryo-adenitis,  has  been 
but  rarely  observed,  once  on  both  .sides  {Korn).  Hypersecretion  of  tears  occasion¬ 
ally  precedes  it  for  a  long  time  {Graefe).  It  runs  a  slow,  tedious  course,  and  shows 
itself,  by  the  gradual  development  of  an  immovable  tumor,  of  varying  hardness, 
glandular  irregularity,  usually  painless,  but  often  tender  on  pressure,  which  appears 
at  the  outer  and  upper  portion  of  the  orbit,  and  which,  from  its  size,  is  apt  to  push 
the  eye-ball  downward  and  inward.  On  anatomical  examination,  this  is  found  to 
be  a  pure  proliferation  of  the  lachrymal  gland  ( Gluge ,  Wa/rlomorvt ,  Rothmund, 
Lebert ,  Letenneur).  Sometimes  the  tumor  recedes  spontaneously  or  under  the 
use  of  remedies  {Heymann,  Horner),  but  extirpation  is  usually  demanded  to 
prevent  injury  to  the  eyeball.  Now  and  then  also  chronic  suppuration  occurs, 
and  caries  of  the  roof  of  the  orbit  is  caused.  {Ad.  Schmidt.)  In  other  cases  the 
inflammation  appears  phlegmonous,  and  runs  a  very  acute  course.  It  then  appears 
to  he  a  large  abscess.  Even  in  such  cases  the  product  may  be  removed  by  absorp¬ 
tion,  and  the  disease  be  cured.  {Schon,  Haynes-  Walton). /XJ|ut  the  usual  result  is 
rupture  and  the  formation  of  a  deep  excavation,  whi^jotfen  suppurates  a  long 
while,  closes  repeatedly,  and  opens  anew.  {Alf.  GrafMj  Sometimes  it  attacks  the 
bone  and  causes  caries.  {Ad.  Schmidt.)  Hence  tbfeetirpation  of  the  proliferating 
tissue  seems  advisable. 

In  very  rare  cases,  so-called  fistula  of  tji^©nrymal  gland,  opening  on  the  outer 
part  of  the  upper  lid  or  on  the  conj un<\rjl  nave  been  observed,  as  the  result  ot 
disease  of  one  of  the  ducts.  ( Ad.  ScIuniJk^Beer.) 

We  may  here  mention  the  very  raVeJoccurrence  of  a  tumor  analogous  to  ranula, 
which  is  caused  by  ectasia  of  a  glarafcifluct.  It  is  the  so-called  dacryops.  On  eversion 
of  the  lids  it  appears  as  a  blujfd|tej|anslucent,  cyst-like  tumor,  covered  only  by  con¬ 
junctiva,  which,  by  pressuf^jray  be  emptied  of  its  watery  contents  ( Wecker),  but 
soon  fills  again,  and  wl  secretion  of  tears  is  abundant,  it  decidedly  increases 

in  size  {Ad.  Schmidt ,  Graefe ). 

2.  InflammatioinS^the  mouth  of  the  puncta  often  occurs ;  for  this  is  not  entirely 
removed  from  e^jKial  sources  of  injury,  and  is  also  sometimes  directly  injure 
by  probing, ^^feions,  &c.  Moreover,  the  papillary  bodies  forming  it  participate 
readily  in^^h^nflammation  of  the  edges  of  the  lids  of  the  tarsal  conjunctiva  an 
lachrymal  abet.  {Desmarres.)  Then  the  same  changes  occur  as  in  the  papillary 
bodi^hnthe  inflamed  conjunctiva.  Under  les<  intense  but  continuous  change  it lS 
nq^nfrequently  greatly  hypertrophied,  and  later  shrinks  like  conjunctival  tiac  o 


STRICTURE  OF  CANALICULI.  FUNGUS.  DACRYOLITHS. 


493 


;  with  its  destruction,  the  lachrymal  punctum  contracts  or  closes.  In  other 
I  cases  suppuration  occurs,  where  the  product  is  too  rapidly  developed.  This  is 
observed  with  especial  frequency  when  neighboring  ulcers  spread  over  the  mouth 
1  of  the  punctum,  or  pustules  form  on  it.  Then  the  result  is  almost  always  a  cicatri¬ 
cial  contraction  or  closure  of  the  puncta  lachrymalia.  Membranous  coating  of  the 
latter  also  occurs  congenitally  ( Zehender ). 

3.  The  canaliculi  also  inflame  occasionally,  as  injurious  influences  act  on  their 
I  mucous  membrane  from  without,  as  foreign  bodies,  hair  (. Hasner ,  Desmarres ,  Himly )? 
probes,  etc. ;  or  as  the  mucous  membrane  is  sympathetically  affected  from  the 
|  lachrymal  sac  or  conjunctiva;  or  as  a  point  of  inflammation  developed  in  the  thick- 
s  of  the  lid,  as  a  suppurating  hordeolum  (. Desmarres ,  Arlt),  extends  over  one  or 
I  other  canaliculus.  This  inflammation  often  has  the  character  of  a  catarrh,  and  by 
long  duration  may  lead  to  hypertrophy  of  the  mucous  membrane,  which  again  may 
end  with  partial  destruction  of  the  tube  and  formation  of  strictures  {Stilling).  In 
other  cases,  on  the  contrary,  the  inflammation  results  in  purulent  destruction  of  part 
of  the  tube.  The  result  may  then  be  cicatricial  contraction  and  closure,  but  the  pus 
may  bnjak  through  and  leave  a  lachrymal  fistula  opening  inward  or  outward  {Himly, 
Dmarres).  Such  fistulae  may,  moreover,  be  caused  by  wounds  {Lecomte).  As  a 
possible  cause  of  inflammation  of  the  lachrymal  passages,  we  must  mention  the  rare 
j  occurrence  of  fatty  or  chalky  concrements,  so-called  dacryoliths  {Himly,  Desmarres, 

3 laclcenzie),  as  well  as  the  development  of  condylomata  in  the  canaliculi  {Graefe). 

The  rare  development  of  fungi  in  the  caliber  of  the  canals  deserves  especial 
mention  as  a  possible  cause  of  the  inflammation  of  the  lachrymal  ducts  ( Graefe , 
Fmter,  Narkiewicz).  These  are  very  like  the  leptothrix  buccalis,  which  is  very 
common  in  the  cavity  of  the  mouth,  and  appears  to  occur  in  connection  with  caries 
of  the  teeth.  It  is  supposed  that  this  fungus  is  carried  from  the  cavity  of  the  mouth 
to  the  conjunctival  sac,  since  many  persons  regard  the  saliva  as  a  means  of  cure  for 
ail  inflammatory  affections  of  the  eyes,  and  are  accustomed  to  spread  it  upon  the 
I  lids  (Forster).  The  collection  of  such  a  fungus  in  the  lower  canaliculus,  where  up 
to  this  time  it  has  alone  been  found,  betrays  its  presence  by  more  or^l\ss  violent 
irritation  at  the  internal  angle  of  the  lids,  but  still  further  by  a  sligllJlUk?uMing  off 
|  and  thickening  of  the  internal  portion  of  the  lower  eyelid.  By  palpad^  there  is  then 
idt  an  almost  cylindrical,  moderately  compressible,  firm  tumor,  involving  the  thick- 
|  ness  of  the  lid  and  following  the  course  of  the  canaliculus.  lower  punctum  is 
dins  dilated,  and  if  the  disease  is  advanced,  when  pressedQjpon,  often  evacuates  a 
’Hall quantity  of  creamy  matter.  Slitting  up  the  cana\aijduleansing  it  of  its  con- 
,euts  suffice  to  bring  about  a  cure.  The  mucous  membrane  of  the  canal  is  seen,  on 
^ing  exposed,  to  be  greatly  reddened  and  swolGn.  The  fungus  itself  appears 
dually  as  a  yellow  concretion  varying  in  size,  hjC^ometimes,  however,  almost  black, 
the  shape  of  a  truncated  cone.  Its  conswfe^e  varies  very  much.  Sometimes  it 
13  gritty  from  containing  large  quantitiesSMtme.  In  other  cases  pus  appears  on  the 
face.  There  is  no  doubt  that  th^fo^Utation  of  abscesses  and  ulceration  with  the 
production  of  fistulae  may  be  the  consequences.  Moreover,  it  is  very  probable  that 
j  so'called  dacryoliths,  whiclf^ftje  been  found  in  the  most  various  parts  of  the 
I  ^Jaal  canals  {Himly,  D^prres,  Mackenzie),  among  others  in  the  excretory 
jUcts  tile  lachrymal  {Williams),  are  partly  to  be  referred  to  masses  of 

eptothrix  with  secondab^brmations  of  chalk  {Graefe). 

4*  Undoubtedly  tjfe  loose  vascular  mucous  membrane,  rich  in  glands  and  the 
|  granular  bodies  sAQjaSding  the  canaliculi,  is  the  most  frequent  substratum  for  an 
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inflammatory  change.  In  most  cases  this  process  is  merely  n  slight  acute  catarrh, 
■which  quickly  runs  its  course  without  important  results,  and  is  rarely  observed.  In 
ether  cases  the  catarrh  is  severe  from  the  commencement,  and  then  rarely  recovers 
spontaneously,  but  the  process  becomes  chronic  or  even  habitual.  Then  the  mucous 
membrane  acquires  a  dark-red  color,  bordering  on  blue  or  brown;  it  becomes 
thickened,  spongy,  relaxed,  and  tender. 

It  is  said  that,  in  some  cases,  granulations  rise  on  the  surface  of  the  proliferating  mucous 
membrane  ( Chelius ,  A.  Weber),  which  much  resemble  those  of  the  conjunctiva,  but  occasionally 
grow  to  true  polypi,  which  decidedly  distend  the  lachrymal  sac  ( Janin ,  Walther,  Blasiut , 
Oraefe,  Berlin).  In  some  cases,  also,  the  mucous  glands  have  been  found  much  swelled  and 
expanded  ( Janin ).  Here  and  there  hemorrhages  into  the  sac  occur,  the  coagula  gradually 
thicken,  and  undergo  various  changes  ( Qraefe). 


Muco-purulent  product  is  thrown  off  from  the  surface  of  the  mucous  membrane 
lining  the  lachrymal  sac,  just  as  in  conjunctivitis.  According  to  the  intensity  of  the 
process,  this  resembles  cloudy  mucus  or  fluid  pus.  As  this  product  far  exceeds  in 
amount  the  normal  secretion  of  the  mucous  membrane  of  the  lachrymal  sac,  and  as, 
on  the  other  hand,  its  conduction  is  greatly  influenced  by  the  swelling  of  the  walls  of 
the  tube,  and  the  contraction  of  the  nasal  ducts  combined  with  it,  a  misproportion 
soon  arises  between  the  contents  of  the  sac  and  the  amount  leaving  it,  and  this  occurs 
the  more  readily  as  tears  are  continually  pressed  in,  and  the  catarrhal  products  col¬ 
lect  at  the  deepest  part  of  the  sac,  thicken  from  resorption  of  their  more  fluid  parts, 
and  hence  finally  close  the  tube  like  a  cork.  Then  the  outer  wall  of  the  lachrymal 
sac  not  covered  by  bone  is  pressed  outward,  and  the  condition,  named  dacryocys* 
toblennorrhoea,  is  produced. 


But  no  further  difficulty  results  from  this  distension ;  for,  just  as  in  exuberant  development  in 
the  conjunctiva,  the  tissue  of  the  tarsal  cartilage  affected  becomes  lax  and  expanded;  in  inflam¬ 
mation  of  the  lachrymal  sac,  the  aponeurosis  covering  it  outwardly  is  affected,  and  made 
sufficiently  pliable  to  give  way  to  the  pressure  of  the  increasing  contents.  The  expanded  tear- 
sac  then  projects  from  the  bony  canal,  like  a  tumor,  under  the  ligament  of  the  lid,  and  presses 
this  forward  also. 

In  many  cases  the  process  develops  from  the  J^s^frming  with  great  intensity, 
gnd  with  the  symptoms  of  phlegmon;  hence  the^me  dacryocystitis  phlegmonosa 
The  mucous  membrane  and  envelope  of  the^<^pal  then  swell,  on  account  of  the 
excessive  formation  of  inflammatory  pro^Liict  their  tissue,  and  soon  render  the 
nasal  duct  and  canaliculi  impermeable,  wfc^  large  amounts  of  purulent  secretion  are 
poured  into  the  cavity,  and  collect  in  lachrymal  sac,  which  alone  is  expansible. 
Hence,  this  appears  as  a  large  swellir^g^ which,  however,  rarely  presents  itself  in  its 
true  contours,  as  the  loose  tissua^^ering  it,  with  the  conjunctiva  and  outer  cover- 
ing,  participate  in  the  process,  swell  from  inflammatory  infiltration.  Purulent 
degeneration  soon  begins  infiltrated  walls  of  the  canal;  these  are  partially 

destroyed,  and  so  prep^G^^r  the  pus  to  perforate  them. 


Occasionally  the  loose  risque  lying  on  the  outer  part  of  the  aponeurosis  of  the  lachrymal  sac 
jeems  to  be  the  startjA^oint  of  the  inflammation,  and  the  walls  of  the  duct  become  affected  later 
in  the  disease.  Sq^TIabscesses,  developing  outside  of  the  aponeurosis,  have  been  called  < 
but  in  case  they  have  perforated  externally,  cegilops. 


Authorities.  Ad.  Schmidt ,  Ueber  die  Krankheiten  des  Thranenorganes.  Wien,  1803.  S.  47, 
175,  18L i^yrtl,  Handb.  der  topogr.  Anat.  Wien.  1847.  S  123,  126,  128,  130 .—Hasner,  Beitrage 
Qy%i!nd  Path,  des  Thranenableitunffsannarn.tf»s  Pm.,  irko  s  *7  ir  9.9  9A. .  Wien.  med. 

.  A.  f.  0. 


zur 


-  id  Path,  des  Thranenableitungsapparates.  Prag.  1850.  S.  7.  18,  22,  24. 
TO^eiJschrift.  1865.  Nr.  23 .—Arlt,  Krankheiten  des  Auges.  III.  Prag.  1856.  S.  377,  ■ 


AUTHORITIES. 


495 


l  2.  S.  135  et  seq. ;  IX.  1.  S.  65,  67,  70,  87 ;  Wiener  med.  Wochenschrift.  Spitalzeitung.  1862. 
Nr.  22-33.  1865.  Nr.  6. — Rud.  Maier,  Ueber  den  Bau  der  Thranenorgane.  Freiburg.  1859.  S.  6 
et  ^.—Henle,  Handbuch  der  Anat.  I.  S.  139 ;  II.  S.  705,  712,  715 ;  Zeitschrift.  f.  rat.  Medicin, 
3.  R.  23.  Bd.  S.  263.— Henke,  A.  f.  O.  IV.  2.  S.  70,  96;  VIII.  1.  S.  363,  369,  370,  SS'd.—Stellwag, 
Ophth.  II.  S.  1917;  Wien,  med;  Wochenschrift,  1864.  Nr.  51,  52.  1865.  Nr.  8,  9,  85,  86. —  Wedl 
Wien.  med.  Jahrb.  1861.  S.  39. — Ross,  Oppenheims  Zeitschrift  f.  d.  ges.  Medicin.  35.  Bd.  S. 
1,  5. — Foltz ,  Journ.  d’anat.  et  phys.  V.  1862.  P.  226. — G.  Becker,  Wien.  med.  Jahrb.  1865. 
Fachbericht,  S.  99,  101,  103.— Graefe,  A.  f.  O.  I.  1.  S.  288,  295;  VII.  2.  S.  29. — A.  Weber,  kl. 
Monatbl.  1863.  S.  63,  107,  &c.  ;  A.  f.  O.  VIII.  1.  S.  352. — Mackenzie,  Trait e  d.  mal.  d.  yeux. 
Trad.  p.  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  375. — Zehender ,  kl.  Monatbl.  1863.  S.  394. 
—Steffan,  ibid.  1866.  S.  45. — Lesshaft,  Arch.  f.  Anat.  u.  Phys.  1868.  S.  265. — Boclidalek,  Prag. 
Vierteljahrschrift.  1866.  II.  S.  122. — Stilling,  Ueber  die  Heilung  der  Verengerung,  &c.  Cassel. 
1868.  S.  3 .—Herzenslein,  Beitriige  zur  Phys.  u.  Ther.  der  Thranenorgane.  Berlin.  1868.  S.  22, 
25,  29  u.  f. — Laurence,  Congr.  ophth.  1868.  S.  39,  40. 

Nosology. — Ad.  Schmidt,  1.  c.  S.  63  et  seq. — Beer,  Lehre  v.  d.  Augenkrankheiten.  II.  Wien. 
1817. 184,  691.— Bcnedikt,  Handb.  d.  prakt.  Augenheilkunde.  III.  Leipzig.  1824.  S.  154,  159, 
152 .—llirnly,  Krankheiten  u.  Missbildungen,  &c.  I.  Berlin.  1843.  S.  276  et  seq. — Mackenzie , 
L  c.  S.  114  et  seq. — Daviel ,  Med.  Gaz.  III.  1829.  S.  523. — Haines  Walton,  nach  Mackenzie,  1. 
c.  S.  117, 137. — Hasner ,  1.  c.  S.  9  et  seq. — Demiarres,  Traite  d.  mal.  d.  yeux.  Paris.  1847.  P. 
854  et  seq. — Graefe,  A.  f.  O.  I.  1.  283,  284;  II.  1.  S.  224;  III.  2.  257;  IV.  2.  S.  258 ;  VII.  2.  S. 
l-Alf.  Graefe,  ibid.  VIII.  1.  S.  279,  286.— Heymann,  ibid.  VII.  1.  S.  143.— Horner,  kL 
Monatbl.  1863.  S.  257.  —  Gluge,  Jena’sche  Annal.  f.  Phys.  u.  Med.  I.  1849.  3. — Rothmund,  kl. 
Monatbl.  1863.  S.  264;  Jahresbericht.  1861-2.  Miinchen.  1863.  S.  24. — Schon ,  Beitriige  zur 
prakt.  Augenheilkunde.  Hamburg.  1861.  S.  185. — Arlt,  1.  c.  S.  390,  392,  393;  A.  f.  O.  I.  2.  S, 
153, 155.— Ammon,  kl.  Darstellungen  II.  1838.  Taf.  IX. — Stellwag,  Ophth.  II.  S.  1050  et  seq. — 
Zander  und.  Geissler,  Verletzungen  des  Auges.  Leipzig  und  Heidelberg.  1864.  S.  103. — Warlo¬ 
mont,  ibid.  S.  412  and  Presse  Med.  Beige.  1862.  Nr.  33. — N.  klin.  Monatbl.  1863.  S.  405. — Janin, 
Abhandlungen  u.  Beobachtungen  iiber  das  Auge.  Berlin.  1788.  S.  111.  275. — Chelius,  Handbuch 
der  Augenheilkunde.  II.  Stuttgart.  1839.  S.  37  et.  seq. — A.  Weber,  A.  f.  O.  VIII.  1.  105. — 
Wallher,  Neiss.  Diss.  de  fistula  et  polypo.  sacc.  lacr.  Bonn.  1820. — Blasius,  nach  Chelius  1.  c. 
S.  W.-Wecker,  kl.  Monatbl.  1867.  S.  34.— Graefe,  A.  f.  O.  XV.  1.  S.  324,  331.—  Korn,  kl. 
Monatbl.  1869.  S.  181. — Letenneur,  Prag.  Vierteljahrschrift.  93.  Bd.  Misc.  S.  82. — O.  Becker , 
Wien.  Augenkl.  Ber.  S.  162,  177. — Zehender,  kl.  Monatbl.  1867.  S.  131.—  Stilling,  Ueber  die 
Heilung  der  Verengerung,  &c.  Cassel.  1868.  S.  6. — Lecompte,  Virchow’s  Jahresber.  1868.  S. 
505.—  Williams,  Arch,  fur  Augen-  und  Ohrenheilkde.  1.  S.  78,  89. — I&rZm^J^lin.  Monatbl. 


Phlegmonous  Inflammation  of  the 
Lachrymal  Duct. 

Symptoms. — Dacryocystitis  phlegmonosa  at  first  usually  resembles  an  abscess 
developed  at  the  inner  angle  of  the  eye.  At  that  place,  above  and  below  the 
ligament  of  the  lid,  an  extensive  swelling,  not  definitely  bounded,  at  first  hard,  very 
painful  and  sensitive  to  pressure,  and  subsequently  fluctuating,  makes  its  appearance. 
The  integument,  swelled  by  inflammation,  hot,  deep-red,  and  tense,  is  not  movable 
over  it.  Only  exceptionally,  when  the  outer  covering  is  but  slightly  swelled,  we 
may  feel  the  lachrymal  sac  expanded  by  inflammatory  products,  as  a  sharply-bounded, 
hard,  sensitive  swelling,  of  the  size  of  a  bean. 

The  lids  are  also  usually  much  enlarged  by  inflammatory  oedema ;  they  often  even 
appear  erysipelatous.  The  same  is  true  of  the  conjunctiva,  especially  of  its  inner 
portion,  which  frequently  presents  all  the  characters  of  chemosis.  Besides  this,  a 
participation  of  the  Schneiderian  membrane  is  often  noticed ;  the  half  of  the  nose 
affected  appears  to  the  patient  dry  and  stopped  up,  while  watery  secretions  flow 
from  it.  The  whole  body  also  often  participates,  with  febrile  action. 

By  pressure  on  the  swelling,  which  usually  increases  regularly  till  the  moment 
of  perforation,  just  as  in  anchylops,  nothing  is  evacuated,  either  through  the  canali- 
culi  or  nose,  since  the  openings  of  the  lachrymal  sac  are  closed  by  the  swelling  of 
the  walls.  When  the  sac  is  opened,  whether  spontaneously  or  operatively,  pure 
pus  is  evacuated  for  a  long  while,  unmixed  with  tears,  since,  on  account  of  the  swell¬ 
ing  of  the  parts  and  the  inactivity  of  the  muscles  involved,  the  conduction  of  tears  is 
interfered  with.  Only  when  the  process  is  receding,  and  the  swelling  is  much 
diminished,  tears  again  enter  the  sac,  and  are  emptied  t-hrotfgik  the  perforation  in  it, 
while,  on  the  other  hand,  pressure  on  the  swelling  cau^S^hirulent  masses  to  ooze 
out  of  the  lachrymal  puncta. 

Causes.— Phlegmonous  inflammation  of  the  lacflF 


nal  sac  often  develops,  prima- 


rily,  without  sufficient  evident  cause,  rarely  a^/a^esult  of  injury  which  has  directly 
affected  the  sac.  It  occurs  more  frequently/fr^jhe  course  of  facial  erysipelas,  and  it 
is  then  difficult  to  say  which  disease  is  tc^h^t^garded  as  the  primary. 

Quite  often  it  is  developed,  secondarj^y^by  propagation  of  inflammatory  processes 
from  the  neighboring  parts.  It  app/pjs  as  a  result  of  inflammation  in  the  mucous 
membrane  and  periosteum  of  th^jfese  and  antrum,  as  a  result  of  caries  of  the 
surrounding  bones,  and  as  a  q^^Gjuimce  of  conjunctivitis.  Sometimes,  also,  it  is  to 
be  regarded  as  a  metastasis.^V' 

Besides  this,  it  is  oft^n  yfe  of  the  terminations  of  lachrymal  blennorrhoea,  and 
here  usually  causes  perforation  where  there  is  any  hindrance  to  the  evacuation  of 
the  products. 

Course  ai\d^®^sults. — The  disease  generally  develops  very  rapidly  and  with 
marked  sym^j^hi.  It  has  usually  passed  its  acme  in  a  few  days. 

1.  In  rare  cases  the  inflammation  recedes  without  the  occurrence  of  perforation, 
since,  the  production  is  less,  the  inflammatory  product,  already  collected,  is 


PHLEGMONOUS  INFLAMMATION  OP  THE  LACHRYMAL  DUCT.  497 


removed  by  absorption,  or  through  the  mouths  of  the  lachrymal  sac.  Then  a 
perfect  cure  may  possibly  occur,  but  usually  blennorrhoea  of  the  lachrymal  dud 
remains  behind. 

2.  Sometimes  partial  ulceration,  and  subsequently  cicatritial  contraction  of  the 
lachrymal  duct,  occur,  whether  a  perforation  has  resulted  or  not.  The  upper 
portion  of  the  nasal  duct  appears  most  disposed  to  this,  for  at  this  part  we  have 
relatively  most  frequently  been  able  to  observe  such  cicatrices,  and,  as  their  result, 
contractions  and  obliterations  of  the  tubes.  In  some  cases,  after  precedent  phleg¬ 
monous  inflammation  of  the  lachrymal  sac,  the  membranous  nasal  duct  has  been 
found  changed,  even  through  a  great  part  of  its  extent,  to  a  solid  tendinous  cord, 
which  was  placed  loosely  in  the  bony  canal.  {Earner.) 

3.  As  a  rule,  if  an  artificial  opening  is  not  made  for  it,  the  pus  breaks  through 
after  fluctuation  has  gradually  shown  itself  in  the  abscess.  Then  the  inflammatory 
symptoms  soon  disappear,  and  the  swelling  subsides.  After  this  the  perforation  may 
possibly  heal  up,  and  a  perfect  cure  even  may  occur,  or  an  ordinary  blennorrhoea  may 
remain.  But  usually,  after  the  closure  of  the  opening,  the  phlegmonous  lachrymal 
inflammation  soon  relapses,  and  leads  again  to  perforation,  as  long  as  the  inflamma¬ 
tory  process  continues  and  pus  is  formed  in  the  lachrymal  sac. 

In  the  great  majority  of  cases  the  healing  of  the  perforation  is  prevented  by  the 
persistent  flow  of  muco-purulent  secretion,  and  later  by  the  tears.  After  weeks  or 
months,  the  false  passage  becomes  covered  with  epithelium,  and  then  forms  a  true 
lachrymal  fistula,  which  either  evacuates  pure  tears  or  tears  mixed  with  muco-pus, 
according  as  the  mucous  membrane  has  returned  to  its  normal  condition,  or  continues 
in  a  state  of  chronic  catarrh.  These  fistulse  usually  continue  for  life,  if  proper  treat¬ 
ment  be  not  instituted. 

Usually  the  pus  perforates  outwardly,  and  a  so-called  external  lachrymal  fistula 
results.  Several  fistulous  canals,  running  in  various  directions,  may  form  simulta- 
|  neously.  But  usually  we  find  only  one  fistula,  which  opens  under  the  inner  ligament 
of  the  lid,  and  more  or  less  obliquely  perforates  all  the  layers  to  the  lachrymal  sac. 
Still,  these  passages  also  sometimes  run  like  irregular,  tortuous  canals,  £o\  a  long  way 
under  the  skin,  and  open  at  some  distance  from  the  lachrymal  sac,  r  external 

to  it,  occasionally  even  in  the  vicinity  of  the  outer  edge  of  the  or®. 

Iu  some  rare  cases,  the  abscess  is  evacuated  into  the  contf\ctival  sac.  {Zeis.) 
Quite  often,  also,  the  pus  breaks  through  the  posterior  t^a(Js)of  the  lachrymal  sac, 
lays  hare  the  bones,  and  then  escapes  outwardly,  leajh^jm  external  fistula.  The 
exposure  of  the  bone  in  itself  is  not  usually  very  s(riMis£  for,  as  a  rule,  it  is  again 
coated  over  after  a  time.  Exceptionally,  however^e  lachrymal  bone  participates  in 
the  inflammation,  and  becomes  carious.  Someti©s  there  is  perforation  into  the 
&ose,  and  a  so-called  complicated  external  fisX@p  is  formed. 

It  is  possible  for  the  pus  perforating  the  ^ 
tope  of  the  sac  and  the  bony  wall  of  the  cp 
trough  an  ulcerated  opening  in  thd 


Interiorly  to  sink  between  the  tendinous  enve- 
and  escape  below  the  inferior  turbinated  bone, 
feiderian  membrane  {internal  lachrymal  fistula. 


Caries  and  necrosis  of  tbQachrvmal  bone  are  occasionally  the  primary  disease, 
Phlegmonous  dacryocysjfaj^he  secondary.  But  the  latter  is  not  necessarily  asso¬ 
ciated  with  the  formd^X^he  ulceration  may  be  limited  to  the  envelops  of  the  sac, 
and  the  pus  may«^ape  in  its  vicinity,  causing  an  excavated  ulcer,  which,  for  a 
*llne>  or  even  n&tejaSently,  may  not  communicate  with  the  interior  of  the  sac.  We 
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find  caries  and  necrosis  proportionately  most  often  among  scrofulous  and  syphilitic 
patients.  It  is  then  frequently  one  symptom  of  a  more  extensive  disease  of  the 
bone,  viz.  ozmna.  It  is  important  to  notice  that,  with  the  cicatrization,  after  the 
carious  or  necrosed  portion  of  the  bony  canal  has  been  thrown  off,  the  lachrymal 
duct  rarely  retains  its  normal  conducting  power,  As  it  is  always  involved  in  the 
inflammation ;  and,  even  if  it  does  not  ulcerate,  it  will  contract. 


The  Treatment  has  the  same  object  as  in  abscesses  elsewhere.  It  is,  first,  to 
limit  the  inflammation,  i.  e.  the  excessive  secretion,  and  if  possible  reduce  it  to 
the  normal  amount.  If  pus  has  already  collected  in  or  around  the  lachrymal  sac, 
it  is  to  be  evacuated  as  soon  as  possible,  so  as  to  lessen  the  number  of  proliferating 
elements,  and  more  especially,  by  relaxing  the  parts,  to  place  them  in  a  more  favora¬ 
ble  state  for  nutrition,  and  to  prevent  ulcerative  perforations,  with  their  evil  results. 
If  the  evacuation  has  already  occurred,  we  should  attempt  to  heal  up  the  fistula  in 
the  best  manner  possible. 

1.  Besides  great  attention  to  the  causal  indications,  strict  antiphlogistic  treat¬ 
ment,  as  well  local  as  constitutional,  is  to  be  carefully  used.  At  first,  when  there  is 
great  hyperaemia,  and  particularly  where  the  temperature  is  much  elevated,  cold 
compresses  are  advisable ;  but  where  the  symptoms  are  less  urgent,  it  is  sufficient 
to  cover  the  swelling  with  a  piece  of  dry  linen,  and  keep  the  patient  on  strict  anti¬ 
phlogistic  regimen. 


2.  Slitting  up  the  lower  canaliculus  is  the  best  means  of  affording  escape  to  the 
secretion  collected  in  the  lachrymal  sac.  This  should  be  done  as  soon  as  we  have 
reason  to  suspect  that  there  is  any  fluid  pus  in  the  sac.  It  is  usually  done  with  ease, 
unless  the  swelling  and  tension  of  the  surrounding  parts  is  excessive,  and  it  is  not 
more  dangerous  than  opening  the  sac  from  without.  Then  only  a  slight  pressure 
from  without  is  required  for  the  evacuation  of  the  contents,  and  this  may  be  much 
assisted  by  introducing  a  probe  into  the  sac.  The  result  of  this  proceeding  has 
hitherto  proved  very  satisfactory.  The  inflammatory  symptoms  usually  subside 
rapidly,  and  the  pain  entirely  ceases.  The  perforatuo^iix  tern  ally  i9  then  often 
aborted,  even  after  part  of  the  surface  of  the  swelling/fenWllovved  the  yellow  pus  to 
show  through.  Besides,  the  slitting  up  of  the  cant^vlTus  can  rarely  be  avoided,  as 
a  lachrymal  blennorrhoea  almost  always  remain  ijpphich  subsequently  requires  prob¬ 
ing  of  the  duct. 


QV 

oehatrve  oi 


Spontaneous  perforation,  as  well  as  the  ^p^aii^e  opening  of  the  sac  from  without,  unfortu¬ 
nately  almost  always  leaves  a  fistula,  which^^gometimes  cured  with  great  difficulty.  If  we,  not¬ 
withstanding,  choose  the  latter  method,  w^^m  not,  as  in  a  normal  state  of  the  integument,  use 
the  middle  of  the  palpebral  ligament  point  for  the  puncture,  because  this  ligament  is  usually 

hidden  by  the  swelling.  The  borde^^t  the  lower  lid  is,  however,  a  good  guide.  On  its  prolon¬ 
gation,  about  two  lines  from  ^  issure,  we  place  the  bistoury  or  lancet,  perpendicular  to 

the  surface  of  the  tumor,  and^ij^its  edge  downward  and  outward,  introduce  it,  carefully  avoid- 
ilie  orbit.  If  the  center  of  an  abscess  lying  in  front  of  the  sac  be 
_  the  puncture,  and  we  fear  that  the  opening  is  insufficient,  we  may 
easily  remedy  it  whila^Hthdrawing  the  knife.  To  prevent  adhesion  of  the  edges  of  the  wound 
and  repeated  perfcu^rodlis,  we  should  insert  a  piece  of  charpie  into  the  canal,  and  carefully  retain 
it  there,  by  fast^a^g'one  end  of  it  to  the  skin  by  a  strip  of  adhesive  plaster.  This  charpie  must 
be  renewed^^N^st  once  daily. 

Ifo^sidcimble  hardness  remains  after  the  evacuation  of  the  sac,  it  is  well  to  use 
c^ta^^mfe  or  fomentations  of  warm  water,  or  to  fasten  a  pad  of  cotton  over  it  til! 


ing  the  inner  lower  marj 
not  exactly  in  the  directs 
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the  inflammatory  hyperaemia  and  the  swelling  of  the  parts,  as  well  as  the  flow  of 
pus,  has  decidedly  decreased.  Some  recommend  a  tightly  drawn  compressive 
bandage  (Arlt,  Herzensteiri). 

It  is  not  well  to  probe  the  nasal  duct  to  test  its  perviousness,  immediately  after  evacuating  the 
pus.  At  this  time,  probing  affords  us  reliable  evidence  only  after  long  trial,  if  it  does  so  at  all, 
because  the  swelled  envelops  of  the  passage  usually  render  it  impassable  for  the  probe.  Moreover, 
the  mechanical  irritation  produced,  is  not  without  bad  effects  on  the  future  course  of  the  disease. 
The  same  is  true  of  injections,  particularly  if  made  through  an  external  wound.  At  the  same 
time  there  is  danger  of  some  of  the  water  escaping  into  the  relaxed  tissue  on  the  outer  wall  of  the 
sac,  infiltrating  it,  and  increasing  the  swelling,  and,  by  intensifying  the  process,  extending  the 
suppuration  beyond  the  original  bounds. 

3.  If,  under  this  treatment,  the  inflammatory  symptoms  have  receded  more  and 
more,  and  the  swelling  almost  disappeared,  and  the  muco-purulent  product  mixed 
with  tears  indicates  a  catarrh  of  the  mucous  membrane  of  the  sac,  the  treatment 
should  be  that  laid  down  for  dacryocystoblennorrhcea. 

4.  If  the  abscess  has  opened  spontaneously,  and  the  fistulous  orifice  is  not  too  far 
from  the  palpebral  ligament,  the  lower  canaliculus  may  simply  be  slit  up,  and  any 
existing  tumefaction  treated  by  warm  compresses,  and  then  the  treatment  of  blennor- 
rhoea  be  proceeded  with.  But  if  the  fistula  is  long  and  irregularly  curved,  or  if  the 
pus  has  escaped  through  several  openings,  after  undermining  the  skin,  it  is  advisable 
to  slit  them  up  on  the  grooved  director,  so  as  to  make  as  short  and  simple  a  fistula 
as  possible. 

5.  Caries  and  necrosis  of  the  lachrymal  bone  are  to  be  treated  as  directed  in  the 
chapter  on  orbital  diseases.  The  subsequent  procedure  depends  on  the  condition  of 
the  lachrymal  passages. 

More  recently  it  has  been  recommended  to  perforate  the  carious  lachrymal  bone 
from  the  widely-opened  cavity  of  the  sac  by  means  of  a  small  trephine,  and  to 
keep  the  mouth  of  the  fistula  patulous  by  the  introduction  of  a  rubber  bougie  until 
the  edges  of  the  wound  in  the  bone  are  healed  ( Demarquay ). 

Authorities. — Ad.  Schmidt ,  Die  Krankheiten  des  Thranenorganes.  V^S^1803.  S.  227,  et 
seq. — Ha&ner,  Beitrage  zur  Phys.  u.  Path,  des  Thranenableitungsapp.  P^^iSSO.  S.  31,  et  seq. 

Krankheiten  des  Auges.  III.  Prag.  S.  401,  415,  416. — Afackeixz&yS:&\te d.  mal  d.  yeux. 
Traduitpar  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  379,  408.— ^SyZeitschrift  fiir  Ophth. 
IV.  S.  YtA—Stellwag,  Ophth.  S.  1075, 1078, 1081, 1083.—  AW*y35>3w).  XIV.  3.  S.  281.—  Zehen- 
for,  kl.  Monatbl.  1869.  S.  100. — Ilerzenstein,  Beitrage  z.  Pbysku^Ther.  d.  Thranenorgane.  S. 
tichweiggcr ,  Berlin,  kl.  Wochenschrift.  1868.  Nro.  ffiS^emarquay,  Centralbl.  1868.  S. 


ever, 


2.  Blennorrhoea  of  tie  Lachrymal  Passages. 


Symptoms. — This  affection  is  characterized  by  a  circumscribed ,  roundish  swelling 
of  variable  size ,  which  has  a  broad  base ,  and  is  firmly  situated  behind  the  palpebral 
ligament ,  and  causes  a  protrusion  of  the  inner  canthus.  By  pressure  upon  it ,  a  muco¬ 
purulent  secretion ,  mixed  with  tears ,  is  evacuated  from  the  canaliculi.  It  is  not 
attached  to  the  integument ;  hence  this  is  movable  over  the  tumor. 


"When  filled,  the  sac  often  attains  the  size  of  a  bean,  a  hazel-nut,  rarely  that  of  a 
pigeon’s  egg,  or  over.  According  to  its  size  it  presses  the  ligament  of  the  lid  more  I 
or  less  forward,  but  also  swells  out  above  and  below  this  ligament.  When  slightly  | 
developed,  this  swelling  is  only  perceptible  to  touch  and  sight  as  a  fullness  in  t 
angle  of  the  orbit.  Then  the  superjacent  movable  skin  is  not  at  all  changed.  "When  | 
greatly  developed,  on  the  contrary,  the  swelling  projects  with  steep  walls,  and  is  seen,  j 
even  at  a  distance,  as  a  roundish  prominence. 

The  filling  of  the  lachrymal  sac  varies,  moreover,  in  the  same  case,  according  to  I 
the  external  circumstances,  and  the  greater  or  less  facility  with  which  the  contents  I 
of  the  swelling  may  be  evacuated.  Hence  the  size  of  the  tumor,  as  well  as  its  | 
consistence,  vary  within  wide  bounds. 


In  fact,  in  dacryocysto-blennorrhoea,  the  lachrymal  sac  is  sometimes  found  swelled  out,  hard, 
and  elastic  ;  sometimes  the  swelling  is  almost  gone,  and  as  soft  as  dough.  When  the  weather  is 
clear,  dry,  and  warm,  that  is,  under  circumstances  where  the  amount  of  tears  to  be  conducted  oil 
is  diminished,  and  catarrhal  diseases  usually  improve,  the  swellipig\>f  the  membranous  walls  of 
the  tear-passages  is  usually  less.  Not  unfrequentiy  the  tut^j^eien  disappears,  or  is  much 
smaller.  On  the  other  hand  the  swelling  increases  decided^pfd,  from  the  tension  of  its  walls, 
causes  pain,  when  raw,  stormy,  damp,  cold  weather  incre^^fc  the  flow  of  tears  and  swelling,  and 
secretive  action  of  the  mucous  membrane  of  the  lachryjm^passages. 

The  tumor  also  usually  diminishes  during  sleep  J^fnenever  the  lids  are  kept  closed  for  some 
time,  as  under  such  circumstances  the  catarrhaJ^^Cmion  is  greatly  diminished,  and,  on  account 
of  the  rest  of  the  lids,  the  flow  of  tears  is  stoppe^yBut  as  soon  as  the  movement  of  the  lids  begins 
again,  the  swelling  reappears,  and  rapidly  in«$jeases  to  a  certain  point,  that  is,  uutil  the  walls  of  the 
lachrymal  sac  have  attained  a  certain  i^i^ion.  Then  the  conduction  of  the  tears  ceases,  the 
excess  flowing  over  the  cheeks,  and  a  dropping  of  the  tears,  very  annoying  to  the  patient,  occurs. 
But  as  the  catarrhal  secretion  of  th^Seous  membrane  of  the  sac  does  not  cease  simultaneous  J 
with  the  cessation  of  conduction  ^y&fears,  the  contents  of  the  tumor  increase  more  and  more,  an 
the  increasing  tension  of  thew^Sof  the  sac  sometimes  shows  itself  by  a  feeling  of  pressure  ai 
heaviness,  frequently,  also?  lQ>ainful  tension,  radiating  sometimes  into  the  nose,  the  brow,  or 
eye-ball.  Then  it  occasionally  happens  that,  uuder  the  pressure  of  the  tense-walls  of  the  sac, 
aided  by  a  strong  cprdraction  of  the  orbicularis  muscle,  a  portion  of  the  contents  is  evacuated  in 
the  conjunctival  saj^torough  the  canaliculi,  and  hence  this  is  flooded  with  a  muco-purulent  ui 
mixed  with  teiuiAjriie  result  is,  of  course,  a  temporary  cloudiness  of  vision,  which,  returning; 
frequently  AMng  the  day,  greatly  annoys  the  patient,  so  that  in  relating  his  symptoms  he  usua  J 
places  thi%Jh^in  the  foreground.  But  the  patient  gradually  becomes  better  acquainted  wi 
complaint,  ahd  learns  to  render  his  condition  more  bearable  by  emptying  the  sac  from  tun 
timq^J^dicious  pressure,  and  thus  as  far  as  possible  counteracting  the  annoyances  dependen 
toeMe  collection  of  catarrhal  products  and  tears. 


er  The  evacuation  usually  occurs  only  externally,  through  the  canaliculi,  as 
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es. 


jal  passage  is  generally  closed  by  the  swelling  of  the  walls  of  the  duct.  Often,  how¬ 
ever,  and  especially  in  the  later  stages  of  the  disease,  the  contents  of  the  swelling 
may  be  pressed  into  the  nose.  Then  it  depends  on  the  direction  of  the  pressure 
whether  the  contents  pass  upward  or  downward. 

The  frequent  combination  of  dacryocysto-blennorrhoea  with  catarrhal  conjunc¬ 
tivitis  and  blepharitis  ciliaris  is  worthy  of  mention.  These  are  often  secondary,  from 
j  the  contact  of  the  products  from  the  lachrymal  passages  with  the  conjunctiva, 
and  the  opportunity  for  the  excessive  formation  of  crusts  on  the  edges  of  the 
lids. 
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Causes. — 1.  Blennorrhoea  of  the  lachrymal  passages  is  very  exceptionally  devel¬ 
oped  primarily  as  a  result  of  external  injuries,  which  have  directly  affected  them. 
Thus,  for  instance,  it  happens  that  foreign  bodies  (Kenten,  Kleemann ),  as  snuff,  &c., 
are  driven  with  the  air  from  the  nose  into  the  lachrymal  passages  on  sudden  expira¬ 
tion,  and,  remaining  there,  cause  inflammatory  irritation  of  the  mucous  membrane. 

2.  Apart  from  these  cases,  the  disease  almost  constantly  occurs  as  a  secondary 
affection,  in  the  strict  sense  of  the  word. 

Frequently  it  is  only  a  termination  of  phlegmonous  inflammation  of  the  lachry¬ 
mal  passages,  and  then  counts  the  causes  of  the  latter  as  its  own.  In  such  cases 
dacryocysto-blennorrhoea  is  usually  accompanied  by  lachrymal  fistula.  We  then 
also  most  frequently  find  strictures  of  the  nasal  passage.  It  is  just  as  frequently 
developed  by  a  propagation  of  inflammation  from  the  neighboring  parts  to  the 
lachrymal  passages.  Especially  important  in  this  regard  are  inflammations  of  the 
nasal  mucous  membrane,  the  edges  of  the  lids,  and  the  conjunctiva. 

The  inflammation  of  the  Schneiderian  membrane  in  these  cases  may  be  primary, 
or  may  have  extended  from  the  pharynx,  the  subjacent  hones,  &c.  Thus  we  see 
catarrh  of  the  lachrymal  passages  resulting  from  severe  and  long-continued  nasal 
catarrh,  from  impetigo  and  eczema  of  the  nasal  mucous  membrane,  from  influenza 
and  angina,  and  (inasmuch  as  the  respiratory  organs  suffer  greatly  in  the  acute 
i  exanthemata)  from  rubeola,  scarlatina,  but  especially  from  variola. 

^ot  less  important  in  this  regard  are  syphilitic  and  scrofulous  diseas^^  the  hones 
and  mucous  membrane  of  the  nasal  cavity  ( Zeissl ),  also  tumors,  pql$w  cancer,  etc., 
developing  in  the  nares,  pharynx,  antrum,  etc. 

Of  the  affections  of  the  edge  of  the  lid,  the  ulcerated  andrajjiolar  forms  of  ble¬ 
pharitis  ciliaris  are  particularly  to  be  mentioned,  and,  of^fchQonjunctival  inflamma- 
>  severe  trachoma.  However,  conjunctival  inflai\^tibns,  accompanied  by 
|  peat  cliemosis,  lead  more  frequently  to  blennorrlicein^k the  lachrymal  sac ;  and  then 
^  is  apparently  not  so  much  a  propagation  of  theprS^ss,  as  an  original  sympathetic 
affection  of  the  lachrymal  passages.  The  inflqjStaation  is  very  extensive  from  the 
commencement,  and  the  lachrymal  sac  is  drarajiyito  it. 

This  supposition  is  more  probable,  as  Mjjnosis  is,  in  fact,  very  analogous  to  ery- 
5'pelas,  and  this  affection  on  the  fiye  Absents  by  far  the  most  frequent  cause  of 
“"uorrhcea  of  the  lachrymal  sac.  NCHrough  it  the  latter  disease  is  distantly  con¬ 
nected  with  pyaemia,  puerperal  d^Jjse,  typhus  fever,  &c. 

^  Continued  impediments  i^iie  normal  conduction  of  the  tears  are  important 
us^°f  the  disease.  In^C^the  affection  is  of  very  common  occurrence,  when 
e  inferior  opening  of  ^^riiasal  duct  is  rendered  impervious  by  cicatrices  in  the 
hcous membrane;  %>,  if  the  duct  is  narrowed  by  foreign  bodies,  polypi,  &c.,  or 
I  he  canaliculi  or>^cla  are  obstructed.  Experience  teaches  that  even  the  ever- 
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si  on  of  tlie  pnncta,  if  it  prevents  for  some  time  the  entrance  of  the  tears,  causes 
and  keeps  up  the  disease,  and  finally  leads  to  atrophy  of  the  walls  of  the  passages. 

4.  Under  similar  circumstances,  all  are  not  alike  disposed  to  the  disease,  adults 
being  more  so  than  children,  old  people  more  than  those  in  the  prime  of  life,  women 
more  than  men ;  and  relaxed,  pale,  debilitated  individuals  more  so  than  stronger 
persons.  Moreover,  persons  with  flat  noses  are  especially  inclined  to  the  disease  in 
question.  (Earner.) 
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Course. — In  individuals  predisposed  to  it,  especially  in  relaxed,  debilitated  per¬ 
sons,  lachrymal  blennorrhoea  often  develops  itself  quite  unnoticed.  It  has  usually 
existed  some  time,  when  the  patient  is  made  aware  of  his  state  by  the  occasional 
dropping  of  tears,  by  the  frequent  overflow  of  the  contents  of  the  sac,  and  the  misty 
vision  caused  by  it.  If,  however,  the  disease  is  developed  by  the  propagation  of 
inflammation  from  the  neighboring  parts,  it  is  usually  marked  from  the  commence¬ 
ment  by  slight  redness,  sensitiveness,  and  swelling  at  the  angle  of  the  eye. 

When  the  protrusion  of  the  lachrymal  sac  has  reached  a  certain  grade,  the 
inflammatory  symptoms  soon  disappear,  and  the  blennorrhoea  continues  without 
further  particular  change  for  years,  or  even  for  life.  In  many  cases,  however, 
exacerbations  occur  from  time  to  time,  without  perceptible  cause,  show  themselves 
by  more  or  less  severe  inflammatory  symptoms,  and,  as  a  rule,  result  in  an  increase 
in  volume  of  the  tumor.  But  on  the  other  hand,  the  disease  occasionally  recedes, 
and  under  favorable  circumstances  may  temporarily  entirely  recede,  subsequently 
to  reappear  suddenly. 


Results. — 1.  Lachrymal  blennorrhoea,  which  has  not  become  chronic,  may,  under 
favorable  circumstances,  recover  spontaneously  ;  this  is  especially  true  of  the  disease 
occurring  in  children.  It  is  said  to  go  away  of  itself  not  unfrequently,  at  puberty, 
or  during  the  first  months  of  pregnancy.  (Mackenzie.) 

2.  As  a  rule,  however,  unless  the  aid  of  art  be  invoked,  the  disease  exists  through 
life.  Then,  in  the  further  course,  the  swelling  usually  increases  somewhat,  while 
the  constituent  parts  of  the  lachrymal  passages  gradu^d^rydergo  certain  changes, 
which  render  a  return  to  the  normal  state  more  difficjytr,  and  treatment  more  and 


more  insufficient. 

The  border  of  the  nasal  process  of  the  superior  m^^]Jry,  which  helps  to  form  the  lachrymal 
fossa,  is  often  pressed  on  and  absorbed ;  and  as  loss  occurs  in  the  crest  of  the  lachrymal 

bone,  the  lachrymal  canal  is  then  obliterated.  (Kr^^VThe  portions  of  the  orbicularis  covering 
the  lachrymal  sac  in  front  gradually  lose  tli&r  pfcJwer  of  contraction,  and  atrophy,  as  a  result  of 
the  pressure  and  tension  to  which  they  ar^TV^osed.  The  same  is  true  of  the  connective-tissue 
mesh-work  covering  the  aponeurosis  o^ffie  rachrymal  sac  and  connected  with  the  ligament  of  the 
lid.  This  is  pressed  together  fron^mfind,  and  condenses  to  a  more  or  less  tendinous  layer, 
which  only  becomes  again  relaxQffUwjrai  difficulty,  so  that  the  filaments  grown  together  may 
separate,  and  their  in terspace^rowr  fill  with  delicate  loose  tissue. 

The  mucous  membrane  ai/Pttae  cavernous  tissue  of  the  lachrymal  passages  hypertrophy  un  e 
the  continued  proliferation  (^tissue,  and  the  latter  granulates  occasionally,  much  like  a  tracho¬ 
matous  conjunctiva.  The^may  remain  in  this  state  for  years,  or  even  for  life.  Sometimes,  how 
ever,  especially  in  fli^felegrees  of  protrusion  of  the  sac  and  its  coverings,  they  gradually  os0 
their  peculiar  ch^Sjtfer,  and  their  hypertrophied  tissue  is  destroyed.  The  walls  of  the  sac  en 
change  to  a  vascular,  pale,  hard,  and  thick  tendinous  membrane,  which  intimately 

with  the  fi&S^envelope,  and,  in  combination  with  the  latter  presents  a  homogeneous  stiatum 
of  relativ^l^fcght  thickness.  The  secretion. now  changes  its  cnaracter;  it  becomes  a  trans  uce  . 
yellowiSkbr  brownish  glue-like  substance,  which,  as  a  result  of  the  absorption  of  its  fluid  con 
sutue^/rnay  thicken  to  the  consistence  of  half-cooled  glue.  This  condition  was  former J 
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described  as  “rupture  and  dropsy  of  the  lachrymal  sac,  or  hernia  and  hydrops  sacci  lachry- 
(Ad.  Schmidt ,  Beer.)  As  may  be  easily  understood,  its  occurrence  is  much  favored  by 
impassability  of  the  nasal  duct,  and,  in  the  state  in  question,  this  is  quite  a  frequent  occurrence. 
Apart  from  the  cicatricial  contraction  and  closure,  which  is  often  caused  by  partial  ulceration  oi 
the  envelopes  of  the  duct,  we  must  take  into  consid  Bration  the  shrinkage  that  usually  succeeds 
hypertrophy  of  the  mucous  membrane,  in  the  vicinity  of  the  nasal  duct ;  and  as  the  collecting 
secretion  and  tears  driven  in  by  muscular  action  do  not  have  the  effect  of  dilating,  as  they  do 
in  the  lachrymal  sac,  nothing  prevents  increasing  contraction  of  the  caliber.  According  to  this, 
hydrops  sacci  lachrymalis  ranks  with  the  “  retention  cysts  ”  of  the  larger  canals.  (  Virchow.) 

Where  the  flow  of  tears  is  permanently  impeded  by  eversion  or  closure  of  the  puncta  or  cana- 
liculi,  concentric  stricture  of  the  lachrymal  sac  occasionally  occurs,  as,  with  continued  shrinking 
of  its  walls,  the  secretion  also  stops.  (A.  Weler.) 


B.  The  inflammatory  exacerbations  that  frequently  occur  in  the  course  of  the 
lachrymal  blennorrhoea,  have  the  greatest  influence  on  the  subsequent  progress  of 
the  disease.  These  inflammations  often  recede,  it  is  true,  without  leaving  any 
ed  traces.  Frequently,  however,  they  lead  to  suppurative  perforation.  This 
opening  not  unfrequently  closes  again,  so  that  the  former  condition  is  restored ;  hut 
just  as  often  a  lachrymal  fistula  remains.  These  intercurrent  inflammations,  with 
I  or  without  suppurative  perforations,  often  cause  partial  ulceration  of  the  inner  wall 
ie  sac,  but  particularly  of  the  membranous  nasal  duct.  This  of  course  exposes 
|  part  of  the  bone.  Then  the  roughness  felt  on  probing  the  parts  may  readily  cause 
gnosis  of  caries.  Such  places  usually  coat  over  very  soon,  or  are  covered  by 
I  the  contraction  of  the  ulcerated  wall  of  the  sac.  The  subsequent  results  are  cicatri- 
|  dal  contractions,  strictures,  and,  exceptionally,  obliteration  of  the  nasal  ducts. 

4.  In  very  rare  cases  dacryoliths  or  lachrymal  calculi  form  in  the  lachrymal  passages.  These 
|  may  excite  severe  inflammations,  and  thus  prove  the  direct  cause  of  the  state  described  in  para- 

|  graph  3.  (Desmarres.) 

.  Later,  lachrymal  blennorrhoea  is  also  sometimes  combined  with  emphysema  of  the  lachry¬ 
mal  sac,  which  is  characterized  by  air  passing  into  and  expanding  the  sac  at  every  strong 
expiration,  and  particularly  on  blowing  the  nose,  sneezing,  &c. ;  or  the  contents  of  the  sac  may  be 
I  Mown  in  bubbles  through  the  puncta.  Impairment  of  the  valve  at  the  nasal  end  of  the  tube  has 
I  been  considered  ( Ilasner )  as  the  cause  of  this  symptom ;  this  is,  however,  a  mhrfMsb.  If,  with 
1  this  extraordinary  permeability  of  the  tube,  a  wound  or  ulceration  of  the  walL^^he  sac  occur, 
I  air-tumor  readily  forms  in  the  sub-cutaneous  and  submucous  tissue  of^Aclanthus.  ( Arlt , 


and  the 
is  the 


The  Treatment  aims  at  removing  the  existing  disturb 
I  Novation  of  the  protruded  sac  to  its  normal  size. 

I  rttooval  of  all  impediments  to  conduction.  Where  t.4^  (  loes  not  appear  practicable, 
I  suffering  of  the  patient,  caused  by  the  distur^l  conducting  power,  must  he 
|  finished  as  much  as  possible.  Jb 

h  For  fulfilling  the  causal  indications,  tk^^nstitutional  and  local  treatment  of 
Pz®na,  the  removal  of  polypi  or  other  ^Krowths  from  the  nose  or  antrum,  the 
I  of  chronic  inflammation  of  th^S@ieiderian  membrane,  &c.,  are  necessary. 
I  1  is  very  rare  that  we  have  to  remoi^jjbreign  bodies,  lachrymal  calculi,  polypi,  &c., 
I  l!01)i  the  tear-passages  themselves^ 

-In  simple  blennorrhoea  tfFyh  e  lachrymal  sac,  the  first  indication  is  to  prevent 
I  6  collection  of  tears  ^m^kseased  secretions  in  the  sac ;  for  such  collections 
I  lre<%  prevent  the  coirto^wbn  of  the  sac  to  its  normal  size,  and  thus  become  an  im- 
I  ^ediate  hindrance  to  t?h<^eturn  of  the  normal  conditions  of  the  mucous  membrane. 
|  °reover,  there  iS^SVooubt  that  the  abnormal  tension,  and  especially  the  frequent 
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change  from  tension  to  relaxation  of  the  walls,  must  he  regarded  as  a  direct  inju¬ 
rious  influence,  keeping  up  and  increasing  the  inflammation.  In  fact,  experience 
teaches  that  simple  blennorrhcea  of  the  tear-passages  may  be  cured  by  permanent 
relaxation  of  the  lachrymal  sac. 

a.  The  remedy  most  to  be  recommended  is,  undoubtedly,  the  slitting-up  of  on6 
canaliculus,  and  subsequently  repeatedly  probing  the  nasal  duct.  (Boioman.)  By 
slitting  up  the  outer  part  of  the  canaliculus,  which  is  thickly  spun  around  with 
muscular  fibers,  the  evacuation  of  the  lachrymal  sac  upward  is  greatly  facilitated, 
but  by  probing  the  nasal  duct  the  passage  downward  is  opened,  and  the  conditions 
of  nutrition  are  favored  in  every  way. 

To  render  the  slitting-up  more  easy  and  certain,  it  is  well  first  to  dilate  the 
punctum  in  question  by  a  conical  probe,  or  by  the  successive  use  of  several  probes 
increasing  in  size. 

In  this  probing,  it  must  be  remembered  that  the  canaliculi  run  about  three  fourths  of  a  lina 
nearly  perpendicularly,  but  somewhat  outward  from  the  puncta  ;  then,  forming  nearly  a  right  angle, 
they  become  horizontal ;  then,  respectively  ascending  and  descending,  they  reach  the  wall  of  the 
sac,  where  it  is  covered  by  the  palpebral  ligament.  Hence,  after  drawing  the  lid  downward  and  out¬ 
ward,  we  introduce  the  probe  perpendicularly  through  the  punctum,  then  turn  it  horizontally 
and  carefully  push  it  obliquely  downward.  By  neglect  of  these  rules  we  may  easily  cause  injury- 
may  even  perforate  the  canaliculi,  and  form  false  passages. 

The  end  of  the  probe  must  be  constantly  held  against  the  anterior  wall  of  the  canal  and 
towards  the  fundus  of  the  sac,  and  be  directed  relatively  towards  its  inferior  openings,  whilst 
the  convexity  of  the  probe  is  applied  to  the  surface  of  the  globe. 

If  the  punctum  is  wide  enough,  the  blunt-pointed  blade  of  a  pair  of  angular  01 
straight  scissors  should  be  carefully  introduced,  and,  while  the  lid  is  somewhat  everted, 
should  be  passed  along  the  tube  to  a  point  behind  the  base  of  the  caruncle,  and  the 
canaliculus  should  then  be  slit  up  from  the  conjunctival  side  by  a  single  cut  of  the 


If  the  puncta  have  closed  from  cicatrices,  which  very  rarely  h^ta>ens,  the  opening  must  be 
restored  by  thrusting  a  blade  of  sharp-pointed  scissors  througl^Epypilla  from  the  inner  lip  of 
the  lid,  or  by  making  a  cut  obliquely  to  the  perpendicular  portfpnm  the  canaliculus,  about  half  a 
line  from  the  edge  of  the  lid.  ( Bowman .)  The  latter  is  espa*QHflT  necessary  when  the  closure  has 
occurred  from  extensive  cicatricial  growth.  On  the  cat^h’face  the  opening  of  the  tube  may 
easily  be  accomplished  by  probing,  and  there  is  then  rther  obstacle  to  the  slitting  up. 

Moreover,  the  canaliculi  may  be  slit  with  ad^mj^^e  to  counteract  the  annoying  dropping0 
the  tears  when  there  is  no  blennorrhoea  of  the  lac^ry^iaKsac,  as  often  happens  when  the  puncta  have 
been  cicatricially  contracted  or  closed  by  prescient  inflammation  of  the  edges  of  the  lids,  or  flora 
any  other  cause;  or  if  the  edge  of  the  lid  not  come  close  to  the  globe,  but  is,  however,  not 
far  enough  off  to  render  necessary  or  ad^same  a  more  extensive  operation. 

If  the  punctum  be  only  somewhat^uWacted  or  covered  by  a  layer  of  epidermis  (as  occurs  no 
unfrequently),  simply  probing,  as  g^Kh^ad vised,  usually  suffices  to  arrest  permanently  the  annoy 
ing  dropping  of  tears.  [A  na^fc^probed-pointed  knife  (Weber’s  knife)  is  perhaps  more  con 
veuiently  used  for  dividii^tlfejatnaliculus  than  the  scissors.] 

To  gain  entranogto  the  sac,  the  lower  canaliculus  is  usually  slit  up.  Some, 
however,  prefer  Hh^u|>per.  Jn  favor  of  the  latter  choice  is  the  fact,  that  continue 
probing,  as  ^s^w^sary  in  the  treatment  of  lachrymal  blennorrhoea,  by  great  tension 
of  the  inma^^le,  readily  causes  cicatricial  closure  of  the  inner  end  of  the  tube,  an 
it  is  most  important  to  preserve  the  permeability  of  the  lower  canaliculus,  as  t  m 
acts^tlwprincipal  part  in  the  conduction  of  the  tears.  Where  an  external  so® 
akeaop  exists,  the  danger  of  obliteration  causes  it  to  appear  preferable  to  P10 
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through  the  lower,  but  at  the  same  time  to  slit  up  one  or  both  of  the  canaliculi  to 
facilitate  the  evacuation  of  the  sac.  Of  course,  the  external  opening  must  then  be 
maintained  by  the  introduction  of  a  greased  tent. 

This  tent  should  not  be  longer  than  is  necessary  to  keep  it  in  the  wound.  If  too  long,  the 
end  curled  up  in  the  lachrymal  sac  acts  on  the  mucous  membrane  as  a  foreign  body.  The 
greasing  is  requisite  to  prevent  closure  of  the  fistulous  orifice  by  the  drying  secretion.  To  pre¬ 
vent  the  tent  from  falling  out,  we  should  fasten  its  external  end  to  the  cheek  by  adhesive  plaster. 

For  probing  we  may  use  a  series  of  graduated  sounds  of  malleable  metal,  ivory, 
or  hom,  rounded  at  one  end,  bulbous,  of  equal  thickness  throughout,  and  of  sizes 
varying  from  that  of  a  thread  to  that  of  a  moderately  thick  cord  (Bowman). 

[Dr.  H.  W.  Williams,  of  Boston,  speaks  highly  of  probes  made  with  bulbous  ex¬ 
tremities,  of  the  six  sizes  of  Bowman’s  scale,  but  with  the  third  of  the  probe  nearest 
the  end  much  more  slender  than  the  remaining  portion.”  “  The  probes  should  be 
of  alloyed  silver,  not  too  pure,  that  they  may  have  an  elastic  flexibility  without 
being  liable  to  bend  too  readily.”] 

We  first  take  a  fine  probe,  curve  it  slightly,  and,  while  drawing  the  lid  down¬ 
ward  and  outward,  pass  it  obliquely  (nearly  horizontally)  through  the  divided 
canaliculus  to  the  inner  wall  of  the  sac.  When  we  feel  it  against  the  bone,  turn¬ 
ing  the  convexity  backward  and  inward  (Fig.  83),  we  pass  it  down  along  the  wall 
of  the  sac,  and  very  carefully  through  the  upper  opening  of  the  nasal  duct. 


It  is  often  difficult  to  find  the  opening  at  first,  as  the  membrane  is  much  puffed  out,  and  the 
probe  often  passes  into  the  folds  surrounding  the  opening.  Much  searching  around,  or  even 
roughly  bearing  on,  or  strongly  pressing  forward  the  probe,  are  ^ 

highly  injurious.  The  inflammation  is  thereby  greatly  encour¬ 
aged,  the  swelling  of  the  mucous  membrane  increased,  so  that 
the  object  of  the  probing  is  directly  opposed.  Occasionally  the 
mucous  membrane  is  even  pierced,  and  a  false  passage  formed, 
the  bone  partially  exposed,  and  so  a  possible  cause  presented  for 
cicatrices,  which  greatly  endanger  the  functional  power  of  the 
tear-passages.  Such  injuries  of  the  mucous  membrane  show 
themselves  by  hemorrhage  from  the  canaliculi,  or  from  the  nose. 

As  is  well  understood,  they  are  most  easily  caused 
by  very  thin  probes,  since  their  ends  are 
relatively  sharper,  and  hence  it  is  better 
to  employ  the  thin  medium  sizes. 

If  we  do  not  succeed  in  reaching  the 
nasal  duct  without  great  pains,  it  is  bet¬ 
ter  to  give  up  the  attempt  at  once,  espe¬ 
cially  when  the  existing  inflammation 
requires  some  attention.  Usually, 
slitting  up  the  canaliculus,  a 
°t  the  inflammatory  action 
passage  becomes  more  pervim 
day,  the  lachrymal  sac  fill^N^f)  but 
slightly,  the  difficulties^  patient 

diminish,  and  finally  p^N^may  be  used 
without  danger,  and^mi  evident  ad¬ 
vantage.  In  probhia  the  nasal  duct,  it  must  be  remembered  that  it  does  not  pass 
irectly  downybuMomewhat  backward  and  outward.  When  the  probe  has  entered 
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some  distance  into  the  nasal  duct,  its  upper  end  (Fig.  83)  should  lie  near  the  supra¬ 
orbital  notch,  and  should  remain  in  this  position  without  aid' from  the  finger. 

While  lying  in  the  passages,  the  probe  should  excite  no  pain  or  disagreeable  feeling  of  pres¬ 
sure.  Where  this  does  occur,  it  has  probably  caused  some  injury,  or  is  not  suitably  curved. 
It  should  always  be  borne  in  mind  that  the  shape  of  the  nasal  duct  varies  greatly,  and  almost 
every  case  requires  a  different  curve  of  the  sound.  Whoever  neglects  this  will  constantly 
find  strictures  that  do  not  exist.  But,  if  the  probe  should  be  once  forced  into  the  nose,  the 
patient  will  scarcely  bear  it,  as  the  feeling  of  pressure  extending  to  the  teeth  soon  increases  so 
as  almost  to  cause  fainting. 

It  is  very  important,  also,  to  satisfy  ourselves  that  the  probe  has  been  actually  introduced 
into  the  nose.  To  this  end  it  is  not  always  sufficient  to  measure  the  length  of  the  part  intro¬ 
duced,  and  compare  it  with  the  distance  of  the  opening  of  the  lachrymal  duct  from  the  floor  of 
the  nose,  since  the  duct,  by  reason  of  its  oblique  direction,  is  sometimes  considerably  longer. 
To  prove  this,  we  may  introduce  a  second  sound  below  the  inferior  turbinated  bone,  and  seek 
to  touch  the  end  of  the  first. 


When  the  probe  has  reached  the  nasal  cavity,  we  should  leave  it  there  a  few 
minutes  before  withdrawing  it.  The  next  day  the  operation  is  to  be  repeated,  and 
so  on,  but  the  time  fbe  probe  is  left  in  position  is  to  be  increased  by  degrees  to  a 
quarter  of  an  hour,  and  thicker  ones  are  to  be  gradually  used. 

In  general,  however,  it  is  scarcely  ever  necessary  to  resort  to  the  very  large  probe 
(5-6  Bowman).  On  the  contrary,  such  a  large  caliber  might  easily  become  danger¬ 
ous  from  the  excessive  laceration  of  the  canals. 

In  simple  blennorrhoea  of  the  lachrymal  sac,  which  is  not  too  chronic,  the  mu- 
co-purulent  secretion  usually  diminishes  under  this  treatment  within  a  few  weeks, 
acquires  more  and  more  the  character  of  pure  mucus,  and  finally  dries  up,  while 
simultaneously  the  annoying  dropping  of  tears  ceases.  If  the  condition  approaches 
such  a  termination,  it  is  well  to  undertake  probing  only  at  long  intervals.  It  should 
not,  however,  be  entirely  dispensed  with,  even  when  the  blennorrhoea  appears  per¬ 
fectly  cured,  as  closure  of  the  internal  opening  of  the  passage  easily  occurs ;  and, 
for  fear  of  this  occurrence,  it  is  well  to  continue  the  probingyevery  other  week  for  a 
long  while,  to  prove  and  maintain  the  perviousness  of  tjb^rossage.  For  this  pur¬ 
pose  it  is  well  for  the  patient  to  leam  to  probe  himsel^ylf  is  readily  done  by  those 
who  are  at  all  dexterous. 

Where  the  blennorrhoea  is  very  obstinate  an^jhie  discharge  very  free,*  besides 
probing  the  duct,  we  may  use  astringents,  suahOfc  catgut,  soaked  in  a  weak  solu¬ 
tion  of  nitrate  of  silver  (Rciu).  But  readily  use  astringent  injections 

through  the  divided  canaliculus,  or  by  t^e  external  fistula  through  which  we  probe. 
Weak  solutions  of  sulphate  of  zinc  oiQ)Ipper,  one  to  three  grains  to  the  ounce  of 
water,  are  ordinarily  used.  ISTitral^yf  silver,  tincture  of  opium,  and  tincture  of 
iodine,  although  much  recommendQfy  are  objectionable,  as  the  passage  of  part  of  the 
fluid  into  the  pharynx  can  nofoSs&ys  be  avoided ;  hence  serious  accidents  may  arise. 
To  favor  the  astringent  act^Ss  much  as  possible,  it  is  well  to  precede  the  applica¬ 
tion  of  the  remedy  by  \j^njection  of  warm  water,  to  wrasli  out  the  tear-passages. 
The  injections  are  «tugp^e  with  the  lachrymal  syringe,  a  small  glass  syringe  with  a 


silver  nozzle,  whiqpYferminates  in  a  fine  curved  tube. 

Instead  of^^^ringe  we  may  use  a  small  bag  of  vulcanized  caoutchouc,  which  terminates 
in  a  fine  tube  iQWsc/ie). 

ActuaK^uterization  of  the  wall  of  the  sac,  with  nitrate  of  silver  or  with  sounds  of  laminaria 
digitata©p^gnated  with  it,  is  scarcely  necessary  ( A .  Weber), 
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r  '  It  is  also  said  to  be  of  advantage  to  fill  the  tear-passages  several  times  daily  with  compressed 
air  by  forced  expirations,  with  closed  nose  and  month,  and  thus  to  empty  the  secretions  con¬ 
tained  in  them  upwards  ( Alf Graefe). 

Others  employ  an  injection  syringe  with  a  very  thin  nozzle,  in  order  to  be  able  to  impel  the 
fluid  into  the  tear-passages  with  greater  force  ( Herzenstein ,  Alf.  Graefe). 

[The  nasal  duct  maybe  syringed  through  a  hollow  Bowman’s  probe.  The  nozzle  of  the 
syringe  is  connected  to  the  probe  by  a  bit  of  rubber  tubing.  Wecker .] 

If  in  consequence  of  continuous  probings,  which  finally  have  been  neglected  for 
a  long  time,  after  complete  cure  of  the  blennorrlioea  of  the  lachrymal  sac,  closures 
of  the  internal  opening  of  the  tube  have  occurred,  which  usually  bring  along  with 
them  a  return  of  the  blennorrlioea,  the  resulting  cicatrix  must  be  perforated  by  a 
boring  motion  with  a  thin  metallic  probe  introduced  into  the  incised  canal,  and  we 
must  again  resort  to  probings,  or  slit  up  the  second  canal,  in  order  to  gain  an 
opening.  When  both  canals  are  closed  at  their  internal  opening,  and  the  perfora¬ 
tion  of  the  cicatrix  with  the  probe  does  not  succeed,  it  is  well  to  introduce  a  narrow 
bistoury  into  the  lower  canal,  previously  slit  up,  and  thereby  split  the  sac-wall,  in 
order  to  open  the  way  for  the  probe. 

1.  In  simple  blennorrlioea  of  the  lachrymal  passages,  the  daily  injection  of  astrin¬ 
gent  solutions,  in  connection  with  the  introduction  of  probes  into  the  nasal  duct, . 
from  an  external  fistula,  or,  if  the  latter  does  not  .  exist,  through  an  artificial  sac, 
enjoys  an  old  and  well-deserved  reputation  {Richter). 

The  opening  of  the  lachrymal  sac  is  best  accomplished  by  a  sharp-pointed  bis¬ 
toury  or  a  lancet.  The  instrument  is  to  be  introduced  close  under  the  middle  of  the 
palpebral  ligament,  and  nearly  perpendicular  to  the  surface  of  the  swelling,  and  the 
Found  enlarged  by  withdrawing  the  knife  outward  and  downward.  It  should  not 
be  introduced  deeper  than  is  necessary,  and  should  only  be  done  when  the  sac  is  full, 
for  fear  of  wounding  the  posterior  wall  of  the  duct.  That  the  lachrymal  sac  has 
been  actually  opened,  is  readily  seen  from  the  escape  of  tears  and  muco-pus  through 
the  opening,  as  well  as  by  the  collapse  of  the  swelling. 

After  the  opening  we  should  prove  the  perviousness  of  the  nasal  duct  by  probes. 
If  it  is  found  pervious,  at  first  fine  catgut  bougies,  then  larger  ones,^?p^ssed  in  and 
left  for  twenty-four  hours,  and  are  then  replaced  by  others.  Rfa&f  change  of  the 
gut  should  be  preceded  by  injections  of  warm  water,  followed"^-  an  injection  of  a 
slightly-astringent  solution.  The  piece  of  gut  used  mustrii^plig  enough  to  extend 
into  the  nose,  and  for  the  other  end  to  be  fastened  to  tfi^vhfcek  by  a  piece  of  adhe¬ 
sive  plaster.  When  the  morbid  secretion  has  been  fcim^fced,  a  piece  of  lead  wire 
(Scarpa’s  lead  probe)  should  be  introduced  and  ^om  for  a  time,  so  as  finally  to 
dose  up  the  fistula.  O 

The  final  results  of  this  treatment,  w]  has  been  recently  discarded,  an 
certainly  not  inferior  to  those  of  the  methw\Jfcfore  described  (a),  and  quite  recently 
has  been  again  advocated  (Secondi)*%As)fft l,  wearing  a  plaster  for  weeks  or  months, 
and  a  steady  purulent  discharge,  whi@aries  into  crusts,  is  very  annoying  to  many 
patients,  and  explains  the  preferek^for  the  use  of  probes  through  the  canaliculus. 
Any  one  not  having  sufficienkferierity  for  the  latter  does  better  with  the  catgut ; 
at  least,  he  can  not  injure  tl^yhtient  as  readily. 

The  use  of  filamentai^  NJ&es  instead  of  catgut  (Ad.  Schmidt)  is  more  troublesome  and 
arclly  so  useful,  as  the  I^Jhng  of  the  latter  is  very  favorable  for  the  dilatation  of  the  duct. 

c-  There  is  a  bloo^l^s  but  less  trustworthy  method  that  can  only  be  used  at  the  very  com¬ 
mencement  of  thg^tf§^ags ;  that  is,  as  soon  as  any  collection  forms  in  the  sac,  to  drive  it  into  the 
nDse  by  pressinjton  rne  swelling  from  without,  and  to  use  astringent  solutions  frequently  during 
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the  day.  Injections  of  astringent  solutions,  as  well  as  probing  the  duct  through  the  undivided 
canaliculus,  are  useless.  It  is  difficult  to  employ  these  methods  without  wounding  or  at  least 
greatly  irritating  the  latter. 

d.  Probing  and  injecting  the  duct  through  the 'nose  has  also  been  advised  ( Laf orest , 
Gensoul).  For  this  purpose  catheter-like  instruments  are  used.  This  mode,  however,  offers 
no  advantage  over  that  through  the  divided  canaliculus  or  through  an  external  fistula.  More¬ 
over,  its  performance  is  much  more  difficult,  particularly  as  the  inferior  opening  of  the  nasal 
duct  varies  greatly,  as  well  in  form  as  in  position.  Hence  there  is  no  great  practical  value  in 
the  proceeding. 

e.  Recently  the  leaden  probe  of  Scarpa  has  by  many  been  again  resorted  to.  While,  how¬ 
ever,  this  was  previously  introduced  into  the  nasal  duct,  through  an  opening  in  the  external 
wall  of  the  sac,  the  stilet  now  used  in  place  of  it,  formed  of  soft  silver,  should  be  introduced 
into  the  sac  through  one  of  the  incised  canaliculi.  The  probe  should  be  spindle-shaped,  more 
than  an  inch  long,  and  its  greatest  thickness  should  vary  according  to  necessity  between  three- 
quarters  of  a  line  and  two  lines.  The  lower  end  should  be  knobbed,  the  upper  end  flattened, 
in  order  that  after  introduction  into  the  sac  it  may  easily  be  bent  over  upon  the  surface  of 
the  lid  with  a  pair  of  forceps,  and  thus  the  probe  be  prevented  from  slipping  down  into  the 
cavity  of  the  nose.  Many  employ  such  probes  or  styles  in  all  varieties  of  blennorrhoea  of  the 
lachrymal  sac,  after  the  sac  has  been  habituated  sufficiently  to  the  irritation  of  a  foreign 
body  by  the  previous  treatment  by  Bowman’s  probes,  in  order  to  dispense  with  the  daily  intro¬ 
duction  of  the  probe.  The  style  may  generally  remain  “in  situ”  several  days  without  injury, 
during  which  time  the  patient  does  not  need  medical  interference.  After  the  lapse  of  this 
period,  however,  the  style  should  always  be  removed,  in  order  to  cleanse  the  lachrymal  sac 
by  injections  of  water,  and  bring  it  in  contact  with  astringents  ( Schweigger ,  Jaesche , 
Warlomont). 

Others  regard  such  styles  as  particularly  indicated  in  strictures,  and  begin  the  treatment 
from  the  start  with  their  introduction,  since  they  open  the  way  for  them  in  case  of  necessity 
by  a  forcible  probing  of  the  sac.  The  style  is  then  allowed  to  remain,  only  being  removed 
from  time  to  time,  in  order  to  try  the  permeability  of  the  nasal  duct  and  to  cleanse  it  properly. 

Where,  however,  the  secretion  is  very  abundant  the  style  is  to  be  removed  daily,  in  order  to 
inject  the  sac  with  astringent  solutions.  After  several  weeks  it  is  said  to  be  always  necessary 
to  increase  the  caliber  of  the  style,  as  it  soon  becomes  loose  (  Williams,  Green).  Inasmuch  as 
this  mode  of  treatmentvlikewise  takes  several  months  without  insuring  success,  and,  moreover, 
is  begun  by  a  very  painful  operation,  and  during  the  entire  course  iAust  annoy  the  patient  not 
a  little,  it  can  scarcely  be  preferred  to  the  treatment  by  probes. 

3.  In  severe  and  old  cases,  with  great  dilatation^JjMie  sac,  restoration  to  the 
normal  state  requires  a  long  time,  if  it  be  not  imna*Ghle  on  account  of  the  changes 
in  the  mucous  membrane,  but  still  more  from  tlM^witraction  and  ulceration  of  the 
layer  of  connective  tissue  covering  the  sac  oiriraJilly  and  anteriorly.  This  resumes 
its  normal  state  with  difficulty;  but  of  tan  ^contraction  is  only  marginal  or  incom¬ 
plete,  if  new  collections  of  secretion  b(v«Stnediately  prevented  by  opening  the  sac  or 
slitting  up  a  canaliculus.  But,  as  long^is  the  wall  of  the  sac  is  relaxed,  the  amount 
and  quality  of  the  secretion  does  HfcJwecome  normal,  and  the  blennorrhoea  continues. 
It  is  therefore  advisable  to  dm^uS^the  wall  of  the  sac  by  an  operation.  For  this 
purpose,  the  distended  sac  sWwM  be  opened  with  a  bistoury,  and,  starting  from  the 
puncture,  we  should,  wifh  Sne  scissors,  cut  out  a  myrtle-leaf-shaped  piece  from  the 
wall  and  the  subjacent  Borers,  skin  included ;  the  long  axis  of  this  piece  should  run 
from  the  middle  dvC03  tarsal  ligament,  outward  and  downward  ( Bowman ).  The 
wound  rapidly  except  a  small  opening,  and  even  this  will  close  if  we  probe 

the  duct  tlntojsj^  a  divided  canalicus.  The  closure  is  much  favored  by  wearing  a 
protective  outage,  which  presses  a  small,  hard  charpie  pad  against  the  cantlius. 

In  cutting  out,  many  recommend  a  partial  destruction  of  the  outer  wall  of  the  sac 

wittemtrSre  of  silver,  caustic  potash  ( Critchett ),  chloride  of  antimony  ( Secondi ),  etc.  But  it  is 
tojylifiKcult  to  limit  their  action,  and  the  opening  of  the  duct,  or  the  entrance  to  the  nasal  duct, 
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may  be  cicatricially  contracted  or  even  closed.  Causing  ectropion  of  the  lower  lid  and  punctum, 
to  limit  the  conduction  of  tears  into  the  duct  (A.  Weber),  is  at  least  superfluous.  This  does  not 
prevent  filling  up  of  the  sac,  but  rather  favors  it,  for  the  withdrawal  of  the  tears,  which  should 
dilute  it,  permits  thickening  of  the  muco-purulent  product  of  the  walls  of  the  sac,  and  closes 
the  exit. 

4.  Contractions  of  the  nasal  duct,  dependent  only  on  inflammatory  swelling  and 
hypertrophy  of  the  mucous  membrane,  scarcely  require  special  treatment,  as  they 
usually  disappear  rapidly  under  the  treatment  for  lachrymal  blennorrhoea  described 
under  2.  a ,  so  that  the  use  of  probes  of  increasing  caliber  becomes  easier  each  day, 
and  finally  fluids  injected  pass  in  a  full  stream  through  the  nose.  Even  if  the  nasal 
duct  has  already  begun  to  contract  from  destruction  of  its  tissue,  or  if,  from  partial 
ulceration,  tendinous  cicatrices  have  formed,  which  contract  more  and  more,  and 
cause  a  stricture  at  some  part,  probing  daily  often  suffices  to  restore  the  normal 
state,  or  at  least  to  dilate  the  contracted  part  and  stop  further  contraction.  But 
then  the  probing  must  be  continued  for  months  in  order  to  fulfill  the  purpose. 

Years  ago  attempts  were  made  to  render  permeable  the  lower  part  of  the  tear-passages,  by 
healing  the  opening  over  a  metallic  tube  {Dupuytr  en).  These  tubes  were  made  of  gold  or 
silver,  and  of  the  shape  of  the  nasal  duct,  and  had  at  their  upper  end  a  small  border,  to  give 
them  a  point  of  support  at  the  upper  opening  of  the  duct,  and  prevent  their  sinking  in.  After 
the  improvement  of  the  blennorrhoea  in  the  usual  way,  and  a  sufficient  dilatation  of  the  nasal 
duct,  these  canulae  were  introduced,  and  the  fistula  caused  to  heal  up  over  them.  Many 
patients  wore  them  for  a  long  time  ( Wecker,  B.  Rude).  [At  a  meeting  of  the  New  York 
Ophthalmological  Society,  we  heard  Dr.  Edward  Delafield  relate  a  case  where  a  tube  had  been 
worn  for  thirty  years.  ]  In  others,  however,  the  bony  passage  wore  away  under  the  pressure, 
and  the  canula,  becoming  loose,  sunk  down.  In  others,  again,  the  most  troublesome  diseases 
of  the  bones  occurred,  rendering  the  removal  of  the  canula  necessary.  The  results  were 
never  permanent,  as  the  canula  became  stopped  up  by  lachrymal  calculi,  and  the  disease  of 
the  duct  returned  in  an  increased  degree.  In  some  cases  the  contents  of  the  sac  made  for 
themselves  a  passage  alongside  of  the  inclosed  and  obstructed  canule  {Fried,  Jaeger). 


It  can  not  be  too  much  insisted  on,  that  an  entire  closure  of  the  nasal  duct  is  an 
excessively  rare  occurrence,  and  that,  by  repeated  attempts  with  probes  of  different 
curvatures,  we  may  almost  always  find  a  permeable  opening  in  tli^ftwjracted  part, 
which  will  permit  us  to  use  the  treatment  by  probes  (2.  a),  arfpNifter  a  time  the 
treatment  by  bougies  (2.  h).  But  these  two  methods  accom©Ssn  all  that  we  can 
reasonably  hope  for.  The  various,  and  sometimes  very  artiflTyfcL,  operations  recently 

irirvSciZi 


uzed  upon. 

*  Graefe),  by  peculiarly  con- 


proposed  were  hardly  announced  before  they  were  eage: 

\  t  All  attempts  at  dilatation  by  large  probes  {A.  Webe: _ r _ v _ 

structed  dilators  {Ilerzenstein),  by  wax  bougies,  and  clinic  catheters  {A.  Weber,  Jaesche),  by 
catguts  which  have  been  saturated  with  nitrate  of  silve^^Jcm),  by  probes  of  laminaria  digitata 
( Oritchett ,  A.  Weber),  are  especially  to  be  avoidec^g  entirely  superfluous.  They  are  also  to 
some  extent  dangerous,  as  their  introduction  inttfroknachrymal  sac  presupposes  very  enormous 
Natations  of  the  internal  end  of  the  canali<m^fcjwrthe  actual  incision  of  the  latter  and  of  the 
sac-wall,  also  lacerations  or  incisions  in  thjrjmeju  duct,  and  therefore,  on  the  whole,  very  pain- 
frh  procedures  for  the  patient.  /■•  O 

5-  If  we  once  meet  with  a u'eaWbliteration  of  the  nasal  duct,  then  the  perfora¬ 
tion  of  the  cicatrix  is  to  beNrtQmpted.  To  this  end  the  sac  is  first  to  be  incised 
from  the  outside,  and  tlnp\^vay  is  to  be  opened  by  a  fine-pointed  knife,  which  is 
plunged  into  the  nasa^dvfet,  in  order  afterwards  to  be  able  to  introduce  the  probe 
and  Proceed  towardsSyh  cure. 

The  introductimjx^f  the  knife^through  an  incised  canaliculus  is  not  to  be  recommended, 
Smce  a  very  ertenSi^  wound  at  the  opening  of  the  tube  into  the  sac,  and,  moreover,  a  violent 
Iteration  of  tKSsurrounding  parts  are  necessarily  caused. 
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Many  regard  the  probing  as  snperfluous  or  even  injurious,  and  think  that  a  complete  cure 
can  be  gained  simply  by  incising  the  nasal  duct,  when  a  stricture  is  present,  by  means  of  a 
narrow  knife  of  the  shape  of  a  right-angled  triangle,  in  several  directions  as  far  as  the  swollen 
mucosa,  which  they  attain,  by  allowing  the  knife  to  slide  up  and  down  several  times,  at  the 
same  time  rotating  it  upon  its  axis  (Stilling,  Warlomont,  Williams). 


If,  however,  the  nasal  duct  is  obliterated  for  a  greater  distance,  and  contracted 
to  a  firm  tendinous  cord,  little  is  to  be  expected.  The  knife  then  never  penetrates 
the  axis  of  the  cord,  but  rather  passes  through  the  wall  of  the  sac  on  one  side ;  in  | 
the  most  favorable  case  a  false  passage  is  opened  close  to  the  bone,  which  can  only 
be  connected  with  the  nasal  cavity  by  a  wound  in  the  Schneiderian  membrane.  The  | 
swollen  mucosa  of  the  latter  offer,  however,  very  great  difficulties  to  the  production 
of  a  permanent  fistula. 


6.  The  healing  up  of  external  lachrymal  fistulas,  whether  dependent  on  suppura¬ 
tive  perforation  or  on  an  operation  for  making  a  passage  to  the  duct,  is  not  generally  I 
difficult,  provided  the  conducting  power  of  the  nasal  duct,  or  of  the  passage  taking 
its  place,  remains,  and  the  regurgitation  of  the  contents  of  the  sac  through  a  divided 
canaliculus,  can  easily  occur.  In  simple  blennorrhoea  of  the  sac,  closing  of  any 
existing  fistula  frequently  occurs  without  any  treatment,  when  a  divided  canaliculus 
,  is  used  for  probing.  Those  fistulas  that  have  long  been  used  for  injections  and 
probes  are  usually  somewhat  more  obstinate.  In  such  cases,  as  well  as  where  the 
fistula  has  coated  over,  the  walls  must  be  freshened  before  a  cure  can  be  expected. 
Tor  this  purpose,  a  thin  stick  of  nitrate  of  silver  should  be  passed  deeply  into  the 
sinus,  and  moved  about  till  we  feel  certain  there  will  be  >Jieep  slough.  A  day  or 
two  after,  the  slough  should  be  removed  by  injections-&Qfepid  water  or  forceps,  and 
the  wound  closed,  as  before  advised. 

The  cure  may  be  much  favored  by  painting  ^^fiion  over  the  external  opening 


of  the  fistula. 


Instead  of  cauterizations,  the  walls  of  the  fsl\n^may  be  dissected  out  (A.  Jaeger).  Still  | 
this,  procedure  is  more  troublesome  and  mo^^^mf ul  to  the  patient. 

7.  Destruction  or  obliteration  oQie  lachrymal  sac  daily  loses  supporters  in  I 
proportion  as  the  methods  of  t^^hient  of  its  diseases  improve,  and  particularly 
as  dexterity  in  handling  thajm^Joes  increases;  while,  quite  recently,  in  simple V 
lachrymal  blennorrhoea  tll^^as  at  all  obstinate,  the  sac  was  obliterated  without  I 
hesitation,  “because  i>nv©puicker.’’  ( Graefe .)  At  present  there  are  many  oculists | 
who  doubt  if  the  opW^ion  should  ever  be  done.  ( Bowman ,  A.  Weber ,  J<mm 
From  the  above,  <\^6yiay  certainly  suppose  that  this  operation  is  only  indicated  m 
the  rarest  casesYajh  should  be  the  last  remedy  resorted  to,  when  all  attempts  to  [ 
give  a  cert^^Crbount  of  permeability  to  the  conducting  apparatus  have  failed, 
the  exist^ta^  of  a  constantly  filling  and  rupturing  swelling,  or  a  constantly  dis* 
chargi^ external  fistula,  become  unbearable  to  the  patient.  But  we  must  be  very  I 
car&<jT^out  asserting  that  it  is  absolutely  necessary;  for  there  is  nothing  n301 6 1 
—^■tifying  to  the  attending  physician,  than  when  he  has  declared  a  disease  of  t  e| 
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This  circumstance  renders  unreliable  the  operation  for  perforating  the  lachrymal  bone 
(Richter),  which  was  popular  ages  ago,  and  has  again  recently  been  advocated.  (Foltz.)  Still,  il 
can  not  be  denied  that,  if  daily  probing  is  continued  long  enough,  a  permanent  communication 
may  be  obtained  between  the  sac  and  the  nasal  cavity.  In  cases  where  the  closure  of  the  nasal 
duct  followed  caries  of  part  of  the  superior  maxillary,  a  fistulous  communication  between  the 
cavity  of  the  sac  and  the  nose,  or  between  the  former  and  the  antrum  Highmorianii,  was  fre¬ 
quently  attained,  and  even  made  permanent,  as  it  seemed. 
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sac  incurable,  and  when  he  has  attempted  obliteration,  to  have  it  get  well  with 
restoration  of  the  conducting  power.  Such  cases  do  occur.  Even  in  extensive 
cicatrization,  as  a  result  of  caries  or  necrosis  of  the  neighboring  bones,  in  hydrops 
sacci  lachrymalis  with  complete  closure  of  the  upper  opening  of  the  nasal  duct  and 
of  the  canaliculi,  that  is,  under  circumstances  which  are  usually  considered  in¬ 
curable,  after  unsuccessful  attempts  at  obliteration,  the  duct  has  again  been  rendered 
pervious,  and  even  a  false  passage  into  the  conjunctival  sac  formed,  the  fistula  closed 
np  under  repeated  probing,  and  a  permanent  conduction  maintained.  Of  course, 
such  occurrences  were  more  frequent  when  obliteration  was  still  fashionable.  In 
these  cases,  fortunately,  a  suitable  method  of  operation  had  not  been  chosen,  and 
only  apparent  closures  occurred,  which  gave  a  chance  for  the  passages  to  open 
again. 

The  obliteration  of  the  lachrymal  sac  is  very  difficult,  as  long  as  tears  are  constantly  pressed 
through  the  canaliculi.  These  make  for  themselves  a  passage  through  the  granulations,  that 
shoot  up  after  cauterization  of  the  mucous  membrane,  so  that  a  fistula  always  remains.  Hence  a 
considerable  portion  of  the  canaliculi  must  be  cauterized  before,  or  at  the  same  time  that,  the  sac 
itself  is  destroyed. 

To  close  up  the  lachrymal  sac,  its  inner  wall  must  slough  off  entirely,  to  a  certain  depth.  The 
best  remedy  for  this  purpose  is  nitrate  of  silver ;  chloride  of  antimony,  strong  mineral  acids,  &c., 
do  not  answer  so  well,  as  they  are  less  easily  applied,  and  the  limitation  of  their  action  is  more 
difficult.  The  actual  cautery,  as  well  as  galvano-caustic,  answer  well ;  but  they  frighten  the 

patient. 

To  use  the  nitrate  of  silver  most  successfully,  the  outer  wall  of  the  lachrymal  sac  must  be 
j  slit  up  as  far  as  possible ;  if  an  opening  already  exists,  it  should  be  enlarged  by  compressed 
|  sponge.  Then  a  stick  of  nitrate  of  silver  is  to  be  introduced  into  the  sac,  and  its  walls  and  the 
1  external  opening  very  thoroughly  cauterized,  so  that  we  may  be  certain  of  a  thick  and  complete 
eschar.  The  reaction  is  usually  moderate,  and  is  subdued  in  a  day  by  cold  compresses.  At  the 
end  of  forty-eight  hours,  the  eschar  projecting  into  the  outer  opening  of  the  fistula  is  to  be  sepa¬ 
rated  from  the  walls  of  the  duct  by  a  spatula,  and  removed  by  forceps  introduced  far  in.  Under 
eareful  traction,  the  whole  eschar  may  usually  be  drawn  out  connectedly. 

In  order,  if  possible,  to  attain  closure  by  the  first  intention,  a  wad  of  charpie,  firmly  pressed 
to  the  size  of  a  bean,  is  to  be  laid  over  the  region  of  the  lachrymal  sac,  a  larger  aidless  compact 
had  placed  over  this,  and  the  whole  secured  by  an  elastic  monocular  bauda^^Swlich  is  to  be 
I  drawn  tight,  and  kept  securely  in  its  place.  The  object  of  the  bandage  is  ^p5nly  to  keep  the 
I  %s  of  the  wound  in  apposition,  but  also  to  prevent  movements  of  the  lUO^ 

I  It  is  of  the  greatest  importance  that  a  thick  and  continuous  eschan^J^produced,  and  that  it 
I  be  removed  as  a  whole  from  the  wound  after  forty-eight  hours;  that  remains  must  be 

I  removed  by  suppuration,  and  this  greatly  interferes  with  heafim§A^  The  neglect  of  this  rule  and 
I  of  the  pressure-bandage,  as  well  as  neglecting  to  obliterate  tlmyaiytlmuli,  is  the  cause  of  the  long 
I  time  hitherto  required  for  the  cauterization  of  the  lachrymalHmc. 

I  The  lachrymal  sac  is  not  always  destroyed  by  this  opeidQ^n.  In  spite  of  all  care  it  sometimes 
I  bits,  especially  in  cases  where  suppuration  occurs  or  tfSJSLcanaliculi  remain  pervious.  Then  the 
I  'rbole  proceeding  must  be  repeated. 

I  If  granulations  grow  from  the  wound,  they  must  be^auterized  with  nitrate  of  silver,  and  kept 
I  11  subjection  by  tincture  of  opium.  If  the  h^feimation  be  too  severe,  it  must  be  treated  by 

■  active antiphlogistics.  The  occurrence  o#"fcnssq)elas  is  unfortunate;  the  patient’s  life  may  even 
I  be  endangered  by  it. 

I  Orbital  abscesses  have  also  been  ^served  as  consequences,  which  have  involved  the  optic 
I  Der*e  and  caused  blindness. 

I  dropping  of  tears,  whidtfpq^nnues  after  cauterization  of  the  sac,  usually  diminishes,  so  as 

■  »°t  to  annoy  the  patient  muc^S^it  only  becomes  apparent  when  there  is  increased  secretion. 

I  It  would  be  moreover  ^^4evous  deception  to  believe  that  in  this  way  the  lachrymal  sac  is 
I  1Ways  immediately  d  )yed.  In  spite  of  every  care,  this  does  not  succeed  in  some  cases, 


specially  when  sup}>C  n  sets  in  or  the  canaliculi  remain  permeable.  The  whole  procedure 


then  be  reputed. 
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More  recently  the  extirpation  of  the  lachrymal  sac  in  connection  with  the  transfixion  of  the 
canaliculi  has  been  proposed  instead  of  the  destruction  of  the  sac.  To  this  end  the  cavity  of 
the  sac  should  be  widely  opened,  and  the  sac  then  be  dissected  up  from  its  connections  all 
round  (Berlin).  The  procedure  is  very  difficult  on  account  of  the  abundant  hemorrhage,  and 
affords  moreover  no  surety  against  the  production  of  a  lachrymal  fistula. 

The  proposal,  to  endeavor  to  obtain  the  cure  of  obstinate  blennorrhcea,  fistulas,  etc.,  by 
extirpation  of  the  lachrymal  gland,  deserves  particular  mention  oh  account  of  its  singularity. 
It  is  supposed  that  favorable  results  are  thereby  to  be  attained,  but  it  is  conceded  that  in 
many  cases  a  scarcely  curable  ptosis  of  the  upper  lid  and  even  limitations  of  the  lateral  excur¬ 
sions  of  the  globe  would  be  the  consequences  (Laurence). 
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Paris.  1863.  P.  141.—  Critchett,  Lancet  1863,  1864;  Ann.  d’oc.  51.  Bd.  2-6  Liefg. ;  kl.  Monatbl. 
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Anatomy. — The  two  orbital  cavities  (a  horizontal  median  section  of  the  left 
one  is  given  in  Fig.  84)  resemble  in  form  oblique,  four-sided  pyramids  with  rounded 
angles.  Their  axes  are  about  an  inch  and  a  half  long,  horizontal,  and  so  directed 
that,  prolonged  posteriorly,  they  would  meet  behind  the  sella  turcica,  and  at  an  angle 
of  about  forty-five  degrees. 

* 

The  entrance,  which  forms  the  base  of  the  pyramid,  is  a  square  with  rounded  angles,  whose 
plane  is  inclined  somewhat  outwardly,  so  that  extended,  it  would  meet  that  of  the  opposite  side  in 
an  obtuse  angle  at  the  nasal  spine.  Its  wall  projects  as  a  strong,  thick  rim  of  bone,  especially  at 
the  upper  outer  angle. 

The  inner  wall  of  the  orbit  is  nearly  perpendicular.  Antero-posteriorly  it  runs  parallel  to 
the  diameter  of  the  skull,  and  is  formed  of  the  os  planum  of  the  ethmoid,  a,  and  anteriorly  of  the 
lachrymal  bone,  b.  The  latter  articulates  anteriorly  with  the  nasal  process  of  the  superior  maxil¬ 
lary,  c.  The  upper  wall  has  the  greatest  extent  of  surface.  It  is  curved  like  a  roof,  and  posteriorly 
sinks  down  very  much.  Its  outer  anterior  part  is  hollowed  out  and  forms  the  fossa  lachrymalis. 
It  is  mostly  composed  of  the  horizontal  part  of  the  frontal  bone ;  it  is  very  thin,  sometimes  even 
perforated,  and  separates  the 
orbit  from  the  cranial  cavity, 
but  anteriorly  and  internally 
from  the  frontal  sinus.  The 
inferior  wall  is  rather  level, 
is  somewhat  more  elevated 
posteriorly  than  anteriorly, 
and  divides  the  orbit  from 
|  the  antrum.  It  is  formed 
j  mostly  of  the  superior  max- 
illary,  is  quite  thick,  and  con¬ 
tains  the  infraorbital  canal, 
with  the  nerves  and  arteries 
of  the  same  name.  The  outer 
wallis  the  firmest  and  most 
resisting ;  its  surface  is  nearly 
perpendicular,  and  much  in¬ 
clined  to  the  axis.  It  is  most¬ 
ly  formed  of  the  great  wing 
°f  the  sphenoid,  d  ;  anterior¬ 
ly  however,  the  malar  pro- 
cess  of  the  frontal  and  the 
oialar  bone,  e,  combine  to 
form  it.  Behind  this  bone  lies 
the  muse,  temporalis,/. 

At  the  inner  upper  angle 
of  the  pyramidal  orbit  is  at^^v 
ached  the  pulley  for 
trochlearis  (superior  obliqueV 
Muscle.  The  out<  ‘ 
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angle  has  a  posterior  opening  three-fourths  of  an  inch  long,  and  one  to  two  lines  broad ;  the 
sphenoidal  fissure,  through  which  the  vena  ophthalmica  cerebralis  passes  back  to  the  cavernous 
sinus,  and  the  oculomotor,  trochlearis,  abduoens,  and  first  branch  of  the  fifth  pair  of  cerebral 
nerves  pass  out  into  the  orbit.  The  lower  outer  angle  is  perforated  posteriorly  by  the  spheno¬ 
maxillary  sinus,  which  connects  the  orbit  with  the  temporal  and  pteregoid  fossae.  Through 
this  fissure  pass  the  vena  ophthalmica  facialis,  and  the  infraorbital  and  a  sub-cutaneous  nerve. 

At  the  apex  of  the  orbit  is  the  foramen  opticum,  bounded  by  the  two  roots  of  the  small 
wings  of  the  sphenoid  (at  y),  through  which  the  optic  nerve  and  ophthalmic  artery,  A,  escape 
from  the  cranium. 

The  bony  walls  of  the  orbit  are  everywhere  covered  with  periosteum  or  periorbita. 
This  is  less  firmly  attached  to  the  surface  of  the  bones  than  to  the  sutures  and  edges 
of  the  fissures.  At  the  latter,  it  is  continuous  with  the  dura  mater  and  the  perios¬ 
teum  of  the  neighboring  bones  of  the  face,  while  at  the  same  time  it  forms  sheaths 
for  the  nerves  and  vessels.  At  the  edge  of  the  optic  foramen,  the  periorbita  thickens 
to  a  firm  tendinous  ring,  from  which  the  four  recti  and  the  superior  oblique  muscles, 
as  well  as  the  elevator  of  the  upper  lid  arise. 

The  space  between  the  eyeball,  i,  and  the  walls  of  the  orbit,  is  filled  by  a  very 
loose  connective  tissue,  Jc,  richly  strewn  with  fat.  This  connective  tissue  is  thickened 
in  some  places,  and  thus  forms  sheaths  for  the  muscles,  vessels,  and  nerves  of  the 
orbit;  and  also  forms  fascia-like  layers  which  unite  the  different  parts  of  the  orbit 
with  each  other  and  with  the  periorbita. 

Such  a  fascia  is  the  suspensory  ligament  of  the  eyelids,  fascia  tarso-orbitalis, 
which  runs  from  the  border  of  the  orbit  to  the  convexity  of  the  cartilages  of  both 
lids,  is  connected  with  the  ligaments  of  the  lids,  and  helps  to  close  the  anterior 
opening  of  the  cavity  of  the  orbit.  It  is  in  places  very  thin  and  even  perforated- 
that  is,  replaced  by  loose  connective  tissue  (Arlt). 

Another  fascia  extends  from  the  convex  border  of  the  tarsal  cartilage  over  the  retro-tarsal 
portion  of  the  conjunctiva  as  far  as  the  surface  of  the  globe,  where  it  blends  with  the  capsule 
of  the  eye,  and  is  connected  by  this  with  a  fascia  which  surrounds  the  four  straight  muscles  of 
the  eye  and  unites  their  edges  with  one  another,  so  that  the  entire  muscular  funnel  appears 
limited  on  all  sides  by  a  delicate  sheath  ( Magni ).  Another  fqJd^&Wj  from  the  posterior  surface 
of  the  palpebral  ligament  to  the  lachrymal  gland,  insinuates  i&lk between  the  superior  and  in¬ 
ferior  portions  of  the  latter,  supports  the  first,  and  unitesjn^ftfi  the  periorbital  fascia. 

The  tunica  vaginalis  bulbi,  the  sheath  oftfnvfcye,  is  of  this  kind.  It  begins  at  I 
the  circumference  of  the  optic  foramen,  lo#5ly  incloses  the  optic  nerve,  at  whose 
anterior  end  it  widens  out  into  a  goblet^sTiM^  for  the  reception  of  the  eyeball.  It 
envelops  this  beyond  its  equator  likk  jNjapsule  (Bonnet’s  capsule),  and  is  only 
united  to  the  surface  of  the  sclera  bjQ^inty  loose  connective  tissue,  and  is  so  smooth  I 
that  the  globe  can  rotate  in  it.  ^gyond  the  equator  it  is  pierced  by  the  tendons  of  I 
the  oblique  muscles,  and  is  co(jmcted  with  their  sheath.  More  anteriorly,  it  gfr63  I 
passage  to  the  tendons  of  muscles  in  an  oblique  direction,  is  connected  with  I 

them,  and  finally  with^tKcyt  disappears  in  the  sclerotic.  This  anterior  part  of  the  I 
sheath  of  the  eyebal^A-om  the  part  where  the  muscles  pierce  it  to  its  union  with  I 
the  sclera,  is  alsq  <£^cribed  as  Tenon’s  capsule. 

The  space  bei^v^h  the  capsule  and  the  globe,  together  with  the  optic  nerve,  is  regarded  as  I 
a  lymphati^<s$(m^,  which  is  connected  posteriorly  with  the  arachnoideal  space,  but  anterior/  I 
with  the  ^ra^feimoroidal  space  by  lymph  canals  which  pass  through  the  sclerotic  near  I 

’  “  ’  (Schwalbe). 


SJnV^e  cavity  of  the  orbit,  besides  the  inorganic  muscles  of  the  globe  there  are| 
lucI  a  number  of  bundles  of  smooth  organic  muscular  fibers. 
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The  largest  of  these,  the  inferior  orbital  muscle,  covers  the  inclosing  membrane  of  the  in¬ 
ferior  orbital  fissure,  is  about  a  millimeter  in  thickness,  ancl  consists  mostly  of  fibers  having  a 
longitudinal  direction,  with  which  only  a  few  bundles,  running  less  perpendicularly  to  them, 
are  interwoven  ( M.  Muller ,  Ilarling).  This  muscle,  the  elements  of  which  in  part  pass  into 
the  periorbital  fascia,  but  are  connected  anteriorly  with  the  palpebral  ligament  (Sappey),  is  a 
rudiment  of  the  extremely  powerful  muscle  which,  in  the  higher  animals,  in  connection  with 
the  orbital  membrane,  closes  in  the  cavity  of  the  orbit  externally.  Besides  this  there  exist 
also  small  short  bundles,  which  arise  close  behind  the  insertion  of  the  palpebral  ligament  upon 
the  internal  and  external  wall  of  the  orbit,  and  appear  to  be  attached  to  the  fascia  tarso-orbi- 
talis  ( musculus  orbilalis  internus  et  externus ,  Sappey).  A  very  similar  bundle,  which  has  its 
place  upon  the  roof  of  the  orbit  near  the  palpebral  ligament  ( M.  Muller ),  has  not  been  found 
by  others  ( Menle ,  Marling ),  which  is  in  part  explained  by  all  these  muscles  being  very  slender 
and  very  frequently  the  subjects  of  fatty  degeneration.  It  is  probable  that  these,  together 
with  the  organic  muscles  of  the  lids,  strengthen  the  union  of  the  fascia  tarso-orbitalis  and  the 
lids  on  the  anterior  surface  of  the  globe  and  the  orbital  cushion  of  fat,  and  therefore  also  aid 
in  the  carrying  away  of  the  tears. 

The  arteries  of  the  orbit  are  all  branches  of  the  ophthalmic  artery ,  which  arises 
at  almost  a  right  angle  from  the  carotid  and  passes  through  the  optic  foramen  on 
the  inner  side  of  the  optic  nerve. 


The  trunk  of  the  orbital  artery,  shortly  after  its  entrance  into  the  orbit,  passes  in  an  oblique 
direction  under  the  optic  nerve,  and  runs  from  here  in  a  slight  curve  forwards,  in  order  then 
to  reach  the  inner  side  of  the  nerve,  and  then  to  run  forward  near  the  internal  wall  of  the  orbit. 
Where  it  lies  external  to  the  optic  nerve,  it  gives  off  numerous  muscular  branches,  the  central 
artery  of  the  retina,  the  short  posterior  ciliary  arteries,  and,  finally,  the  lachrymal  branch,  the 
terminal  branches  of  which  reach  to  the  external  portion  of  the  conjunctiva  and  the  lids.  In 
its  course  upon  the  inner  wall  of  the  orbit,  besides  the  long  internal  ciliary  artery,  it  gives  off 
muscular  branches,  both  the  ethmoidal  arteries  and  the  anterior  meningeal  artery.  Finally, 
as  supraorbital  artery,  it  divides  itself  into  the  frontal  branch  and  into  branches  for  the  two 
lids. 


The  reins  of  the  orbit  form  a  rich,  network,  which  is  intimately  connected  an¬ 
teriorly  with  the  vena  facialis  anterior ,  posteriorly  with  the  sinus  cavernous  and  the 
pterygoid  plexus,  so  that  the  venous  blood  can  flow  out  as  easily  iy^ard  as  back¬ 
ward,  and  obstructions  in  the  region  of  the  orbit  cannot  easiw6?ike  themselves 
manifest  when  hindrances  to  the  circulation  exist  in  the  the  vena  facialis 

or  in  the  sinus  cavernosus  ( Sesemann ). 

The  two  main  venous  trunks  of  the  orbit  are  the  vena  (rehflkaftnica  superior,  or  cerebralis,  a 
(Fig.  85,  after  Sesemann ),  and  the  vena  ophthalmica  infas^',  &,  called  also  externa  or  facialis. 
The  first,  which  corresponds  in  its  course  to  the  arteria  Vupraorbitalis,  is  composed  of  frontal 
branches  and  palpebral  branches,  and  communicatgs®Jthe  region  of  the  inner  angle  by  large 
connecting  branches,  partly  directly,  partly  by  naj^eW-al  branches,  with  the  vena  angularis,  (7, 
and  the  facialis  anterior,  c.  It  then  passes  beneath  the  superior  rectus  muscle,  and 

empties,  after  having  perforated  the  superkryjrbital  fissure,  into  the  sinus  cavernosus,  cl.  In 
this  course  it  anastomoses  by  numerou/com'rccting  branches  with  the  ciliary  veins,  e,  with  the 
veua  centralis  retinae,  /,  and  with  the  vbrra  ophthalmica  inferior.  This  last  proceeds  from  a 
plexus  which  is  found  at  the  anteriqC^irt  of  the  bottom  of  the  orbit,  between  the  inferior  and 
mternal  recti  muscles,  takes  up  j/TTyhe  inferior  conjunctival  veins,  as  well  as  some  veins  from 
tbe lower  lid,  but  besides,  is  eo^beted  with  the  vena  ophthalmica  superior  and  facialis  anterior. 
The  trunk  runs  backwar?fcS^Sr  the  inferior  rect.  muscle,  and  empties  either  into  the  sinus 
cavernosus,  or  into  the  venC^phthalmomeningea  ( Myrtl ),  the  trunk  of  which  passes  out  of  the 
fissure  of  Sylvius,  alpjg&he  side  of  the  sella  turcica,  through  the  superior  orbital  fissure  into 
the  orbit.  The  mf^QTJ:bital  vein  anastomoses  in  this  way  very  freely  with  the  vena  ophthal¬ 
mica  superior,  afi^vith  the  vena  facialis,  with  the  vena  lachrymalis,  which,  increased  by  the 
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conjunctival  veins,  runs  towards  the  vena  ophthalmica  superior,  or  empties  directly  into  the 
sinus  cavernosus,  and  is,  moreover,  connected  with  the  ciliary  veins  and  with  the  plexus  in  the 
pterygo-palatine  fossa  {tiesemanri). 


The  globe  of  the  eye  is  embedded  in  the  tissue  of  the  orbit  as  in  a  cushion.  The 
resistance  of  the  latter  is,  however,  sufficiently  great  in  order  to  maintain  the  globe 
immovable  in  its  normal  position,  opposed  to  the  united  force  of  the  four  straight 
muscles  of  the  eye.  Deviations  from  this  position  (Statopathien,  Hasner)  are  always 
the  sign  of  affections  of  the  muscles,  or  of  the  orbital  tissue,  or  of  the  globe  itself. 


Fig.  £5. 


(#Vf 


More  recently  great  interest  has  been  aroused  and  acjff^^ideavors  have  been  made  to  find 
some  means  of  measuring  these  deviations  exactly,  amhCNixpressing  them  in  figures.  To  this  | 
end  peculiar  instruments  have  been  devised  (Exopl^i^iometer,  Ophthalmoprostatometer,  ft  j 
Cohn ,  Zehender ,  Ummert ;  Orthometer,  Hasner)Qy^y  means  of  these  the  longitudinal  < 
tance  of  the  apex  of  the  cornea  from  the  mifidlYof  the  external  {Hasner),  or  of  the  supei 
orbital  border  {H.  Cohn),  can  be  very  easilfc  nmSsured,  and  thus  also  an  approximate  change  ml 
the  relative  position  of  the  globe  be  ascc/ESuked,  and  its  size  also  estimated.  Still  the  instru-  J 
ments  just  mentioned  and  the  pointy  chosen  are  not  suited  for  the  estimation  of  normal  I 
values,  since  the  prominence  of  thejflqJ&l  border  varies  within  wide  limits,  not  only  in  different  I 
individuals,  but  also  in  the  sai*p\^lividual  on  both  sides  {II.  Cohn) ;  moreover,  the  very  I 
changeable  cushion  of  fat  coM^wfto  account  in  the  superior  orbital  margin,  and  besides  e I 
relative  position  of  the  of  the  cornea  is  very  much  influenced  by  the  length  of  * e  I 

antero-posterior  diameter  ojzhe  eye  in  otherwise  perfectly  similar  conditions. 


Nosology.-^Sammationa  of  the  orbit  occur,  on  the  whole,  not  unfrequentlyl 
The  changjftjff^issue  is  often  confined  to  the  soft  parts  lying  between  the  eyeba 
and  perfcS^wh,  while,  in  other  cases,  the  periosteum  or  the  bone  itself  is  the  sea 
inflamfiaauon.  It  also  happens  quite  frequently  that  all  the  parts  mentioned  * 


dr  the  process  primarily  or  secondarily,  as  a  result  of  propagation  from  c 
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i.  It  is  said  that,  in  rare  cases,  the  ocular  capsule  is  the  sole  or  principal  seat  of  an  inflam¬ 
mation  that  is  accompanied  by  excessive  pain,  and  the  formation  of  extensive  morbid  products 
between  the  sclera  and  Bonnet’s  capsule,  so  that  the  eyeball  is  protruded  and  its  motion  im¬ 
paired  ( 0 .  Ferral).  The  ocular  conjunctiva  is  said  to  be,  at  the  same  time,  much  swelled  and 
dark  red,  but  to  secrete  little.  The  interior  of  the  eye  has  sometimes  been  found  normal 
[Wecker),  sometimes  undoubted  choroiditis  and  hyalitis  accompany  or  precede  the  affection 
(. Uydl ,  0.  Becker).  Erysipelas  and  “  cold  ”  are  given  as  causes  of  it.  The  disease  is  said  to 
always  end  in  a  cure. 

2.  Inflammations  of  the  fatty  and  connective  tissue  of  the  orbit  are  often  seen. 
They  may  cause  hypertrophy,  and,  as  a  result  of  this,  permanent  exophthalmos. 
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Thus  from  the  action  of  traumatic,  physical,  or  other  causes  of  disease,  in  the  course  of  an 
erysipelas  of  the  face,  of  an  inflammation  of  the  bony  walls  of  the  orbit,  of  a  suppurative  panoph¬ 
thalmitis  or  severe  conjunctivitis,  we  occasionally  see  the  eye-ball  protrude  from  the  orbit,  since 
the  loose  connective  tissue  enveloping  it  has  participated  in  an  inflammatory  change,  and  has 
undergone  a  decided  increase  in  size.  On  more  careful  examination  the  swelling  usually  shows 
itself  to  be  composed  of  excessive  serous  or  gelatinous  infiltration;  the  process  bears  more  the 
character  of  an  inflammatory  oedema.  This  usually  recedes  as  the  inflammation  approaches  its 
termination.  In  some  exceptional  cases,  however,  the  connective  tissue  increases  in  amount, 
partially  thickens  to  a  hard,  tendinous  framework,  in  whose  interspaces  a  somewhat  consistent 
gelatinous  product  appears  inclosed.  This  happens  only  when  the  inflammation  of  the  orbital 
tissue  is  often  repeated,  or  continues  for  a  long  time.  (. Himly ,  Sichel,  Duval.) 

Hypertrophy  the  cushion  in  the  orbit  is  relatively  most  frequently  seen,  along 
with  an  analogous  overnutrition  of  the  thyroid  body,  as  a  symptom  of  a  constitu¬ 
tional  disease,  which  is  probably  caused  by  some  affection  of  the  sympathetic  nerve, 
and  is  usually  accompanied  by  great  disturbance  of  the  blood  and  of  the  system 
generally.  ( Exophthalmos  with  disease  of  the  thyroid  and  hearty  exophthalmos  ca - 
chectim ,  Basedow's  disease .) 

In  by  far  the  greater  number  of  cases,  the  inflammation  of  the  soft  parts  of  the 
orbit  is  of  a  suppurative  character. 

Usually  most  of  the  orbital  tissue,  muscular  sheaths,  and  even  of  tly^auscles,  are 
included  in  the  process.  Then,  either  small  scattered  abscesses,  whum^emot  always 
connected  with  each  other,  and  are  surrounded  by  hard,  infiltrate^^s^ue,  are  formed, 
or  one  large  abscess  with  cavities  and  lateral  chambers,  walls,  when  not 

formed  of  the  periorbita,  appear  hardened  to  a  greater  or  leM^nckness  by  inflamma¬ 
tory  proliferation  of  tissue.  ^"Slx 

3.  Periostitis  is  often  seen  on  the  walls  of  the  oubiK^XThe  vascular  periorbita  is 
atthe  same  time  closely  injected,  and  swells  more^ftess,  occasionally  so  much  that, 
^hen  the  affected  portion  of  bone  is  superficiaWde'fcitions  of  some  consistence  may 
be  felt.  Jp 

^hen  the  inflammation  has  run  its  cou^vlJnese  tumors  often  disappear.  Some- 
mesj  however,  they  leave  a  perceptibfevfcliickening  of  the  periosteum.  In  soins 
18es>  however,  the  tumor  grows,  rfaibfflly  thickens  to  a  filamentary  cartilaginous. 
SSUei  or  even  ossifies  and  becomeSipSrmanent. 

^ore  frequently,  however,  tli^roduct  of  periostitis  is  purulent,  whether  because 
I  toe  process  began  with  grea^£)intensity,  or  account  of  unfavorable  circumstances 
3pecially  the  pressure^kdSvhich  the  proliferating  elements  are  exposed  between 
6  periosteum  and  bon^higlier  development  of  the  new-formation  was  prevented. 

■  lenthe  periostemjNXrapidly  raised  from  the  bone  to  a  greater  or  less  extent,  and 
I  K  e  C0nduction^or\Wood  to  the  subjacent  bones  interfered  with,  and  hence  they 
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4.  As  a  rule,  the  periostitis  is  accompanied  from  the  beginning  by  inflammation 
of  the  subjacent  bone.  Occasionally  only  the  cortical  substance  lying  next  to  the 
periosteum  participates  in  the  process.  More  frequently,  however,  the  corre* 
sponding  parts  of  the  bony  walls  suffer  throughout  its  thickness,  and  then  the 
periosteum  of  the  second  surface,  with  the  soft  parts  next  to  it,  is  usually  affected. 
The  inflamed  bone  appears  reddened,  swelled,  and  loses  more  or  less  of  its  consistence. 

The  chalky  salts  near  the  seat  of  inflammation  are  partially  or  entirely  absorbed,  while  the 
hyperaemic  connective-tissue  covering  of  the  medullary  canal  and  cells  is  much  swelled  by  the 
proliferation  of  its  elements. 

Where  the  process  is  less  intense,  and  the  conditions  otherwise  favorable,  the 
cure  may  be  perfect.  Often,  however,  the  bone  near  the  seat  of  inflammation  does 
not  recover  its  former  state ;  it  remains  somewhat  enlarged  and  porous,  or  hardened, 
Occasionally,  as  a  result  of  propagated  change  of  tissue,  large  swellings  originate  from 
the  bone,  which  are  exactly  like  those  arising  from  periostitis. 

In  most  cases,  however,  and  in  higher  grades  of  inflammation  almost  always, 
suppuration  results  from  ostitis.  Then  the  loose,  spongy,  reddened  bone,  at  the 
center  of  the  inflamed  part,  appears  soaked  in  pus,  which  fills  the  medullary  canals 
and  cells  like  small  drops,  and  enlarges  them ;  but,  as  the  developing  connective 
tissue  and  cartilaginous  basis  of  the  bone  deliquesce,  the  chalky  parts  are  gradually 
absorbed.  At  last  we  find  only  a  bony  net- work,  whose  meshes  are  filled  with  soft; 
exuberant,  vascular  connective  tissue  and  small  drops  of  pus,  and^which  render  the 
surface  of  the  bone  decidedly  rough. 

Where  the  process  is  more  intense,  it  also  happens  quite  frequently  that  a  part  of 
the  inflamed  bone  dies. 

Just  as  in  abscesses  of  the  soft  parts,  suppuration  only  occurs  in  the  center  of  the 
inflamed  part,  but  the  abscess  appears  inclosed  by  parts  in  which  the  inflammation 
is  less  intense,  and  elements  are  produced  which  are  capable  of  higher  development, 
and  of  replacing  the  parts  lost.  In  the  same  way,  the  carinus  or  partially  necrosed 
bone  is  always  bounded  by  bony  tissue,  in  which  the  qxjjb^ant  elements  strive  for 
higher  development,  and  form  granulations,  which  gj 
the  part  that  has  become  incapable  of  living,  and^fc 
bone  or  cicatricial  tissue,  they  partially  or  entireb^&Tthe  cavity  in  the  bone. 

5.  Orbital  hemorrhages  deserve  particular  menh^^tn  most  cases  these  depend  on  the  spon¬ 
taneous  or  traumatic  rupture  of  vessels  ramifyingiti^he  orbit.  When  extensive,  they  displace 
the  eye-ball  anteriorly  or  laterally.  They  t^wjmysink  and  become  diffused,  so  that,  although 
originally  situated  deeply,  they  finally  apperiPwhder  the  conjunctiva,  which  they  may  bulge  out 
and  discolor.  They  are  usually  absoidj^clVjSut  they  may  thicken,  and  by  repeated  apoplexies 
become  so  extensive  as  to  cause  excesajfcixophthalmos,  and  give  the  impression  of  a  luxuriantly 
proliferating  new-formation,  (Fiscfop^Q 

In  other  cases  a  fissure  of  th^Swre  is  the  source  of  the  extravasation,  or  the  blood  reaches  t  e 
fatty  cushion  of  the  orbit  ttfiybgh  a  rupture  communicating  with  some  of  the  neighboring 
cavities.  If  the  lower  or  frmer  wall  of  the  orbit  is  torn,  emphysema  sometimes  occurs.  Exop 
thalmos  is  developed  amj  irmreased  by  sneezing,  &c.,  and  shows  its  nature  by  crackling  on  pressure. 
The  wound  usually  heqjQuickly,  and  the  extravasation  and  emphysema  usually  disappear  without 
leaving  a  trace.  the  upper  wall  is  fractured,  death  usually  results.  Some  think  tba  ® 

blood  coming^fl^the  roof  of  the  orbit  always  sinks,  and  appears  under  the  upper  half  of 
conjunctiva*^^$hit  from  such  conjunctival  ecchymoses,  appearing  several  hours  after  an  injury 
the  skull*  w^may  diagnosticate  a  fracture  of  the  roof  of  the  orbit.  Careful  observation  an 
experimfcfcite  on  the  cadaver  have  not  entirely  confirmed  this.  They  showed  that  a  large  amou 
ofJfloe^)must  be  effused,  and  the  periosteum  torn,  for  a  fissure  in  the  roof  of  the  orbit  to  cause 
cc^yictival  ecchymoses ;  moreover,  that  blood  and  exudations  escape  from  the  cranium  wi  j 
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fracture  through  the  foramen  opticum,  and  through  the  anterior  part  of  the  upper  orbital  fissure 
get  under  the  periorbita,  and,  if  this  be  ruptured,  may  make  for  themselves  a  passage  into  the 
soft  parts  of  the  orbit.  They  also  proved  that  such  conjunctival  ecchymoses  might  just  as  well 
originate  from  the  vessels  of  the  fatty  cushion  of  the  orbit,  and  that  the  tarso-orbital  fascia 
prevented  an  escape  of  the  extravasation  under  the  skin  of  the  lid  ( Friedberq ), 

Authorities. — Mackenzie ,  Traite'd.  mal.  d.  yeux.  Traduit.  p.  Warlomont  et  Testelin.  L  Paris, 

1865.  S.  433,  434,  440,  441,  450.— 0.  Ferral,  ibid.  S.  450.—  Himly,  Krankheiten  u.  Missbildungen, 
etc.  I  Berlin,  1843.  S.  365.—  Schel,  Bull,  de  ther.  1846.  Mai—  Duval,  Ann.  d’oc.  17.  Bd.  S.  201. 
-Wecker,  Etudes  ophth.  I.  Paris,  1864.  S.  3%.—Stellwag,  Ophth.  II.  S.  880,  882,  884,  1262, 
1287,  1288.— Rydel,  O.  Becker ,  Wien.  med.  Wochenschrift.  1866.  Nr.  65,  66,  77;  Wien. 
Angenklinik.  Ber.  S.  118. — Graefe,  A.  f.  O.  I.  1.  S.  424. — Fischer ,  Lehrbuch  d.  ges.  Entzim- 
dungen,  etc.  Prag.  1846.  S.  359. — Knapp ,  kl.  Monatbl.  1863.  S.  162. — Seitz,  Handbuch  d.  ges. 
Augenheilkd.  I.  Erlangen,  1855.  S.  85. — J.  Meyr ,  Beitrilge  zur  Augenheilkunde.  Wien.  1850. 
S.10 .-Friedberq,  Virchow’s  Arch.  31.  Bd.  S.  344,  349,  362,  366,  369.—  Manz,  A.  f.  O.  XII.  1. 
S,  1,  5—Arlt,  Krankheiten  des  Auges.  III.  339. — Magni ,  Rivista  clinica.  1868. — H.  Midler , 
Zeitschrift  f.  wiss.  Zoologie.  IX.  S.  541 ;  Wurzburg.  Verhandl.  IX.  S.  244. — Marling ,  Zeitsch. 
f.  rat.  Med.  XXIV.  S.  275,  288,  293.— Menle,  Eingeweidelehre.  1866.  S.  69 §.—Sappey,  Gaz. 
med.  de  Paris.  1867.  S.  681.  —  Winther ,  Experimentalstudien.  Erlangen,  1866.  S.  4. — Schwalbe , 
Arch.  f.  mikr.  Anat.  VI.  S.  28.— M  Cohn ,  kl.  Monatbl.  1867.  S.  439 .—Masner,  Die  Stato- 
pathien  d.  Aug.  Prag.  1869. — Sesemann ,  Arch.  f.  Anat.  u.  Phys.  1869.  S.  154-162,  u.  f. — 
Henke,  kl.  Monatbl.  1869.  S.  220 .—Emmert,  Zwei  Falle  von  Sarkom  der  orbit.  Bern,  1870.  S. 
24;  kl.  Monatbl.  1870,'  S.  33  —Zehender,  ibid.  S.  42.—  Lawson,  Schmidt’s  Jahrb.  135.  Bd. 
S.  264.— Pepper,  ibid.  S.  201  .—Mulke,  ibid.  140.  Bd.  S.  203.— Kiichler,  Deutsche  Klinik. 

1866.  Nr.  28. — Becker ,  A.  f.  O.  XII.  2.  S.  289. — Langenbeck,  ibid.  XIII.  2.  S.  447. 


1.  Basedow’s,  Graves’,  or  Parry’s  Disease. 
Exophthalmic  Goitre. 

[■ Historical  Notice. — Emmert  shows,  from  an  extract  of  a  work  by  Parry,  that 
this  author,  as  early  as  1825,  reported  eight  cases  of  morbus  Basedowii,  under  the 
title  of  “  Enlargement  of  the  Thyroid  Gland,”  with  hypertrophy,  or  palpitation  of 
the  heart.  The  description  pictures  the  disease  pretty  well,  although  exophthalmus 
was  noticed  in  only  one  of  the  cases,  and  no  special  weight  given  to  that  symptom. 
Besides  this,  Parry  gives  five  more  cases  where  enlargement  of  the  thyroid  gland 
occurred  in  connection  with  affections  of  the  head,  epilepsy,  headache,  dizziness, 
deafness,  etc.  Emmert,  therefore,  proposes  to  call  the  disease  after  neither  Basedow 
nor  Graves,  but  after  Parry.  In  conclusion,  the  author  reports  twenty  cases  of  his 
own  observation.  Of  these,  ten  per  cent,  occurred  in  men  and  fifty  per  cent,  in 
women.  Exophthalmus  was  constantly  present ;  in  one  case,  on  one  side  only, 
while  the  thyroid  gland  was  enlarged  on  both  sides.  In  every  case  there  was  a 
diminution  of  sensibility  in  the  cornea  and  conjunctiva,  and  also  diminished  reflex 
action  of  the  lids.  At  times  there  occurred  a  slight  impairment  of  the  sight  with¬ 
out  any  apparent  ophthalmoscopic  cause :  in  two  cases  atrophy  of  the  optic  nerve,  and 
more  often  enlargement  of  the  retinal  veins,  with  simultaneous  constriction  of  the 
arteries.  In  about  six  cases  peculiar  disorder  of  the  speech  occurred.  When  the 
individual  attempted  to  speak,  and  the  mouth  was  widely  opened,  there  set  in  a 
spasmodic  movement  of  the  jaw,  and  only  after  some  exertion  was  he  master  of  his 
speech,  which  was  somewhat  hasty  and  often  indistinct.  (Emmert.)  ] 

Symptoms. — The  characteristics  of  the  disease  are 
vation  of  the  muscles  of  the  lid  and  of  the  heart ,  exopht* 


* disturbances  of  inner- 
>  and  goitre. 


1.  The  disturbed  action  of  the  heart  sliowsui(s£It  by  accelerated,  strengthened, 
and  often  irregular  contractions,  and  by  svst^IVhnurmurs  in  the  heart  and  great 
vessels  of  the  neck.  The  palpitations  afcgjxKn,  especially  at  intervals,  so  strong 
that  the  thoracic  walls  are  greatly  shahJ^i,  and  we  may  perceive,  at  a  distance,  the 
pulsation  in  the  carotids,  facial  arterieQmd  even  in  the  orbit.  But  it  is  said  that 
the  pulsation  is  less  than  normal  j^he  brachial  and  radial  arteries  ( Trousseau ). 
These  palpitations  are  usually  i^Jmpanied  by  dyspnoea.  Actual  diseases  of  the 
heart  sometimes  accompan^tfQJut  are  usually  absent,  and  at  all  events  are  only 
accidental  complications^,  Q' 

The  palpitations  apji^a^  particularly  during  bodily  and  mental  exertions,  some¬ 
times,  however,  they  paroxysmal  without  cause,  and  then  are  usually  accompanied 
by  extreme  dyspn^yand  often  also  by  increase  of  the  exophthalmus  as  well  as  by 
perceptible  imnj^fee  of  the  goitre.  Actual  cardiac  affections  occur  with  them,  are, 
however,  as^^Le,  wanting,  and  are  at  any  rate  only  accidental  complications. 

2.  Likte  the  exophthalmos,  the  goitre  also  varies  greatly  in  size,  but  never 
becon^§Vo)great  as  to  cause  decided  functional  disturbance. 

The  exophthalmus  is  with  few  exceptions  binocular,  but  not  always  uniformly 
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developed  in  both  eyes.  It  appears  often  very  early,  but  usually  not  until  after  long 
continuance  of  the  cardiac  symptoms  and  the  formation  of  the  goitre.  It  is  some¬ 
times  scarcely  perceptible,  or  appears  at  times  to  disappear  completely,  particularly 
in  the  first  stages  of  the  affection,  where,  like  the  goitre,  it  is  very  apt  to  vary.  In 
other  cases  it  is  very  considerable,  without  ever  coming  to  an  actual  protrusion  from 
the  orbit.  The  bulging  forward  of  the  globe  usually  occurs  in  the  direction  of  the 
orbital  axis ;  only  rarely  does  an  oblique  position  of  the  eye  occur,  owing  to  an 
asymmetrical  increase  of  volume  of  the  orbital  cushion  ( Graefe ). 

The  exophthalmus,  as  well  as  the  swelling  of  the  thyroid  gland,  as  has  been  demonstrated, 
depends  upon  a  dilatation  of  the  vessels,  particularly  of  the  veins.  It  therefore  usually 
increases  a  good  deal  temporarily,  if,  on  account  of  increased  activity  of  the  heart,  the 
pressure  of  blood  in  the  orbit  increases,  or  in  consequence  of  obstructions  in  the  region  of 
the  superior  vena  cava;  but,  on  the  other  hand,  it  disappears  in  death  almost  entirely.  Only  by 
long  continuance  of  the  superfluity  of  blood  does  secondary  hypertrophy  of  the  connective 
tissue  occur,  and  in  the  thyroid  gland  also  it  leads  to  the  development  of  colloid  cysts 
[Virchow). 


4.  The  disturbances  of  innervation  are  seen  as  well  in  the  domain  of  reflex 
activity  as  in  that  of  the  arbitrary  movements  of  coordination,  and  manifest  them¬ 
selves,  moreover,  not  uncommonly  in  the  form  of  real  paralysis. 

a.  To  the  first  category  belongs  one  of  the  most  constant  symptoms  usually 
present  from  the  beginning,  namely,  the  wide  opening  of  the  inter-palpebral  fissure 
and  the  incompleteness  and  rarity  of  the  rhythmical  movements  of  the  lids.  The 
gaping  of  the  palpebral  fissure  is  usually  so  large,  that  quite  a  wide  zone  of 
sclera  is  exposed  above  and  below  the  corneal  margin.  The  rhythmical  movement 
of  the  lids  is  often  entirely  absent  for  several  minutes,  is  also  generally  very  incom¬ 
plete,  and  is  replaced  by  a  slight  drawing  inwards,  and  by  a  weak,  screw-like  rota¬ 
tion  of  the  edge  of  the  lid.  This  symptom,  in  connection  with  the  wide  opening  of 
the  palpebral  fissure,  gives  to  the  physiognomy  of  the  patient  the  peculiar  hardness 
and  staring  appearance  which  is  mentioned  by  so  many  authors.  \ 

yV) 

These  disturbances  of  mobility  can  not  well  be  explained  by  the  exopbflraknus,  since,  as  a 
rub,  they  precede  for  a  long  time  the  protrusion  of  the  globe,  and  falL/r\puse  independently 
of  its  variations.  The  exophthalmus  increases  the  disturbances  obApbility  already  present 
only  by  an  increase  of  the  resistance  in  higher  degrees  of  develo&fereaA,  sometimes  to  such  an 
extent  that  the  palpebral  fissure  remains  open  up  to  a  certaimiaqj(tfleven  during  sleep,  whereby 
much  irritation  is  caused.  The  disturbances  of  mobility  in  6ue|tibn  can  not,  moreover,  be  de- 
I  faced  from  a  tonic  spasm  of  the  levator  palp ebrce  sup er  i&te  or  of  the  organic  muscle  of  the  up¬ 
per  lid,  since  voluntary  innervations  of  the  circular  mu^^are  sufficient  to  overcome  powerful 
contractions,  whose  actual  power  is  scarcely  less  tha»Hhe  normal.  The  freedom  of  the  volun- 
tary  movements  distinguishes,  however,  the  condftJ&jf  thoroughly  from  paralysis,  in  the  nar- 
r°west  sense  of  the  word.  It  can,  therefore,  weffiK&ts»id,  that  in  these  appearances  it  is  merely 
au  obstruction  of  those  reflex  currents  which^e  conducted  during  the  waking  hours  by  the 
sensory  nerves  of  the  surface  of  the  globe  by  the  retina  continually  to  the  ocular  portion 
°f  the  seventh  pair  of  cranial  nerves,  \nc$  in  the  circular  muscle  maintain  on  the  one  side  a 
certain  degree  of  tonic  tension,  o^  t^j^other,  however,  excite  the  rhythmical  movement  of  the 

The  most  important^WjQf  of  the  conducting  away  of  the  tears  is  coincident  with 
^  cessation  of  the  ri^^hients  of  the  lids  ;  hence  the  patients,  particularly  in  the 
ginning,  suffer  fj^Vuently  from  lachrymation,  and  this  indeed  so  much  the  more 
as  wide  oper&jQ  of  the  palpebral  fissure  increases  the  irritating  influence  of  the 
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the  process,  however,  the  irritability  of  the  sensory  nerves  is  considerably  blunted, 
the  palpebral  fissure  is  only  more  flooded  by  tears  when  severe  irritants  act  upon  the 
eye,  in  rough  stormy  weather,  in  a  smoky,  dusty  atmosphere,  etc.  In  ordinary  cir¬ 
cumstances,  however,  scarcely  more  than  the  normal  are  secreted.  From  their 
insignificance,  and  from  the  great  evaporation  upon  the  surface  of  the  globe,  which 
is  always  exposed,  desiccation  of  the  epithelial  layers  easily  occurs.  These  are  then 
found  actually,  in  the  later  stages  of  the  affection  and  in  exophthalmus  of  a  higher 
degree  of  development,  to  be  very  frequently  perceptibly  opaque,  dry,  and  flaky. 
Along  with  this  the  resistance  of  the  orbicular  muscle  naturally  increases,  whilst  the 
irritating  action  of  the  atmospheric  air  and  of  external  injuries  simultaneously  per¬ 
ceptibly  decrease.  The  disturbances  of  mobility  in  question  increase  with  the  xerosis, 
and  the  latter  sometimes  reaches  such  a  high  degree  that  the  touching  of  the  surface 
of  the  globe  with  a  feather  is  felt,  but  it  excites  no  pain  and  still  less  reflex 
spasms. 

The  xerosis,  according  to  all  this,  cannot  be  regarded  as  the  cause,  but  only  as  the 
effect  of  the  disturbances  of  innervation,  so  much  the  more  as  the  latter,  as  a  rule, 
precede  for  a  long  time  the  former,  and  the  xerosis,  moreover,  is  frequently  absent 
during  the  whole  course  of  the  affection. 

I.  There  is  only  one  very  common  disturbance  of  the  voluntary  movements  of 
co-ordination.  It  is  manifested  by  the  upper  lid  following  the  globe  only  slightly 
or  not  at  all,  when  the  visual  plane  is  depressed  ( Graefe ).  This  symptom  is  found, 
as  a  rule,  from  the  earliest  stages  of  the  disease  on,  along  with  the  above-described 
disturbances  of  reflex  activity.  Still  it  is  in  general  less  frequent  than  the  latter. 
It  varies  like  these  in  degree,  and  during  the  course  of  the  disease  often  disappears 
entirely  for  a  time. 

In  one  case  a  temporary  complete  cessation  of  the  lateral  movements  was  observed.  The 
visual  lines  of  both  eyes  stood  perfectly  parallel.  The  visual  plane  could  be  raised  or  depressed 
voluntarily.  The  movements  of  convergence  were  also  entirely  free.  Still  the  power  to  direct 
both  eyes  simultaneously  to  the  one  or  the  other  side  was  completely  absent.  Whilst  there¬ 
fore  the  lateral  straight  muscles  of  the  eyes  followed  unhindered  ^Xe  impulses  to  convergence, 
they  were  absolutely  paralyzed  for  innervations  for  lateral  vision,  TJhe  same  condition  occurs 
here  as  in  action  of  the  circular  muscle,  which  under  a  volunt^^flirect  impulse  contracts  with 
normal  power,  whilst  it  remains  completely  inactive  und!(pXopposite  impulses  which  aim  at 
depression  of  the  visual  axis. 


J5P 


c.  True  paralysis  is,  on  the  whole,  not^n^mmon,  and  generally  very  variable 
and  transitory.  It  affects  the  muscles  of  ^h^  e^e  with  relatively  greater  frequency, 
more  rarely  the  respiratory  muscles  face,  the  trigeminus  and  the  opticus. 

Oblique  positions  of  the  eye  are^nentioned,  in  fact,  by  various  observers,  as  qmte 
frequent  complications  of  Basedow'’ s^b^ase,  and  according  to  present  experience  are  dependent 
in  the  majority  of  cases,  withcmOhSlwt,  upon  obstructions  to  the  conducting  power  of  t  e 
motor  nerves  of  the  eye,  and  i^^Tole  these  in  every  particular.  Such  oblique  positions  may 
have  been  caused  in  many#oas^  by  an  excessive  fatty  degeneration  of  one  or  more  muscles  o 
the  eye  ( RecklinghausenX^^Jfc,  also  is  a  fixed  fact,  that  the  exophthalmus  in  itself  causes  a 
squint  in  a  purely  ipetfjmnical  way,  and,  moreover,  in  proportion  to  its  development,  caucfifi 
limitations  of  the  m^^fnents  of  the  eye  in  every  direction. 

In  this  class  ^©Afcinnly  belongs  the  not  very  uncommon  mydriasis  ( Mboren ,  Demme ,  nV 
tnanri).  It  rted\mly  occurs  in  connection  with  the  characteristic  disturbances  of  the  paralysis 
of  the  ocul<^ra$torius,  but  independently,  and  in  the  latter  case  may  possibly  be  dependent  upon 
the  stret^lMng  of  the  ciliary  nerves  caused  by  the  exophthalmus.  It  appears  more  frequeiwi 
howeWPvEc^  indicate  a  central  impediment  to  the  conducting  power.  The  paralysis  o 
re^rarory  muscles  of  the  face  is  usually  incomplete,  and  manifests  itself  by  a  peculiar  ngi 
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and  immobility  of  the  corresponding  halves  of  the  face  in  whistling,  blowing,  etc. ,  and  in 
emotion. 

Attacks  of  anaesthesia  of  the  trigeminus  are  more  frequent.  They  are  often  limited  to  the 
anterior  surface  of  the  globe,  and  may  then  often  be  explained  like  the  mydriasis  from  the 
Bfcretching  of  the  ciliary  nerves.  In  other  cases  they  extend  over  a  larger  surface,  and  must 
then  be  considered  as  hindrances  in  the  conducting  power  of  the  branches,  or  central  portions 
of  the  fifth  nerve.  With  such  a  degree  of  extent  they  are  in  general  very  variable  and  occur 
also  in  paroxysms. 

There  is  no  doubt  that  the  ulceration  of  the  cornea,  which  is  sometimes  observed  in  Base¬ 
dow’s  disease,  is  partly  connected  with  it,  pathogenetically,  and  that  also  the  sometimes  very 
considerable  drying  of  the  surface  of  the  globe  ( Mackenzie )  is  in  many  cases  actually  caused 
by  it.  Still  it  would  be  a  great  error  to  ascribe  a  neuroparalytic  origin  to  all  ulcerations  of 
the  cornea  in  Basedow’s  disease.  Ulcerations  of  the  cornea  also  occur  with  a  scarcely  dimin¬ 
ished  sensibility^,  with  great  ciliary  irritation  and  very  profuse  lachrymation.  They  are  then 
caused  probably  by  external  irritations,  and  are  especially  favored  by  the  wide  gaping  of  the 
palpebral  fissure. 

Disturbances  of  vision  are  also  observed,  but  are  usually  caused  by  the  mydriasis,  by  the 
drying  of  the  corneal  surface,  etc.  Cases  of  real  amblyopia  also  show  themselves  here  and 
there,  and  in  one  case,  perhaps  accidental,  a  real  amaurosis,  with  complete  atrophy  of  the 
optic  nerve,  was  found. 

5.  The  disease  is  frequently  complicated  with  anaemia  or  chlorosis,  with  great 
disturbance  of  the  general  nutrition,  producing  extreme  emaciation,  and  in  women, 
suppression  of  the  menses.  This  condition  of  things  is  met  with  very  frequently, 
especially  in  the  later  stages,  or  it  may  never  occur.  In  connection  with  it  w’e 
sometimes  meet  with  digestive  troubles,  dyspepsia,  watery  or  bloody  vomiting, 
bloody  stools ;  exhausting  sweats,  hypersecretion  of  urine ;  extreme  weakness  with 
a  tendency  to  vertigo,  tinnitus  aurium,  headache,  and  frequent  attacks  of  syncope ; 
finally  general  nervous  prostration  and  great  irritability.  These  symptoms  are,  how¬ 
ever,  not  constant,  but  may  occur  or  be  absent  in  an  apparently  normal  condition 
of  the  blood  ( Trousseau ). 

Pathology. — There  is  good  reason  for  supposing  that  all  these  complex  symp¬ 
toms  of  Basedow’s  disease  come  from  a  common  source,  and  this  is  ttHSk  sought  in 
affections  of  the  central  parts  of  the  sympathetic  nerve  ( Geigelyi^drich).  The 
pathognomonic  triad,  expplithalmus,  goitre,  and  cardiac  affiiQvm,  bears  plainly 
upon  its  face  the  angioneurotic  character,  and  may  be  rapiped  as  directly  con¬ 
nected  with  functional  disturbances  of  the  vaso-motor  cm*SSr  The  many  very  in¬ 
constant  additional  symptoms,  however,  which  give  j/fi^JSqwotean  form  to  the  dis¬ 
ease,  may  be  regarded  partly  as  direct,  partly  as  i^mran;  consequences  of  that  cen¬ 
tal  affection.  The  manifold  disturbances  of  inne^uion,  in  particular  of  the  motor 
and  sensory  nerves,  point,  like  the  frequent  psy^ycal  alterations,  to  multiple  sources 
°f  disease,  which  appear  disseminated  in  tlic(nk)st  various  points  of  the  brain,  in  its 
cortex,  in  the  separate  reflex  and  co-ordnqStteil  Centers,  in  the  nuclei  of  origin  of  indi- 
fldual  nerves,  etc.,  and  their  cliangq^Vfeness  and  transient  nature  are  only  to  be 
Scribed  to  circumscribed  paralyt^cflilatations  of  the  vessels,  which,  although 
secondary  in  the  brain,  as  el^eg^ere,  by  favoring  infiltration  and  inflammatory 
exudation,  lead  to  actual  v/H^tion  of  the  nervous  tissue,  and  may,  to  a  certain 
extent,  determine  the  fuac^jft&n  disturbances  dependent  upon  them. 

^  %  many  the  cervical^^l  has  been  regarded  as  necessarily  the  point  of  origin  of  the  dis- 
6ase  (draw.,  Kceben).  ^  Yeiw  remarkable  changes  in  it  have  actually  been  demonstrated  in  a 
juuiber  of  cases  ^^c^eau,  Reith ,  Cruise ,  M'Bonnel \  Traube,  Biermer ,  Virchow ,  Oeigel). 

other  cases,  Ifewe^r,  no  disease  of  the  cervical  cord  could  be  recognized  ( Recklinghausen , 
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Paul ,  Fournier ,  Ollivier).  The  characteristic  symptoms,  moreover,  do  not  correspond  to 
those  which  are  caused  by  operative  or  accidental  interruptions  of  conduction  in  the  sympa¬ 
thetic  nerve  of  the  neck  ( Eulenburg ,  Guttmann ).  The  suspicion  arises,  therefore,  that  the 
above-mentioned  changes  of  the  cervical  cord  are  merely  accidental,  and  perhaps  only  to  be  re¬ 
garded  as  local  neuro-paralytic  foci.  Moreover,  adhesions  of  the  central  canal  of  the  spina 
cord  and  of  the  medulla  oblongata,  together  with  distinct  signs  of  hyperaemia  and  inflamma¬ 
tion  in  the  surrounding  tissue,  have  been  demonstrated  as  probable  sources  of  Basedow’s  dis¬ 
ease  in  at  least  one  case  ( Geigel).  With  the  slight  attention  which  has  hitherto  been  given  to 
the  central  portions  of  the  sympathetic,  it  can  be,  however,  easily  supposed  that  morbid 
changes  may  often  exist  in  them,  even  if  they  may  not  always  be  very  perceptible  to  the  naked 
eye.  The  tendency  of  Basedow’s  disease  to  the  formation  of  multiple  morbid  foci  in  the  most 
diverse  regions  of  the  sympathetic  nerve  is  illustrated  by  a  case  ( Prael )  in  which  numerous 
foci  of  softening  were  demonstrated  in  the  brain.  It  manifests  itself,  however,  very  unequivo¬ 
cally  in  the  frequent  occurrence  of  circumscribed  paralysis  of  the  vessels  in  the  periphery  of 
the  body,  partly  pure,  partly  combined  with  inflammatory  exudations  and  oedema.  Here  be¬ 
long  also  the  deep  reddening  of  larger  cutaneous  surfaces,  accompanied  by  great  development 
of  heat,  sometimes  one-sided,  appearing  paroxysmally  or  with  psychical  excitement ;  the  con¬ 
stant  enormous  dilatation  of  the  vessels,  which  are  not  uncommonly  found  on  the  cheeks  and 
nose;  the  so-called  “  taches  cerebrales ”  {Trousseau,  Paul,  Dusch)  and  certain  ephemeral  for¬ 
mations  of  tumors,  entirely  analogous  to  them,  in  the  region  of  the  eyebrows  and  on  the  lids, 
which  are  sometimes  accompanied  by  enormous  swelling  of  the  venous  trunks  running  in  the 
neighborhood,  or  of  single  arteries  (Deces).  Diffuse,  tolerably  firm  swellings,  traceable  to  in¬ 
flammatory  exudations,  were  observed  on  the  cheeks  and  lips.  One  case  may  also  be  adduced 
as  an  example  of  a  secondary  inflammatory,  circumscribed,  morbid  focus,  in  which  great 
swelling  and  reddening  of  the  conjunctiva,  with  exudation  of  a  membranous  product  during  the 
course  of  Basedow’s  disease,  repeatedly  occurred  in  paroxysms  {Heymann). 


The  causes  of  the  affection  have  as  yet  been  but  little  investigated.  It  appears 
that  violent  mental  emotions  play  an  important  part  in  the  etiology.  The  disease  lias 
been  observed  exceptionally  in  children  (Rosenberg,  Trousseau,  Demi).  As  a  rule 
it  attacks  young  individuals  or  those  of  middle  age,  particularly  those  with  delicate 
constitution,  clear  complexion,  blue  eyes,  blonde  or  reddish  hair  and  irritable  nervous 
temperament.  Chronic  diseases,  hemorrhages,  etc.  increase  the  predisposition. 
Women  are  liable  to  the  disease  about  four  times  as  ofteivsAmen  (Dusch). 

Course. — The  development  of  the  disease  in  all  ^tspliases  is  occasionally  very 
rapid ;  a  few  weeks,  or  even  a  few  days,  accompWffivit.  As  a  rule,  however,  the 
symptoms  come  on  gradually ;  months  and  yeans  /Eyk,  during  which  the  heart-disease 
has  more  or  less  frequent  and  severe  paroxysms.  Then  the  goitre  and  exoph- 
thalmus,  finally  faulty  hnematosis,  indigestion^  etc.,  appear.  Sometimes,  however, 
the  latter  symptoms  open  the  series ;  the  n^art-affection  occurs  later,  and,  after  it, 
the  goitre  and  exophthalmus. 

Once  developed,  the  disease  ofl^j  exists  for  years,  with  more  or  less  variation, 
so  that  while  there  is  slight  chargWn  the  exophthalmus  and  goitre,  the  other  symp¬ 
toms  vary  individually  or  ^Attir  totality.  This  is  especially  true  of  the  heart- 
disease,  which  often  wTh£lJj?j&sappears  for  a  considerable  time,  so  that  it  looks  as  it 
the  disease  was  actua^v^topped,  till  it  finally  appears  again,  with  the  former  or 
even  greater  severi£y£* 

The  retractioarifciu  immobility  of  the  lids  may  also  disappear,  although  the 
exophthalmus  ^$mins. 

Termiua|&n. — The  patient  may  recover  completely,  or  at  least  be  so  far  im¬ 
proved  that  there  are  only  traces  left  of  the  goitre  and  exophthalmus,  or  of  either 
of  tlffc^  jThis  presupposes  that  the  heart-affection  has  been  permanently  removed, 
wl^i  it  continues,  experience  teaches  that  we  can  not  count  on  such  favorable 
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results,  even  when  the  other  symptoms  entirely  disappear,  as  relapses  usually  occur. 
We  can  count  the  least  on  improvement  in  the  digestive  power  and  haematosis  ;  and 
on  the  other  hand,  total  failure  of  the  functions  does  not  necessarily  involve  a  bad 
prognosis,  as  rapid  recovery  of  the  patient  has  been  frequently  observed  under  such 
circumstances,  when  the  heart  has  been  quieted.  Rapid  increase  of  the  anaemia, 
and  disturbance  of  digestion,  are  always  injurious,  as  the  patient  finally  dies  of 
exhaustion  ( Graefe ). 

In  general,  death  is  not  a  frequent  termination.  Out  of  56  cases,  7  died.  But 
permanent  cures  are  also  not  usual  (20  out  of  56).  Considerable  and  permanent 
improvement  was  observed  in  30  out  of  56.  cases  ( Busch ). 

Sometimes  in  great  exoplithalmus  the  cornea  is  destroyed  by  partial  ulceration, 
and  then  the  globe  is  destroyed  by  phthisis. 

Treatment. — The  recognized  angioneurotic  character  of  the  disease  has  in  later 
times  led  to  attempts  at  galvanization  of  the  cervical  cord,  and,  so  far  as  experience 
has  hitherto  gone,  this  seems  a  valuable  means  of  treatment.  In  fact  the  frequency 
and  force  of  the  pulse  often  diminishes  by  appropriate  treatment,  the  heart  becomes 
quiet,  and  the  difficulties  of  respiration  connected  with  violent  movements  disappear  ; 
the  nutrition  of  the  individual  is  also  improved.  Moreover,  the  goitre  and  the  exoph- 
thalmus  usually  rapidly  diminish  in  new  cases,  and  the  manifold  disturbances  of 
innervation  of  the  lids,  etc.,  are  usually  entirely  stopped  within  a  brief  period. 
Favorable  conditions  of  life,  sojourn  in  the  country,  cheerful  rest,  appear  to  promote 
permanent  cures. 


Some  persons  praise  systematic  water-cure  treatment,  which  is  to  be  combined  with  the  use 
of  digitalis  in  cases  of  highly  developed  cardiac  affection  ( Trousseau ).  Tonic  remedies  and 
iron,  which  are  antagonistic  to  disturbances  of  digestion  and  defective  blood  development, 
have  not  proved  of  service.  Men  especially  bear  them  badly,  and  it  seems  that  ergo  tine  and 
quinine  are  better  adapted  to  them  ( Oraefe ).  Iodine,  which  has  been  very  often  employed 
for  the  purpose  of  producing  absorption  in  the  region  of  the  thyroid  gland  and  orbit,  also 
leaves  us  in  the  lurch.  In  some  cases  it  is  said  to  have  caused  even  dangerous  accidents. 
Local  depletion  is  said  to  have  checked  the  development  of  the  goitre  and  ex^jjhthalmus  in  a 
remarkable  manner  ( Trousseau ).  In  order  to  protect  the  partially  denude^gLobfc,  tarsoraphy 
has  been  recommended  ( Graefe ).  This,  however,  usually  fails  in  the  d^jred  effect.  Hence 
the  tenotomy  of  the  levator  muscle  has  been  recently  proposed  in  plac^rjFfcfe,  in  so  far  as  a  slight 
ptosis  of  the  upper  lid  is  obtained  with  certainty  ( Graefe).  yC/ 
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2.  Abscess  of  tbe  Orbit. 


Symptoms. — This  disease  is  characterized  by  exophthalmos,  and  sicelling  of  th 
conjunctiva  and  lids,  that  have  appeared  with  symptoms  of  inflammation. 


The  latter  vary  with  the  intensity  and  extent  of  the  process.  This  is  usually 
accompanied  by  an  active  or  even  continuous  fever.  In  simple  inflammation  of  the 
orbital  tissue — that  is,  when  there  is  no  periostitis — the  pain  is  usually  dull,  and  only 
becomes  excessive  when  the  eye-hall  is  greatly  protruded.  It  is  increased  by  pres¬ 
sure  on  the  globe,  but  not  by  pressure  on  the  wall  of  the  orbit.  ( Graefe .)  At  the 
same  time,  the  conjunctiva  and  lids  show  their  participation  by  swelling  greatly. 
Not  unfrequently  the  former  covers  a  considerable  part  of  the  cornea,  in  the  shape 
of  a  large  cushion. 

Where  the  orbital  inflammation  is  deeply  seated  and  not  very  intense,  this  swelling  of  the  con¬ 
junctiva  and  lids  frequently  bears  the  character  of  pure  or  inflammatory  cedema.  When  it  is 
intense  or  superficial,  however,  it  often  appears  chemotic  or  erysipelatous,  is  hot,  tense,  and  deep 
red.  In  the  latter  case,  the  secretion  from  the  conjunctiva  is  usually  stopped,  and,  where  exposed 
to  the  air,  this  appears  dry.  On  the  other  hand,  when  the  swelling  is  more  oedematous,  the  secre¬ 
tion  usually  appears  increased,  and  may  foretell  a  blennorrhoea. 


The  exophthalmos  is  usually  in  proportion  to  the  extent  of  the  inflammation. 
When  the  abscess  is  deeply  situated,  the  protrusion  of  the  eye-ball  is  usually  regular, 
while  &  periosteal  swelling  usually  pushes  it  to  one  side.  {Graefe.) 

At  first  the  exophthalmos  is  often  slight,  and  can  only  be  recognized  by  a  cartful 
comparison  of  the  corneas  of  the  two  eyes.  But  in  other  cases,  the  eye-ball  pro¬ 
trudes  so  far  from  the  orbit,  that  the  lids  can  not  be  closed,  and  the  gaping  fissure 
left  between  them  is  filled  with  a  pad  of  conjunctiva.  The  movements  of  the  eye 
are  much  impaired,  painful,  or  even  impossible.  V 

At  first  the  cornea  appears  quite  clear  and  brilliatjtfOae  pupil  is  generally  con¬ 
tracted,  immovable,  and  quite  black.  Oplithalmosco^afly,  we  often  find  the  central 
veins  greatly  dilated. 

Subjective  affections  of  vision  are  rarely  al^s^).  The  visual  field  is  usually  misty, 
often  contracted ;  in  many  cases  even  sensjti^i^ss  to  light  is  lost. 


Causes. — The  disease  rarely  occ&r^^thout  a  perceptible  cause.  Sometimes 
rapid  change  of  temperature  is  blamrtiyfcs  the  immediate  cause.  The  most  important 
of  the  causes,  however,  are  injurkp.  particularly  concussions,  penetrating  and  perfo¬ 
rating,  and  most  of  all,  infectirfror^voumls.  The  actual  cautery  or  strong  caustics 
used  for  destroying  the  lachi^iaf  sac,  as  well  as  the  injection  of  irritating  solutions 
into  the  lachrymal  duct,^vvtheir  escape  into  the  surrounding  loose  tissue  through 
an  opening  in  the  w^Ts^mive  caused  very  injurious  orbital  abscesses.  {Mackenzie, 
Zander ,  Geissler,  JEhhWtf  Graefe.) 

Orbital  absce^t?  frequently  a  secondary  disease,  caused  by  a  propagation  of 
inflammationAam  neighboring  parts.  It  not  unfrequently  occurs  in  the  course  of  a 
purulent  Ailjbgitis,  from  the  inflammation  passing  through  the  orbital  fissures  to  the 
loose  com^tetive  tissue  of  the  orbit.  Then  it  usually  occurs  on  both  sides,  and 
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consists  of  a  number  of  small  hemorrhagic  abscesses  scattered  around,  and  occurring 
particularly  in  the  oedematous  fatty  cushion  and  muscles.  Then  externally  it  appears 
like  facial  erysipelas,  and  seems  to  have  been  often  confounded  with  it.  {Leyden.) 
Moreover  it  can  not  be  denied  that  erysipelas  of  the  head  and  scalp  often  enters  the 
orbit,  and  causes  similar  abscesses.  {Mackenzie.)  The  same  is  true  of  phlebitis,  which 
is  directly  or  indirectly  propagated  to  the  orbital  veins,  and  may  become  a  cause  of 
suppurative  inflammation  of  the  orbit.  {Mackenzie.)  Moreover,  suppurative  panoph¬ 
thalmitis  rarely  runs  its  course  without  extensive  infiltration  of  the  fatty  cushion, 
which  sometimes  results  in  partial  ulceration.  In  purulent  periostitis  of  the  orbital 
walls,  the  formation  of  abscesses  in  parts  anterior  to  it  is  an  almost  unexceptional 
rule.  Finally,  experience  teaches  that  the  orbital  connective  tissue  is  a  very  favora¬ 
ble  seat  for  metastatic  abscesses,  which  not  unfrequently  occur  in  the  course  of 
pyasmia,  puerperal  fever,  exanthema,  &c.  In  some  cases  the  orbital  abscess  may  be 
a  local  deposition  of  tubercle.  {Fischer.) 


The  Course  is  often  very  violent.  It  usually  passes  its  hight  by  the  eighth  or 
fourteenth  day,  and  then  terminates  with  gradual  decrease  of  the  inflammatory 
symptoms.  The  complete  removal  of  the  injuries  caused  by  the  process  then  not 
unfrequently  requires  weeks  and  months,  if  not  years. 

Sometimes  the  disease  is  more  subacute,  or  inclines  from  the  beginning  to  a 
chronic  form.  Then  it  usually  commences  with  less  decided  inflammatory  symp¬ 
toms,  or  these  soon  diminish,  if  they  have  shown  great  intensity  at  first.  The  eye, 
meanwhile,  is  slowly  pressed  forward  to  a  certain  extent,  while  the  conjunctiva  and 
lids  swell  with  oedema.  Thus  some  weeks  pass  without  material  change,  except 
slight  exacerbations  and  remissions  of  the  inflammation,  till  finally,  art  interferes,  or 
in  some  other  way  a  certain  termination  is  an  ived  at. 


Very  exceptionally  also,  so-called  cold  abscesses  have  been  observed.  During  months  and 
years,  pus  had  gradually  assembled  in  the  orbit  and  pressed  the  eye  a  little  forward,  without  any 
decided  signs  of  inflammation  having  shown  themselves.  But  finally  the  process  took  a  sudden 
start,  and,  with  the  usual  symptoms  of  acute  abscess  of  the  orbit,  went  on  to  its  termination. 
[Mackenzie,  Carr  on  du  Villards.) 

„  . 

Termination. — 1.  The  process  may  end  in  resolution.  Th*M#curs  most  easily 
before  abscesses  have  actually  formed,  that  is,  in  the  commcmjtetaent  of  the  inflam¬ 
mation,  when  this  has  not  begun  with  too  great  intensity. 

2.  If  a  considerable  amount  of  pus  has  once  bee»^3eloped,  it  almost  always 
perforates.  While  this  is  occurring,  the  fever  usimEy  diminishes,  pain  is  less 
intense,  the  swelling  becomes  softer,  and  a  point  w*Sjuctuation  usually  appears.  If, 
even  now,  we  do  not  evacuate  it  artificially-^a^mint  of  pus  appears  behind  the 
conjunctiva  or  on  the  lid,  sometimes  even  at>*J6hsiderable  distance  from  the  margin 
°f  the  orbit,  it  gradually  enlarges  and^M$)breaks  through.  Then  the  eye-ball 
recedes  in  proportion  to  the  completes^  of  the  evacuation  of  the  abscess.  It  is 
some  time  before  it  attains  the  nor^Tafrposition,  as  the  suppuration  generally  lasts  a 
long  while,  and  the  induration  o£  urc  walls  of  the  orbit  and  the  surrounding  oedema 
°oly  recede  gradually.  The  nera&ation  finally  closes  by  granulation.  In  most  cases 
the  abscess  opens  at  one  pa^Qsometimes,  however,  at  several  simultaneously,  or  at 
intervals.  OccasionallyNMfcn  a  number  of  sinuses  form,  which  extend  into  the 

orbital  tissue  in  the  mc^ varied  directions,  and  open  at  some  distance  from  each 
°tber.  ^  f 
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Sometimes  it  happens  that  the  sinus  is  closed  by  granulation  near  its  external 
orifice,  before  the  termination  of  the  suppuration  of  the  walls  of  the  abscess.  Then 
the  pus  collects  again,  and  the  result  is  a  repetition  of  the  entire  process. 

3.  The  eye-ball  is  frequently  much  injured.  But  sometimes  it  bears  a  great  deal. 
Cases  are  known  where  it  has  been  protruded  through  the  lids,  and  kept  in  that 
position  for  weeks,  and,  after  the  disappearance  of  the  inflammatory  symptoms,  has 
perfectly  regained  its  functional  power.  Still,  this  is  not  by  any  means  the  rule. 
Not  unfrequently  the  process  extends  to  the  neurilemma  of  the  optic  nerve,  a 
neuritis  or  neuro-retinitis  is  developed,  with  a  more  or  less  extensive  exudation, 
which  finally  leaves  a  gray  atrophy ;  or  as  a  result  of  the  pressure  on  it,  and  the 
disturbance  of  circulation,  the  optic  nerve  is  attacked  by  gray  atrophy,  the  eye 
becomes  blind,  and  this  may  occur  not  only  in  severe  cases,  but  also  where  the  eye¬ 
ball  has  been  but  slightly  protruded ;  indeed,  it  has  even  been  seen  after  simple  ery¬ 
sipelas  of  the  parts  about  the  eye.  ( Graefe .)  Retinal  detachments  also  occur  as  a 
result  of  orbital  abscess.  The  eye-ball  often  participates  under  the  form  of  irido- 
choroiditis,  and  atrophies  ( Tetzer ),  or  it  is  destroyed  by  suppurative  panophthal¬ 
mitis.  When  the  process  is  very  intense,  and  the  exophthalmos  extreme,  the  cornea 
is  often  necrosed,  or  else  abscess  or  ulcers  develop  in  it,  which  cause  perforation, 
and  finally  phthisis  of  the  globe. 

But,  apart  from  this,  the  mobility  of  the  eye  is  not  always  restored  after  it  has 
returned  to  its  normal  position  ;  a  more  or  less  decided  luscitas  remains.  For,  not 
unfrequently,  especially  in  extensive  abscesses,  some  muscle  or  nerve  suffers,  either 
directly  from  inflammation  and  partial  suppuration,  or  indirectly  from  the  formation 
of  thick,  hard,  and  extensive  cicatrices  in  the  orbital  tissue.  As  a  result  of  cicatritial 
contraction  of  the  conjunctiva  and  lids,  the  mobility  of  the  eye-ball  is  notunfre- 
quently  much  limited,  or  it  is  even  fixed  in  a  false  position. 

4.  It  is  a  very  important  point,  as  regards  the  prognosis,  that  not  unfrequently 
the  bony  walls  of  the  orbit  become  sympathetically  affected,  under  the  form  of 
periostitis  or  ostitis.  The  subsequent  result  is  then  usually  caries  or  necrosis. 
Through  an  opening  thus  formed,  the  orbital  abscess  ma&  exceptionally,  evacuate 
itself  into  the  nose  or  antrum,  the  pteregoid  fossa,  or  e^e^l^to  the  skull. 

5.  In  the  latter  case,  death  is  the  usual  but  not  coasl 
be  caused  by  direct  propagation  of  the  inflammati^Qff 

Occasionally  the  patient  dies  early,  before  thereQ^ny  great  collection  of  pus  in 


;  result.  Death  may  also 
he  brain  and  its  membranes. 

3  in  the 

orbit.  The  fatal  result  is  most  to  be  feared  the  process  begins  very  fiercely, 

or  when  it  depends  on  phlebitis,  as  this^e^pids  very  readily  to  the  brain,  as  well 
from  contiguity  as  by  thrombus.  As  pfelebixis  not  unfrequently  runs  its  course  r 
the  outward  symptoms  of  erysipelasQ^is  very  advisable,  in  the  latter  disease,  to 
carefully  examine  the  state  of  thq^ins  in  order  to  avoid  errors  of  prognosis. 


The  Treatment  is,  on^fi^sfhole,  the  same  as  that  of  abscesses  in  other  parts  o 
the  body.  Still,  the  indkj^jyhs  are  more  urgent,  on  account  of  the  great  danger  that 
'accompanies  the  procl^s^  The  first  indication  is  to  oppose  the  excessive  prolitera- 1 
tion  of  tissue,  toJi®k  it  as  far  as  possible  in  intensity  and  extent,  or  even  to  sup- 
press  it.  If  the^^Tence  of  pus  be  once  suspected,  the  abscess  should  be  opened  as  I 
soon  as  po^b(^>and  subsequent  care  taken  for  easy  escape  of  the  pus,  as  well  as  to  | 
the  favor*A©vbealing  up  of  the  abscess.  t 

1.  TOieh  there  is  a  probability  or  certainty  that  a  wound  caused  the  affection, 
we  carefully  to  the  fact  that  possibly  a  foreign  body  may  have  been  drived  | 
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into  the  orbit,  and  may  remain  there.  We  should  therefore  examine  the  conjunctiva 
carefully  to  discover  any  existing  wounds  or  cicatrices.  Frequently  shot,  pieces  of 
metal,  even  broken  pipe-stems,  &c.,  have  been  found  behind  quite  unnoticeable 
wounds  or  scars.  These  were  driven  into  the  orbital  tissue,  and  occasionally  incap- 
sulated.  If  the  probe  shows  the  presence  of  such  a  body,  it  must  be  cut  down  upon 
and  removed. 

If  the  orbital  abscess  be  developed  secondarily,  the  primary  disease  must  be 
treated  properly,  and  the  special  indications  of  any  existing  constitutional  disease 
attended  to. 

2.  The  indication  of  the  disease  aims  first  at  an  antiphlogistic  treatment,  answer¬ 
ing  to  the  existing  intensity  of  the  process.  Perfect  rest  of  mind  and  body,  as  a 
rule  keeping  in  bed,  a  small  amount  of  easily-digested  food,  &c.,  are  always 
required. 

Where  the  inflammation  is  very  intense,  and  severe  fever  exists,  internal  anti¬ 
phlogistic  remedies,  cooling  drinks,  and  when  there  is  great  excitement  of  the  cir¬ 
culation,  digitalis,  aconite,  and  similar  remedies,  are  to  be  used.  Local  applications 
of  ice  are  to  be  energetically  and  uninterruptedly  made,  and  seconded  by  repeated 
applications  of  leeches. 

The  leeches  are  best  applied  to  the  temples ;  but  in  case  the  skin,  in  the  im¬ 
mediate  vicinity  of  the  orbit,  be  erysipelatous,  or  if  the  brain  show  evident  signs  of 
sympathy,  it  is  better  to  apply  the  leeches  over  the  mastoid  process.  If  the  tension 
and  the  pain  severe,  and  the  eye  is  threatened  with  panophthalmitis  or 
destruction  by  ulceration  or  gangrene  of  the  cornea,  we  must  no  longer  delay  in¬ 
cision,  to  diminish,  at  least,  the  existing  pressure. 

For  this  purpose  a  sharp-pointed  bistoury  is  to  be  introduced  to  the  depth  of  one 
inch,  between  the  wall  of  the  orbit  and  the  globe,  on  the  side  where  the  latter 
appears  pressed  furthest  from  the  wall.  While  making  the  incision,  it  is  necessary 
to  remember  the  positions  of  the  walls  of  the  orbit.  At  the  inner  side  of  the  globe 
the  knife  is  to  be  introduced  horizontally,  somewhat  obliquely  backward  and  out¬ 
ward  from  the  median  line  of  the  head,  but  on  the  external  side  obliq^ly  inward 
and  backward. 

If  the  symptoms  of  inflammation  remain  moderate,  occasiomji^tephcations  of 
ice,  with  strictly  antiphlogistic  regimen,  will  be  sufficient.  I^Siie  subacute  form, 
no  local  elevation  of  temperature  is  perceptible,  a^&pflage  with  a  pad  is 
advisable.  /-<C/ 

3.  As  soon  as  we  have  cause  to  suspect  the  ^iSjej/c^of  pus  in  the  orbit,  we 

must  attempt  its  immediate  evacuation  by  the  me^™ above  mentioned;  otherwise 
we  run  the  danger  of  the  purulent  destruction  goin^dmrther  and  further,  of  sinuses 
forming  in  various  directions,  of  the  bones  and.aJ2becoming  sympathetically  affected, 
a,|I,  finally,  unsightly  cicatrices  occurring,  may  also  be  highly  injurious  to  the 

functions  of  the  eye. 

h  is  better  to  puncture  too  early  than  If  we  wait  until  fluctuation,  or  until  the  pres* 

once  of  pus  becomes  evident  at  some^pomt,  we  will  often  have  to  regret  the  results  above 
etailed,  or  even  worse.  But  if  weo^we  early,  and  very  little  or  no  pus  be  evacuated,  no  harm 

done ;  on  the  contrary,  it  oftery^Q^ens  that  all  the  symptoms  are  rapidly  diminished,  and  the 
process  is  arrested;  for  the  m^fcjwe  to  which  the  proliferating  tissue  is  exposed  has  itself  a  bad 
J!  ^nce  on  the  nutritiveVk^utions.  But  this  pressure  is  greatly  diminished  by  the  partial 
on  of  the  fascia,  aA  well  as  by  the  loss  of  blood  and  the  evacuation  of  small  abscesses. 
(ver,  small  abs^ps^^break  into  the  wound  more  readily  than  they  perforate  anteriorly. 
nce’  m  case  nojhin^ns  evacuated  immediately  after  the  opening,  we  may  hope  with  some 
34 
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reason  that  something  will  be  evacuated  after  a  time,  and  thus  the  object  be  attained.  At  the 
worst,  we  have  only  to  repeat  the  operation  after  a  while. 

After  the  puncture,  we  should  favor  the  exit  of  the  pus  by  only  a  very  mode¬ 
rate  pressure.  Injections  into  the  wound  for  the  purpose  of  washing  out  the  pus 
are  to  he  avoided,  as  the  water  may  diffuse  itself  in  the  loose  tissue,  and  cause  a 
decided  increase  of  the  inflammation  and  suppuration.  Immediately  after  the  opera¬ 
tion,  it  is  well,  by  careful  probing,  to  detect  any  existing  disease  of  the  hone.  If 
caries  or  necrosis  exist,  it  is  to  be  treated  in  the  manner  hereafter  given.  The 
wound  must  be  always  kept  open,  till  no  more  pus  is  evacuated,  and  the  abscess 
cavity  has  had  time  to  fill  up  with  granulations.  This  is  best  done  by  an  india- 
rubber  tube,  with  small  perforations  to  permit  the  escape  of  the  pus. 

If  the  granulations  become  exuberant,  and  protrude  beyond  the  conjunctiva,  they  are  to  be 
kept  down  by  applications  of  tincture  of  opium,  and  if  necessary,  snipped  off  with  the  scissors. 
If,  after  closure  of  the  opening,  the  globe  remains  somewhat  prominent,  and  there  is  oedema  of 
the  conjunctiva,  a  pressure-bandage  is  to  be  applied.  It  usually  answers  the  purpose  quickly. 

If  in  the  course  of  the  disease  the  eye-ball  appears  very  hard  and  tense,  ora 
hypopion  occurs,  paracentesis  cornese  is  urgently  required,  and  must  be  repeated  if 
Decessary.  If  pus  has  collected  in  the  posterior  chamber,  the  eye  is  lost.  But  we 
must  not  neglect  evacuating  the  pus,  as  soon  as  possible,  by  a  puncture  through  the 
sclera,  to  ease  the  pain  of  the  patient,  and  save  as  much  of  the  eye  as  possible. 

Attempts  to  prevent,  by  bandages,  &c.,  the  anomalies  of  position  of  the  eye-ball  and  lids,  which 
are  often  caused  by  contraction  of  cicatrices,  are  almost  always  fruitless.  Where  circumstances 
render  a  favorable  result  possible,  of  course  such  attempts  should  not  be  neglected. 

Special  therapeutics  gives  the  rules  for  treatment  of  the  disease  of  the  brain. 

Authorities. — Mackenzie ,  Traits  d.  mal.  d.  yeux.  Traduit  p.  Warlomont  et  Testelin.  I.  Paris. 
1865.  P.  168  et  seq. — Himly ,  Krankheiten  und  Missbildungen.  I.  Berlin.  1843.  S.  363 .—Canon 
da  Villards ,  nach  Arlt,  Krankheiten  des  Auges.  III.  Prag.  1856.  S.425. — Fischer ,  Lehrb.  derges. 
Entziindungen.  Prag.  1846.  S.  359 .—Stellwag,  Ophth.  II.  S.  1257, jiCl,  1263 .—Leyden,  Virchow’s 
Archiv.  29.  Bd.  S.  199 .—Graefe,  kl.  Mntbl.  1863.  S.  49,  et  seq.-^EnJw-,  ibid.  1866.  S.  W.—Teizer, 
Bydel ,  Wien.  med.  Jahrb.  1866.  4.  S.  75,  77.— 0.  Becher ,  VffifiSned.  Wochenschrift  1866.  Nr. 
65. — Kiichler ,  Deutsche  Klinik.  1866.  Nr.  21. — Graefe,  J©$iow’s  Jahresber.  1868.  IE.  S.  510. 
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XIV.  2.  S.  234 .—BTulke,  Lancet,  1867.  EL  S.  395;  ^Uidt’s  Jahrb.  133.  Bd.  S.  328. -Zander, 
Geissler ,  Verletzungen  d.  Auges.  1864.  S.  219^2$fl^oS,  399. 


3.  Periostitis  with  Caries  and  Necrosis  of 
the  Orbital  Walls. 


Symptoms  and  Course. — At  the  commencement,  the  disease  usually  resembles 
a  simple  abscess,  and  often  cannot  be  distinguished  from  it,  with  absolute  certainty, 
till  the  pus  has  been  evacuated  and  a  probe  passed  through  the  passage  thus  formed. 
Still,  from  the  first,  there  is  usually  excessive  pain,  which  is  often  extensive,  and  is 
generally  increased  by  pressing  or  tapping  on  the  orbital  walls.  The  superjacent 
conjunctiva  and  skin  ordinarily  participate,  subsequently,  in  the  inflammation. 
Moreover,  when  the  nffection  is  deeply  s'tuated,  and  its  center  is  not  at  the  apex  of 
the  pyramid,  the  eye-ball  is  not  pressed  forward  and  surrounded  by  the  swelling  so 
regularly  as  in  a  simple  orbital  abscess,  but  is  pressed  to  one  side  or  the  other,  and 
its  movements  interfered  with,  according  to  the  seat  of  the  affected  part.  ( Graefe .) 

The  process  is  often  acute,  with  high  fever  and  intense  symptoms  of  inflamma¬ 
tion,  which  rapidly  increase  till  suppuration  occurs,  and  perforation  follows.  In 
other  cases  the  intensity  of  the  process  is  moderate  from  the  firsr.  Then  it  is  less 
rapidly  developed,  or  even  inclines  to  a  subacute  course,  and  weeks  may  pass  before 
a  suppurative  perforation  occurs.  Fever  is  altogether  absent,  or  occurs  only  occa¬ 
sionally.  The  inflammatory  swelling  of  the  soft  parts  bears  more  the  character  of 
simple  oedema.  There  is  usually,  however,  considerable  pain.  Sometimes,  as  when 
it  is  of  syphilitic  origin,  this  occurs  only  periodically  at  certain  times  of  day;  but 
as  a  rule  it  is  continued,  and  vibrates  between  exacerbation  and  remission.  It  is 
usually  described  as  tense  or  tearing.  If  the  margin  of  the  bony  orbit,  qr  its  imme¬ 
diate  vicinity,  be  affected,  we  may  occasionally  perceive  the  protniskn/bik the  bone. 
or  the  detachment  of  the  periosteum;  the  latter  shows  itself  by  tfe^rccurrence  of 
an  indistinctly  fluctuating,  hard  tumor.  sQ* 

finally,  the  disease  of  the  bone  often  develops  itself  very^ijfody  and  gradually7, 
^’ith  such  undecided  symptoms,  that  it  may  long  remain  um^S^ved,  till,  after  weeks 
I  or  months,  the  process  takes  a  new  start,  and  the  pus/!3>?^s  through.  Especially 
^here  the  inflammation  is  deep,  is  it  easily  overlctfdve*lf4s  there  are  scarcely  any 
objective  symptoms,  and  at  most  a  more  or  less  aevkre,  occasionally  exacerbating 
Pa,n  points  to  the  existing  disease.  However,  v*Jaen  the  affected  bone  is  more  su- 
^rficinl,  the  cedematous  swelling  of  the  surrogating  soft  parts,  occasionally  also  the 
e«aed  thickening  of  the  bone,  or  the  protrusion  of  the  periosteum,  to- 

sdher  with  the  pain,  increased  by  pressi^  prevent  errors  of  diagnosis. 

As  a  rule,  perforation  takes  pla(riTo|iwardly  through  the  conjunctiva  or  lid  ;  the 
ormer  occurs  when  pus  lies  behrnd Nfre  tarso-orbital  fascia,  the  latter  when  the  dis- 
ef 'e  originates  in  the  margin  ofs^dJe  bone.  Usually  only  one  sinu>i  occurs ;  rarely 
le  pus  makes  a  road  throual^fi)keral  at  a  distance  from  each  other.  Exceptionally, 
w  ever,  it  happens  th^XJrfter  partial  destruction  of  the  bony  walls,  the  abscess 
)ens  into  the  nose,  fr3^^  sinus,  antrum,  or  the  cranial  cavity, 
he  pus  evacuaUA  is  usually  unhealthy;  it  blackens  silver  probes,  or  shows  by 
ation  a^brfd  smell  that  it  is  much  decomposed.  Only  when  the  disease 


»f  the  h 


'one  is  glancing  toward  a  cure  does  the  pus  become  thicker  and  benign. 
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Corresponding  to  this,  the  walls  of  the  abscess  have  the  characters  of  true  ulceration, 
which  is  especially  evident  at  the  mouth  of  the  cavity.  This  usually  appears  sur¬ 
rounded  to  a  greater  or  less  extent  by  swelled,  hut  relaxed,  not  unfrequently  granular 
tissue  of  a  bluish  or  brownish  red  color. 

Then  a  probe  introduced  through  the  sinus  proves  the  roughness  of  the  bone,  as 
well  as  the  exuberant  granulations.  We  rarely  find  loose  pieces  of  bone  at  first;  for 
it  usually  requires  some  time  to  throw  off  necrosed  splinters.  Exceptionally,  we 
pass  the  sound  through  a  rough  opening,  bordered  with  bone,  into  a  neighboring 
cavity.  Still,  this  rarely  happens,  as  caries  and  necrosis  are  usually  superficial. 

The  sinus  closes  permanently  only  when  the  caries  is  actually  stopped,  or  the 
piece  of  dead  bone  has  been  thrown  off.  If  it  closes  earlier,  whether  by  exuberant 
granulations  or  by  actual  cicatrization,  the  pus  collects  again,  and  the  process  is 
repeated.  Then  the  destruction  of  the  soft  parts  and  bones  is  sadly  increased. 
Frequently  months,  and  even  years,  pass  before  the  termination  of  the  process. 

Causes.— The  disease  is  not  ur.frequently  developed  primarily,  as  a  result  of 
concussions  and  injuries  of  the  orbit,  although  weeks  and  months  may  often  pass 
before  its  symptoms  are  perceived.  Recently,  it  has  often  been  caused  by  careless¬ 
ness  in  operating  for  destruction  of  the  lachrymal  sac.  It  also  frequently  occuis  as 
a  local  manifestation  of  constitutional  syphilis,  and  then  usually  runs  a  subacute 
course.  Mercurial  poisoning  and  gout  are  also  considered  as  causes.  Most  fre¬ 
quently,  however,  scrofula  is  the  cause  of  caries  and  necrosis;  hence  a  veiv  gieat 
percentage  of  the  cases  is  found  among  badly-nouri3hed  children.  It  then  often 
appears  in  several  bones  simultaneously,  or  at  short  intervals,  and  is  usually  char¬ 
acterized  by  great  torpidity  and  a  very  slow  course.  Its  favorite  seat  is  the  bony 
margin  of  the  orbit,  and  especially  the  outer  lower  part.  Often  also  there  is  no 
apparent  cause.  The  disease  seems  to  develop  spontaneously  in  otherwise  healthy 
individuals. 

Secondarily ,  caries  and  necrosis  occur  quite  often  as  a  result  of  orbital  abscesses, 
of  phlegmonous  dacryocystitis,  sometimes  also  of  facial  erysipelas  and  embolia.  In  i 
some  cases  the  orbital  walls  are  affected  by  a  propaga^^f  the  process  from  the 
neighboring  bones  of  the  face.  Swellings  which  devgt^in  the  neighboring  cavities 
and  push  their  walls  apart,  not  unfrequemly  also^Q^e  caries  and  necrosis.  Finally,  j 
suppurative  meningitis  and  abscesses  of  the  ^n(0y\ure  to  be  mentioned,  as  possil  f  j 
causes.  In  fact,  not  a  few  cases  show  thattffi^sses forming  in  the  brain  primarily 
may,  by  carious  destruction  of  the  orbit^n)d&  a  way  out,  and  thus  be  evacuated. 

Termination— As  a  rule,  the  pitf&ss  ends  in  recovery,  after  the  carious  portion 
of  the  bone  has  lost  its  rough nes^anu  perhaps  some  part  has  been  necrosed  < 
thrown  off,  which  usually  occuQmradually,  and  in  small,  often  microscopic,  splintery 
rarely  in  large  fragments.  Xf&rhn  the  site  of  the  former  roughness,  or  on  the  e  ge 
of  the  bony  cavity,  granuMvhis  develop ;  the  pus,  escaping  from  the  sinus,  I)eco"1^ 1 
diminished,  and  is  he^thpr  looking ;  the  sinus  itself  contracts,  the  parts  aroun  1 
opening  become  liohte^red ;  finally  it  closes  up,  not  again  to  break  out.  I 

Sometimes  re^vehy  occurs  in  this  way  without  serious  injury  having  occurre^  I 
Much  oftei^e^^vever,  the  cicatritial  formation  leads  to  unfortunate,  peimane  ■ 
results,  w^VraSnay  render  doubtful  the  continued  existence  of  the  function,  or  1 
of  the  ^!\fcself.  This  of  course  depends  greatly  on  the  locality  and  extent  o  I 

V^Sies  and  necrosis  occur  most  frequently  at  the  margin  of  the  orbit,  and  deetioy  I 
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Jar^er  or  smaller  portions  of  the  marginal  ring,  which  is  partially  explained  by  the 
fact,  that  this  part  is  most  exposed  to  injury,  and  that  in  individuals  predisposed, 
especially  in  scrofulous  children,  even  apparently  slight  injuries  suffice  to  occasion 
inflammation  of  a  bad  nature  in  the  hones.  The  result  is  a  deep,  funnel-shaped 
cicatritial  contraction  of  the  external  skin,  which,  in  most  cases,  causes  more  or  less 
ectropion. 

•The  process  is  also  often  observed  in  the  anterior  third  of  the  orbital  walls.  In 
scrofulous  children,  the  fossa  for  the  lachrymal  gland  is  especially  liable  to  the 
disease,  the  result  of  which  is  usually  cicatritial  eversion  of  the  upper  lid,  or  a 
lagophthalmos  caused  by  its  shortening;  for  under  such  circumstances  the  lid 
around  the  mouth  of  the  sinus  usually  ulcerates,  and  draws  together  from  cicatrhial 
contraction.  At  the  same  time,  the  granulations  sprouting  up  from  the  surface  of 
the  bone  and  the  tissue  surrounding  the  abscess  cavity,  change  to  thick  cicatritial 
tissue,  which  contracts  more  and  more,  and  thus  often  draws  the  cicatrix  of  the  lid 
close  to  that  of  the  bone.  If  the  inner  portion  of  the  anterior  wall  be  the  seat  of 
the  disease,  the  lachrymal  sac  will  usually  be  affected  and  injured. 

Less  frequently  the  caries  and  necrosis  occur  on  the  posterior  portion  of  the 
orbital  wall.  These  are  the  worst  cases ;  for  they  always  cause  extensive  suppu¬ 
ration  of  the  orbital  tissue  and  its  sequences.  The  optic  nerve  is  not  unfrequently 
affected,  and  its  function  destroyed  by  inflammation,  or  it  is  compressed  in  the  fora¬ 
men  opticum  by  the  swelling  of  the  bone  and  periorbita  till  it  atrophies.  (Horner.) 
Moreover,  under  such  circumstances,  fatal  results  are  quite  possible,  for  the  excessive 
and  long-continued  secretion  of  pus  is  alone  sufficient  to  completely  exhaust  debilita¬ 
ted  patients.  If  the  walls  of  the  orbit  are  affected  secondarily,  for  instance,  from  a 
progressive  ozcena,  or  if,  as  occurs  occasionally  in  disease  of  syphilitic  origin,  a  carits 
of  the  orbital  walls,  at  first  limited,  gradually  spreads  over  a  large  portion  of  the 
bones  of  the  face,  even  strong  persons  will  finally  be  brought  down. 

Besides  this,  the  vicinity  of  the.  brain  is  of  the  greatest  importance.  In  caries 
of  the  roof  of  the  orbit,  the  meninges  and  even  the  brain  itself  suffer  socmer  or  later, 
and  usually  betray  this  by  very  marked  symptoms.  In  many  cas<^Cdeijth  is  thus 
caused  very  early.  Occasionally  it  occurs  suddenly  with  apoj^cfic  symptoms, 
because  the  ah-  cess  has  perforated  into  the  cranium  through  ^C^necrosed  portion 
of  the  roof  of  the  orbit.  Frequently,  however,  death  oc^u^pate,  and  after  long 
suffering.  It  is  remarkable  how  much  the  organism  caq/byfr  in  this  respect.  Not 
a  few  cases  are  known  in  which  the  orbital  abscess  wsfccantfected  (through  an  open¬ 
ing  in  the  bone,  caused  by  caries  or  by  simple  j^essm*e),  with  an  abscess  of  the 
brain,  as  large  as  a  lien’s  egg,  so  that  the  pus,  froiQine  brain  abscess,  was  conducted 
off  by  the  canal  passing  outward.  Such  absc^p  of  the  brain  existed  for  months 
or  years  without  peculiarly  marked  sympto^yndicating  them,  and  finally  arrived 
at  a  permanent  cure,  by  cicatrization.  a? 


Treatment.— As  in  caries  and^e^rosis  of  other  parts  of  the  skeleton,  the  first 
indication  aims  at  removing^  (^limiting  as  much  as  possible  the  inflammatory 
obange  of  tissue.  The  secoitft^Sire  is  to  evacuate,  as  soon  as  possible,  the  pus  that 
has  already  collected,  amBTNmaintain  a  free  escape,  as  well  as  to  favor  the  removal 
°f  dead  bone.  Finalld^^  treatment  should  influence  the  process  of  cicatrization 
0  reduce  the  evil  refiulra  as  much  as  possible. 

L  The  causa^>i5t^atioiis  are  especially  strong  when  the  disease  arises  from  some 
uyscrasia,  an  demand  constitutional  treatment;  without  this,  little  can  be 
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expected  in  syphilitic  or  scrofulous  cases.  When,  as  a  result  of  disease  of  the  hone, 
the  entire  organism  is  much  affected,  constitutional  treatment  must  not  he  neglected, 
since  a  bad  state  of  the  nutrition  of  the  body  reacts  very  unfavorably  on  the  local 
disease.  Of  course,  where  the  caries  is  a  secondary  disease,  the  primary  affection 
requires  a  proper  treatment. 

2.  The  direct  treatment  is  nearly  the  same  as  that  of  orbital  abscess.  In  the 
first  stage,  antiphlogistics  are  to  be  used  according  to  the  intensity  of  the  process. 
Where  the  process  is  very  chronic,  local  antiphlogistic  treatment  is  of  little  account, 
and  must  usually  be  limited  to  the  doubtful  benefits  of  mercurial  friction,  or  the 
application  of  a  padded  bandage.  Still,  such  processes  arise  from  dyscrasiaa,  and  if 
we  can  remove  the  cause,  local  antiphlogistics  are  usually  unnecessary. 

3.  As  soon  as  the  formation  of  an  abscess  is  evident,  it  should  be  opened.  The  rules 
for  this  were  given,  p.  529.  If,  at  the  same  time,  the  periosteum  appears  much  thick¬ 
ened,  or  pressed  out  by  pus,  it  is  very  important  that  the  incision  should  go  down  to 
the  bone,  on  the  one  hand  to  remove  the  tension,  and  on  the  other  to  prevent  the 
further  detachment  of  the  periosteum  from  the  bone.  Where  the  abscess  is  super¬ 
ficial,  this  is  not  difficult;  when  deeper,  it  is  often  impracticable.  But  then,  it  is 
often  scarcely  possible  to  recognize  the  condition  with  certainty ;  hence  spontaneous 
perforation  is  usually  awaited. 

4.  If  the  abscess  has  been  evacuated  externally,  the  closure  of  the  opening  must 
be  prevented.  This  is  done  by  introducing  charpie,  smeared  with  fat,  which  must  be 
renewed  daily,  or  by  the  use  of  gutta-percha  tubes.  Frequent  probing  must  not  be 
neglected,  to  test  the  condition  of  the  diseased  bone,  and  to  discover  early  any 
splinters  lying  in  the  sinus,  so  that  they  may  be  removed.  If  the  process  goes  on 
very  slowly,  and  all  symptoms  of  irritatior  are  gone,  and  the  pus  becomes  very  thin, 
the  charpie  may  -with  benefit  be  smeared  with  some  irritating  salve,  or  cauterizations 
with  nitrate  of  silver,  or  the  hot  iron  may  be  required  to  terminate  the  process.  Exu¬ 
berant  granulations  are  to  be  kept  down  by  nitrate  of  silver  or  tincture  of  opium. 
Not  until  the  bones  have  lost  all  roughness,  and  all  the  necrosed  part  has  been  thrown 
off,  and  only  a  little  healthy  pus  is  evacuated,  dare  wc  peira^ijie  closure  of  the  sinus. 

5.  To  prevent  shortening  of  the  lid,  or  ectropion, ^x^aries  or  necrosis  of  the 

margin  of  the  orbit,  tarsoraphy  may  be  very  useful^^Fhere  the  disease  of  the  bone 
is  situated  more-  deeply,  all  attempts  to  p  vevils,  resulting  from  cicatriza¬ 


tion,  fail. 


Jt»ART  II. 
TUMORS. 


Tumors. 


Nosology,  Symptoms,  and  Course. — Morbid  growths  of  every  description  occur 
both  in  the  eye-ball  and  its  appendages.  Some  are  rarely  met  with ;  others  are  of 
more  frequent  occurrence.  We  find  that  certain  of  them  affect  only  particular 
organs,  while  others  attack  any  part  where  blood-vessels  exist. 

They  were  formerly  distinguished  as  malignant  or  benign  ;  the  former  term  being 
applied  to  such  as  spread,  with  more  or  less  rapid  growth,  into  tissues  of  varied 
character,  and  destroyed  them ;  were  liable  to  extend  by  means  of  the  lymphatics 
and  blood-vessels,  setting  up  new  foci  in  different  parts  of  the  body ;  hence,  wTere 
difficult  to  remove,  relapsed  as  a  rule,  at  last  became  general,  and  assumed  a  consti¬ 
tutional  habit. 

These  peculiarities  do  not,  however,  depend  on  certain  specific  elements,  whose 
presence  or  absence  determines  the  benign  or  malignant  character  of  the  tumor. 
On  the  contrary,  the  typical  forms  of  normal  tissues,  of  epithelium,  and  of  muscle- 
cells,  of  connective  tissue  in  its  various  forms,  of  cartilage,  and  bone-cells,  &c.,  are 
repeated  in  the  structure  of  tumors  of  the  most  varied  nature.  Moreover,  the  benign 
or  malignant  character  is  not  determined  by  the  elementary  forms  alone,  but  by 
their  correspondence  with  the  mother-cells  from  which  they  originate.  The  same 
elements  have  a  different  prognostic  indication  according  to  the  tissue  from  which 
they  sprung;  that  is,  as  they  appear  homologous  or  heterologous.  They  are  danger¬ 
ous  when  they  depart  from  the  type  of  the  mother-tissue,  or  even  differ  from  it  in 
histological  character;  for  instance,  in  having  an  epithelial  charactei^Vhen  located 
in  connective  tissue,  or  cartilage.  Their  malignancy  increases  wft^tliey  are  very 
succulent,  and  when  they  have  a  large  amount  of  fluid  in  the  intmj®Hular  substance ; 
or,  when  they  are  very  perishable,  readily  breaking  dowmifikjuindergoing  rapid 
regeneration  by  means  of  luxuriant  granulations;  or  ag^iQwhen  the  basis  from 
which  they  arise  is  thickly  permeated  with  lymph  ancy^hOpyessels.  For  the  condi¬ 
tions  favoring  absorption  of  morbid  material  intoV£h$  olood,  and  its  dispersion 
through  the  system,  are  multiplied  in  proportion  tH^he  amount  of  soft  or  recremen- 
titial  matter  in  the  tumor,  or  as  the  number  o£/its  lymphatics  or  blood-vessels 
increases.  Then  the  immediate  results  are  h^®ttion  in  the  various  parts,  the  forma¬ 
tion  of  new  foci  in  the  most  varied  b*pW)ies,  and  finally,  the  not  unfrequent 
saturation  of  the  blood  with  foreign  Tals,  the  lowering  of  the  entire  nutritive 
conditions,  in  short,  the  occurimncjwlQ^m7£0am  (Virchow.) 

Tumors  can  only  he  correctly  HaJsified  on  the  basis  of  their  anatomical  origin. 
From  this  point  of  view  theresJ&)  three  chief  groups,  to  which  might  be  added,  as  a 
Fourth,  tumors  caused  by  hyfl^ds. 

Thejfo’stf  class  comptf^CWimors  composed  of  blood,  or  materials  coming  directly 
from  the  blood,  contsJ&WMn  natural  or  mechanically-formed  spaces,  sucli  as  extra* 
Nations,  transudation  and  exudation  tumors. 

,  Tim  second  c?fc^)c0mprises  tumors  due  to  collections  of  secretions  proper,  in  exist- 

cavities,  sibh  as  retention  and  dilatation  tumors. 

The  thtfgyclass  represents  growths,  the  true  new-formations  or  pseudoplasms, 
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which  grow  immediately  from  the  structure  of  the  organs,  originating  in  actual 
formative  processes,  or  a  true  proliferation  of  tissue.  (  Virchow.) 

A.  Tumors  of  the  first  variety  are  rare  in  the  parts  about  the  eye. 

Besides  some  cysts  observed  deep  in  the  orbit,  those  orbital  and  sub  choroidal  tumors,  formed 
from  hemorrhages  by  thickening  and  partial  organization  of  clots,  belong  in  this  class. 

B.  From  the  richness  of  the  ocmar  region  in  glandular  organs,  tumors  of  the 
second  class  are  frequent. 

1.  The  integument  of  the  eye-lids  and  neighboring  parts  of  .the  face,  is  often  thickly  strewn 
with  comedones  and  miliary  nodules.  Exceptionally,  from  the  hardening  and  deposit  in  concen¬ 
tric  layers  of  the  secretory  cells  of  the  sebaceous  follicles,  the  latter  reach  the  size  of  a  hemp- 
seed.  Thus,  whitish-yellow  nodules,  hard  as  cartilage,  are  formed,  which  are  very  prominent, 
and  much  resemble  “  pearl-tumors.”  In  former  times,  these  appear  to  have  been  described  as 
lUhiasis  ( Himly ),  or,  judging  from  some  old  wax  preparations,  as  grando.  In  a  case  recently 
observed,  a  zone,  two  lines  broad  along  the  free  edges  of  both  lids  of  the  left  eye,  was  covered  by 
such  nodules,  so  as  to  present  the  appearance  of  a  section  of  a  fig.  In  some  places,  the  tumors 
collected  into  racemose  clusters.  An  umbilication  could  be  distinguished  on  the  surface  of  most 
of  the  nodules.  The  eye-lashes  were  well  preserved,  and  grew  out  from  between  the  nodules. 
On  the  lower  lid  were  numerous  hordeoli.  The  skin  of  the  entire  face  appeared  richly  strewn 
with  similar  tumors,  together  with  miliary  eruption,  comedones,  and  numerous  acne  pustules. 

Sometimes,  in  this  region,  as  well  as  over  the  brows,  we  meet  with  true  sebaceous  tumors, 
with  fatty,  gelatinous,  or  even  honey-like  contents  ( atherom ,  rneliceris).  Hairs  occasionally 
grow  from  their  inner  walls.  (Himly,  Kerst ,  [. Hackley ].)  Sometimes  they  attain  considerable  size, 
press  into  the  orbit  (Schwarz,  Testelin).  and  may  cause  exophthalmos.  Occurring  near  the  lachry¬ 
mal  sac,  they  may  be  mistaken  for  an  affection  of  this  organ.  (Himly,  Ilasner.)  Some  cases  of 
molluscum,  observed  on  the  lids  (Mackenzie),  may  have  been  modified  sebacous  tumors.  Cha¬ 
lazia  (“hail-granules”)  may  also  be  regarded  as  cysts. 

2.  Acne  also  occurs  in  the  caruncle,  which  is  rich  in  sebaceous  glands.  It  sometimes  origi¬ 
nates  spontaneously  (Mackenzie),  sometimes  as  a  result  of  mechanical  irritation  from  foreign  bodies, 
inverted  cilia,  or  stiff  and  distorted  caruncle  hairs.  (Himly.)  Ulceration  of  one  or  more  sebaceous 
glands  is  the  usual  result.  Sometimes,  however,  the  retention  of  secretion  causes  inflam¬ 
matory  hypertrophy  of  the  stroma;  the  caruncle  swells  to  a  (^fcaVable  tumor,  and  the  dis¬ 
tended  follicle  appears  on,  or  projects  from,  its  surface  as  a  ^yHish,  round  nodule.  (Himly, 
Graefe.)  Its  contents  readily  condense  into  a  fatty  atheromat^SJmass.  (Benedict,  Weller.)  As  an 
exception,  extensive  concrements  form  (encanthis  cafowfoWtavhich  occasionally  attain  considera¬ 
ble  magnitude.  ( Blasius ,  Sandifort,  Schmucher,  A’/^y  ^^vow-and-then,  as  a  result  of  luxuriant 
proliferation,  the  caruncle  protrudes  as  a  large,  smw^Ajumor  (encanthis  fungosa ) ;  it  granulates, 
and  forms  fleshy,  warty  outgrowths.  Probably \al^b^some  of  the  mucous  polypi  (Mackenzie), 
which  have  been  seen  on  the  caruncle,  are  to  ljta’egarded  as  retention  tumors. 

3.  In  the  same  way  the  glands  of  the  co^^Jctiva  and  lachrymal  passages  are  subject  to  dila¬ 

tation  from  collected  secretion.  The  tiura)r  occasionally  develops  as  a  mucous  polypus,  more 
frequently  however  as  a  cyst.  These  am^rtcasionally  found  at  different  parts  of  the  conjunctiva, 
as  thin-walled  vesicles,  with  clear,  contents,  about  the  size  of  a  hemp-seed,  pea,  or  bean, 

projecting  perpendicularly  fromSimeflsurface  of  the  membrane.  If  the  thin  mucous  covering  be 
divided,  the  cyst  often  rolls^tQ^s  only  loosely  connected  with  the  surrounding  parts.  In  other 
cases  these  cysts  are  quite  fcrg^,  attaining  the  size  of  a  hen’s  egg,  or  more.  Then  they  often  grow 
into  the  orbit,  causing  exophthalmos.  In  such  cases  their  walls  are  usually  very  thick,  aponeu¬ 
rosis-like,  and  are  buJjKSsely  attached  to  the  orbital  connective  tissue,  which  is  thickened  into 
a  strong,  tendinoumAf/nbrane.  The  contents  are  mostly  fluid,  serous,  often  yellowish  or  brown¬ 
ish,  rarely  hen^A^ic,  exceptionally  milky  or  gelatinous.  They  are  most  usually  situated  to 
the  inner  siS^i^the  globe,  and  in  the  course  of  years  not  unfrequently  destroy  the  cribrifoi m 
plate,  pene^at^  into  the  nose,  and  expand  throughout  its  cavity.  (Bessel,  Garatheodori,  Hanoi) 
one  ca^e-^Mh  a  cyst  forced  its  way  through  the  optic  foramen  into  the  skull,  and  caused  pressure 
on  the  bterin.  (Delpech.) 
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4.  The  mucous  polypi  and  cysts,  'which  occur  in  the  nasal  and  frontal  cavities  and  in  the 
antrum,  and  sometimes  attain  such  enormous  size  as  to  contract  the  orbit,  or  even  the  cranial 

|  cavity,  by  pressing  on  the  bony  walls  ( Mackenzie ),  originate  mostly  from  the  glands  of  the 
mucous  membrane,  and  are  originally  caused  by  collections  of  secretion  ( Virchow).  Like 
orbital  cysts,  they  are  often  multicellular. 

5.  Swelling  of  the  lachrymal  sac,  which  accompanies  blennorrhcea,  particularly  the  so- 
called  hydrops  sacci  lachrymalis ,  should  also,  strictly  speaking,  be  classed  among  dilatation 

!  tumors,  as  well  as  dacryops ,  and  the  watery  vesicle  of  the  lachrymal  gland  {Ad.  Schmidt , 
Bm').  The  latter  is  by  some,  however,  attributed  to  hydatids  {Himly).  It  sometimes  de¬ 
velops  rapidly,  sometimes  more  slowly,  causes  marked  exophthalmos,  and,  by  displacement  of 
the  roof  the  orbit,  may  cause  pressure  of  the  brain,  or  even  the  symptoms  of  apoplexy. 
Sometimes  it  suppurates,  and  a  cure  or  a  fistula  results. 

6.  The  cysts  of  the  iris,  moreover,  deserve  mention,  although  their  reference  to  folding 
and  sagging  of  a  section  of  the  iris  ( Wecker)  will  scarcely  suffice  for  the  great  majority  of 
cases,  and  the  structures  in  question  most  probably  have  very  little  in  common  with'u  retention 
tumors.  ”  According  to  what  has  been  shown  {Hulk  Wecker ),  they  contain,  as  a  rule,  a 
serous-like  contents,  exceptionally  however  fatty  and  grumous,  and  even  hairs  {Gracfe). 
Their  cavity  is  lined  with  epithelium,  and  their  wall  is  connected  directly  with  the  tissue  of 
the  iris,  or  is  rather  nothing  more  than  rarified  iris  tissue  itself.  Such  cysts  are  situated  most 
frequently  in  the  inferior  part  of  the  iris,  and  sometimes  attain  a  very  considerable  size,  so 
that  they  almost  entirely  fill  the  anterior  chamber.  In  almost  two-thirds  of  the  cases  they  are 
said  to  have  been  caused  by  wounds,  particularly  by  perforating  injuries  of  the  cornea 
(Hulke). 

In  one  case  a  congenital  cyst,  with  clear,  serous  contents,  was  found  in  the  anterior  infe¬ 
rior  part  of  sclerotic,  and  referred  to  a  dilatation  of  the  canal  of  Sclemm  ( Waldhauer). 

’[A  case  of  cyst  of  the  iris  is  described  (Althof)  as  a  structureless  membrane  believed  to  be 
the  membrane  of  Zinn,  which  had  been  lifted  up  from  its  base  and  served  as  the  anterior  wall 
of  the  cyst,  the  posterior  wall  being  formed  of  the  atrophied  tissue  proper  of  the  cyst.] 

G.  The  growths  proper,  occurring  in  the  eye  and  its  adjuncts,  are  sometimes 
histoid,  composed  of  a  single  tissue,  and  are  then  often  simply  hyperplasia  of  any 
histological  constituent ;  again  they  are  orgagoid ,  composed  of  several  tissues,  which 
not  unfrequently  show  a  distinct  typical  arrangement,  and  thus  give  the  tumor  a 
resemblance  to  some  parts  of  the  body;  finally  sometimes  several  parta  unite,  and 
in  their  union  correspond  to  a  whole  system  of  the  body  (teratoid  tim&\  Besides 
these,  there  are  the  combination  tumors,  in  which  several  forms  liav/puHited. 

The  power  of  combination  in  tumors  is  very  extensive.  No^QvTiy  do  the  most 
varied  forms  unite  among  themselves,  but  tumors  of  all  three  </fyhe  above-mentioned 
varieties  unite  together.  Indeed,  it  occasionally  happens  in  one  growth,  cavi¬ 
ties  are  formed  by  extravasations,  transudations,  and  e^uWKions,  around  which  the 
compressed  and  inflamed  tissue  is  bulged  out  intC  a*T?yst.  Then,  again,  we  not 
^frequently  meet  with  tumors  of  the  first  or  se^ul  class,  in  whose  cyst  or  bed 
tumors  grow,  that  gradually  envelop  the  cyst,  ^even  grow  into  its  cavity  and  fill 
't  UP-  Pseudoplasmata  occasionally  fornijQsK  in  glandular  organs,  and,  by  me¬ 
chanical  obstruction  of  excretory  ductskNAuke  retention  of  the  secretion  and  the 
formation  of  cysts. 

This  change  of  type  in  tumors  i\v$ry  important  practically,  as  tumors  originally 
benign  may  gradually  become*  indignant.  In  general,  a  tumor  can  only  be  con- 
sidered  as  benign  as  long  as  ilr^snictly  homogeneous.  As  soon  as  it  ceases  to  be 
^ritmust  at  least  be  reffamtfXFas  suspicious  (Virchow),  especially  in  the  region  of 
I  the  eye. 

The  very  considerable  richness  in  lympathics  and  blood  vessels  of  these  parts,  as 
J'cU  ns  the  circui^San^pe  that  the  orbit  is  surrounded  by  cavities  very  difficult  or 
^possible  of  are  to  be  especially  regarded  as  rendering  even  the  continuous 

|  Progress  ofjrMtfior  injurious,  and  still  more  so  its  dissemination. 
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1.  Fibromata  contain,  as  sole  or  chief  constituents,  connective  tissue,  in  the  ordi¬ 
nary  sense  of  the  word.  They  proceed  mostly  from  the  stroma  of  the  part,  and 
especially  from  the  thick,  hard  expansions  of  which  the  membranes  are  composed. 
Rarely  they  originate  in  other  analogous  tissues,  as  the  bones,  and  are  then  hetero¬ 
logous.  They  frequently  are  histoid ,  and  then  represent  simple  hyperplasia.  Often, 
however,  their  formation  is  complex;  the  tumor  is  somewhat  organized.  Moreover, 
fibroma  is  often  found  as  a  combination  tumor,  either  because  adjacent  parts  of  a 
structure  have,  from  the  outset,  produced  different  elements,  or  because  a  tumor, 
purely  fibrous,  has  in  places  changed  its  type  occasionally,  and  developed  mucous  or 
cellular  elements  or  vessels,  or  become  cartilaginous  or  bony,  or  even  by  alveolar 
structure,  and  the  characteristic  deposits  of  epithelial  tissue  indicated  the  transforma¬ 
tion  into  cancer.  They  are  generally  divided  into  diffuse,  papillary,  or  warty,  and 
tuberose. 


a.  First  in  this  series  stands  elephantiasis,  which  has,  in  rare  instances,  been  observed  on  the 
lids  ( Carron  du  Villards,  Graefe),  as  well  as  some  forms  of  molluscum.  ( Virchow.) 

b.  In  the  second  class  may  be  placed  pinguecula.  This  is  only  found  in  the  ocular  conjunctiva, 
lying  in  the  palpebral  fissure.  Often,  however,  its  base  extends  into  the  episcleral  tissue,  or  even 
into  the  sclera.  It  is  about  the  size  of  a  hemp-seed,  in  rare  instances,  a  large,  flat,  roundish, 
sometimes  pendant,  yellowish-white  body,  which  externally  much  resembles  fat,  but,  on  close 
examination,  is  found  to  be  embryonic,  connective  tissue.  These  bodies  are  usually  covered  by 
dilated  vessels,  acre  painless,  and,  once  developed,  usually  persist  unchanged  during  life.  The; 
are  more  frequently  found  in  old  than  in  young  persons.  It  appears  that  exposure  of  this  portion 
of  the  conjunctiva  to>  external  injuries  is  to  be  regarded  as  the  cause  of  the  very  frequent  occur 
rence  of  this  sort  of  hypertrophy.  At  all  events,  frequently  recurring  irritation  of  the  conjuuctiva 
favors  the  establishment  of  pinguecula.  (Seitz.) 

c  The  papillary,  warty,  ragged  fibromata  are  occasionally  developed  on  the  skin,  conjunctiva, 
and  caruncle.  Exceptionally,  they  have  been  seen  growing  in  the  form  of  a  fringe  from  a  follicle  , 
of  the  latter.  (Carron  du  Villards.)  Their  starting-point  is  the  connective-tissue  stroma.  They 
here  form  as  small,  amorphous,  granular,  or  homogeneous  bodies,  in  which  cells  are  only  subse¬ 
quently  developed.  (  Virchow.)  Their  further  growth  results  from  increase  of  the  cellular  parts, 
or  that  of  the  intercellular  substance.  The  first  often  preponderates  so  much  that  an  actual  state 
of  granulation  results,  and  the  overgrowth  acquires  a  fleshy,  warti>CT  spongy  look,  such  as  occa¬ 
sionally  occurs  on  ulcers  of  the  conjunctiva  and  cornea,  prolapse^rte,  Ac.,  and  is  often.even  pedun¬ 
culated.  They  may  contain  few  or  no  vessels.  Usually,  ho^^fer,  such  tumors  are  traversed  by 
an  exceedingly  dense  net- work  of  vessels,  and  may  theu,^^yvered  merely  by  a  thiD,  superficial 
layer  of  soft  epithelium,  be  liable  to  spontaneous  hqui^ytoige  (Seitz),  which  sometimes  proves 
dangerous  from  its  magnitude.  Papillary  fibromata^e^tfilie  flat  on  their  substratum,  and  appear 
as  isolated  or  grouped,  pale  or  deep-red  noduletfJTliSre  or  less  hard,  which  are  usually  without 
sensation,  although  in  exceptional  cases  theyitobLgftcessively'.  (Beer.)  Sometimes  these  Dodules 
unite  to  tumors  of  the  size  of  a  raspberr  yJSfymly,  Chelius ,  Ammon),  which  usually  are  very 
vascular,  but  at  “times  may  be  of  quite  kJnark  hue,  from  the  pigment  which  they  contain. 

( Travers.)  They  are  often  found  elevjuq0jff  a  pedicle  above  the  surface.  (Mackenzie,  Arlt ,  Ilasner .) 
This  pedicle  is  formed  of  very  hard  ^Syiective  tissue,  and  usually  contains  large  vessels,  which 
cause  profuse  hemorrhage,  if  titel be  cut  off.  In  some  cases  these  growths  have  returned. 
(Artt.)  ^ 

d.  Tuberous  fibromatartfotamse,  among  others,  those  tumors  which  were  formerly  described 
as  fibroid,  steatomata,  fibVyj/polypi,  and,  when  situated  on  the  skin,  as  molluscous  tumors.  They 
consist  of  radiated  anjj^isciculate  connective  tissue,  which  occasionally  solidifies  to  a  cartilagi¬ 
nous  hardness,  bi^r^quently  are  much  less  consistent,  and  often  contain  a  large  amount  of 
mucous  tissue*  may  even  be  soft,  or  almost  fluid.  (  Virchow.)  Besides  the  skin,  the  fascw  j 

and  perioste^N^he  the  usual  starting-points.  The  hard,  firm  nodules,  which  occur  in  the  orbit* 
lie  usually  a^Nut  its  edge,  and  are  often  attached  by  a  broad  base  to  the  bony  walls.  As  a  rule*  | 
they  gri^A  slowly,  sometimes  ossify  (Graefe),  or  calcify  ( Badei •),  and  rarely  attain  a  great  size. 
(Sch%^yl%inlechner,  Zehender.)  If  large,  such  a  tumor  is  almost  always  a  case  of  combination 
.^"T,  e.  g.,  a  secondary  cyst  (Mackenzie),  a  transformation  into  cancer,  Ac.  The  softer  tuberous 
nata  are  often  pedunculated,  and  project  far  above  the  surface,  push  the  mucous  covering  | 
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before  them,  and  are  covered  by  it  as  far  as  the  pedicle.  The  latter  is  usually  hard,  and 
originates  by  one  or  more  roots  from  the  periosteum.  The  body  of  the  tumor  may  be  of 
cartilaginous  hardness  (Lawrence),  but  usually  it  is  very  soft.  These  pedunculated  fibromata, 
or  fibrous  polypi,  have  been  found  in  the  conjunctiva  ( Graefe ),  in  the  lachrymal  duct,  and  in 
other  cavities  lined  with  mucous  membrane.  On  the  conjunctiva  it  is  exceptional  for  them  to 
exceed  the  size  of  a  hazel-nut  ( Jilngken ).  The  depth  to  which  their  roots  extend  causes  them 
readily  to  return  after  extirpation. 


2.  Dermoid  tumors,  with  some  others,  were  formerly  classed  together  as  “  warts.” 
They  occur  quite  often  on  the  outside  of  the  lid,  and  on  its  free  margin.  Excep¬ 
tionally,  they  are  found  at  the  superior  reflection  of  the  conjunctiva,  whence  they  bulge 
out  between  the  superior  and  external  recti  muscles  ( Graefe ),  and,  as  they  are  con¬ 
nected  with  sub-conjunctival  fat,  they  are  mistaken  for  lipomata.  There  are  also 
numerous  cases  where  they  have  been  developed  on  the  corneal  border,  one  part  of 
them  being  on  the  cornea,  the  other  originating  in  the  conjunctiva  or  sclera,  and 
often  entering  deeply  into  their  tissue. 


These  warts  are  of  the  size  of  a  grain  of  pepper,  a  bean,  or  larger.  They  are  usually  round¬ 
ish  or  oval,  and  more  or  less  projecting.  They  are  often  as  soft  as  sponge,  but  frequently, 
too,  are  quite  hard,  or  even  cartilaginous.  Their  color  varies  exceedingly  ;  they  are  sometimes 
of  a  tendinous  whiteness,  fatty  yellow,  red,  brownish  red,  or  even  dark  brown.  The  surface 
of  the  tumor  is  sometimes  smooth,  sometimes  granular,  like  a  raspberry,  and  sometimes  bears 
upon  it  a  number  of  delicate  short  and  pale,  or  stiff,  long,  dark  hairs  (trichosis  bulbi).  These 
tumors  consist  of  a  pad  of  connective  tissue  and  elastic  filaments,  covered  by  a  thick  layer  of 
epithelium,  in  which  are  situated  the  hair-follicles,  either  with  or  without  accompanying  seba¬ 
ceous  glands  ( Virchow).  They  are  usually  congenital,  and  increase  gradually  with  the  growth 
of  the  body  'Ryba,  Fincher,  F.  Muller,  Graefe ,  Lainati ,  Visconti,  Achilli,  ancl  others). 

It  is  thought  that  these  must  be  connected  with  the  congenital  fissures  of  the  lids,  in  which 
at  least  indications  of  them  are  found.  It  is  believed  that  that  part  of  the  integument  which, 
in  the  growing  forward  of  the  lids  over  the  globe  is  changed  into  conjunctiva,  preserves  the 
character  of  the  external  skin  on  the  place  in  question,  and  thus  represents  the  dermoid  tumor 
(Wecker). 

3.  Lipomata.  These  contain  an  oleaginous  fat  in  nucleated  cells,  which  amXsually  some¬ 
what  larger  than  normal,  are  always  ragged,  and  depend  on  new  formationsj^^hyperplasia  of 
existing  fatty  deposits.  Sometimes  the  fat  preponderates  in  them,  and^raey  are  very  soft ; 
sometimes  the  connective  tissue,  when  they  may  possess  considerable  ^Qmence.  According 
to  some,  they  occur  most  frequently  in  the  orbit  ( Demarquay ).  0u2Vr  experienced  authors 
have  never  seen  them  there,  and  believe  lipomata  .observed  in  smm^tfrtions  to  have  been  vas¬ 
cular  tumors,  which  often  resemble  the  former  so  much  as  taken  for  them  (Schuh). 

In  one  case  a  lipoma  is  said  to  have  been  found  in  the  siV^cfm iuncti val  tissue  (0.  Becker), 
and  in  another  case  even  in  the  iris  (Mooren). 

O 


4  Myxomata. — The  chief  constituent  of  t \Q)  is  mucous  tissue,  which  is  normally 
represented  by  the  vitreous,  the  jelly  of  tWkiffljilical  cord,  and  the  neuroglia  of  the 
nervous  system.  It  is  intimately  rela^^^fo  fatty  tissue,  the  one  being  directly 
convertible  into  the  other  by  increase  ©decrease  of  fat.  They  are  very  soft,  often 
fluctuating  like  a  cyst.  From  tl\jj^cut  surface  exudes  a  filamentous  fluid,  which 
exactly  resembles  mucus.  TkeiSys  also  found  a  filamentary  basis,  with  elements 
much  resembling  connective(fr^ue  fibrillse,  but  very  loose,  and  filled  with  mucilagi- 
nous  fluid-  The  inter<jbrf^hir  substance  contains  cellular  elements  in  variable 
iUnount  and  of  differ A^N^orms  (  Virchow). 

In  recent  myo?ijq*?i!!^ie  round  cells  (mucous  bodies)  are  in  excess ;  in  old,  the  spindle-shaped 
ail(l  stellate  pre^Vn derate.  The  latter  sometimes  anastomose  and  exhibit  an  areolar  formation.  In 
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proportion  as  the  cells  disappear  or  are  more  abundant,  or  by  increase  of  fat  change  to  fat-cells, 
the  tumor  appears  hyaline,  medullary,  or  lipomatous.  It  frequently  happens,  also,  that  the  inter¬ 
cellular  substance  becomes  fluid,  and  cystoid  excavations  form,  or  that  the  framework  solidifies 
into  a  hard  mesh-work  of  connective  tissue,  or  even  becomes  cartilaginous,  or  contains  numerous 
vessels,  which  in  some  places  seem  of  a  talangiectetic  nature;  the  myxoma  partly  changes  to  a 
cystoid,  fibrous,  cartilaginous,  or  talangiectatic  form.  (  Virchow.) 

On  the  whole,  myxomata  do  not  occur  frequently.  They  usually  develop  aa 
homologous  tumors,  and  then  are  usually  benign.  Still,  they  are  capable  of  the 
most  varied  combination  with  other  tumors,  not  unfrequently  transforming  into 
very  different  tissues,  becoming  heterologous  and  decidedly  malignant  in  character, 
(Virchow.) 

Indeed,  it  seems  as  if  certain  growths  described  as  colloid  cancer,  which  have  affected  the 
entire  eye-ball  and  the  surrounding  orbital  tissues,  should  be  regarded  as  myxoma.  It  has  been 
observed  in  the  optic  nerve,  where  it  forms  tumors  more  or  less  extensive,  which  are  encapsulated 
by  the  sheath  of  the  optic  nerve,  push  the  eye  regularly  forward,  and  limit,  without  entirely 
arresting,  its  motions,  rapidly  cause  blindness,  and  run  their  course  without  pain.  In  one  such 
case  the  eye  was  already  evacuated  as  a  result  of  ulceration  of  the  cornea,  and  flattened  antero- 
posteriorly.  ( Rothmund .)  In  another  case  the  globe  still  retained  its  shape,  and  by  the  ophthal¬ 
moscope  the  pressure  of  the  growth  on  the  papilla  could  be  made  out  from  the  bulging  forward 
and  cloudiness  of  the  latter,  as  well  as  from  the  congestion  of  the  retinal  vessels.  (Graefe.)  Id  a 
third  case  the  myxoma  in  the  papilla  had  developed  in  company  with  a  number  of  analogous 
small  tumors  in  the  fatty  tissue  of  the  orbit.  ( Jacobson . ) 

In  a  fourth  case  the  myxoma  filled  the  entire  orbit  as  a  recurrent  tumor,  after  the  globe 
had  been  extirpated  on  account  of  a  tumor  of  the  posterior  part  of  the  eyeball,  which  reflected 
a  yellowish-white  light,  and  had  existed  for  two  years  [Lebrun). 

5.  Chondromata,  whose  basis  is  cartilaginous  tissue,  may  now-and-then  have  been  observed  in 
the  orbit,  and  are  mentioned  in  literature  under  the  names  osteo  steatomata,  osteo-sarcomata,  &c. 
{Mackenzie.  Chelius.)  But  it  is  difficult  to  determine  strictly  what  cases  belong  in  this  category. 
At  all  events,  oculists  very  rarely  meet  with  chondroma.  (Schuh.)  Once  a  bit  of  cartilage  has  been 
found  iu  a  warty  growth  on  the  edge  of  the  cornea.  ( Schweigger .)  Chondroma  have  also  been 
seen  in  the  lachrymal  gland.  ( Busch .)  They  sometimes  develop  from  normal  cartilage,  some¬ 
times  from  other  tissue;  hence  they  are  either  homologous  or  heteijokigous,  and  in  the  latter  case 
may  be  very  malignant.  They  may  be  very  soft,  or  ossify,  un^GSyimyloid  degeneration,  and 
ulcerate.  They  often  come  in  combination  with  other  tumog^Jte  myxoma,  cancer,  &c.  Their 
comparative  frequency  is  greatest  in  young  persons.  (  Vii'daftS^* 

6.  Osteomata  are  developed  from  connective  tissue  or  cartilaginous  base,  but  are  distin¬ 

guished  from  ossifying  fibroma,  chondroma,  &c.,  by  tbeyjWthat,  in  them,  the  whole  process  is  from 
the  first  directed  to  formation  of  bone.  They  are  d^eQ^fiard  as  ivory,  consisting  of  compact  bony 
substance,  with  vessels,  and  a  periosteal  or  cartUa^HVis  covering.  In  other  cases  the  tissue  is 
spongy,  and  even  contains  medullary  substaifc  s  canals  or  greater  cavities.  Osteomata  are 
usually  mere  hyperplasia,  but  they  also  occ^Ty^  heterologous  growths,  and  are  frequently  com¬ 
bined  with  other  tumors,  especially  myxoma,  cysts,  &c.  (  Virchow.)  Homologous  osteoma  occa¬ 
sionally  appears  as  an  excessive  develam^ent  of  certain  bones  or  of  entire  portions  of  the  skeleton, 
which  are  then  enlarged  into  shagpta^  masses,  leontiads.  (  Virchow ,  Acrel.)  More  frequently, 
however,  they  form  circumscrifS^rnmors,  which  project  more  or  less  above  the  surface  from 
which  they  originate.  Som^ti^^s  they  grow  immediately  from  the  substance  of  the  latter,  some¬ 
times  they  depend  on  a  proliferation  of  the  periosteum.  A  connective  tissue  tumor  forms  first, 
this  gradually  ossifies^naunites  with  the  subjacent  bone.  The  osteomata  occurring  in  the 
orbit  are  usually  as  hmfSb  ivory.  They  frequently  originate  in  the  diploe  of  the  bone  affected, 
and  readily  break  ily^figh  to  both  sides,  so  that  the  tumor  appearing  in  the  orbit  is  only  part  of  a 
growth,  whic^%OT^fects  into  various  neighboring  cavities.  ( Mackenzie ,  Knapp.)  This  should 
be  borne  especially  when  there  is  a  question  of  removing  the  growth  by  an  operation 

An  osteonra  can  usually  be  removed  without  danger  from  the  orbital  plate  of  the  ethmoid 
( Maisqm>lAe),  and  from  the  floor  of  the  orbit.  (Mackenzie.)  But  if  seated  on  or  near  its  roof,  such 
an  «per%won  would  be  very  hazardous,  for  the  simultaneous  projection  of  the  tumor  into  the 


TUMORS.  MYOMA.  GLIOMA. 


543 


cranium  is  never  betrayed  by  marked  symptoms  {Knapp).  Nevertheless,  even  osteomata 
originating  here  have  been  successfully  operated  on  ( Mackenzie ,  Knapp),  for  they  do  not  all 
grow  in  both  directions.  Exceptionally  also,  we  encounter  cases  where  bony  tumors  originate 
from  bones  in  the  vicinity  of  the  orbit,  press  against  its  walls  {Mackenzie),  and  even  perfor¬ 
ate  them  {Baillie).  Orbital  osteomata  may  be  small  or  large.  Now-and-then  they  have  been 
met  with  in  both  orbits  at  the  same  time  {Frank,  H.  Walton,  How  ship).  Young  persons 
suffer  from  them  more  frequently  than  old,  females  more  so  than  males  ( Virchow).  They 
often  proceed  from  wounds ;  their  development  and  increase  is  usually  very  slow,  sometimes 
painless,  at  others  very  painful.  In  some  cases  osteomata  are  said  to  have  receded  {Mackenzie), 
or  to  have  broken  off  from  the  basis,  or  to  have  been  thrown  off  by  suppuration  {Stanley),  or, 
after  operative  procedures,  they  have  broken  down  and  become  obliterated  through  carries 
(Brassant,  Sparing). 

1.  Melanomata,  whose  characteristic  constituents  are  cells,  heavily  loaded  with  pigment, 
such  as  occurs  in  the  uvea,  are  found  as  extensive  brown  or  black  discolorations  of  the  integ¬ 
ument  of  the  lids,  or  of  the  conjunctiva.  Sometimes,  however,  they  occur  as  spongy  tumors 
from  the  conjunctiva  or  orbital  tissue  ( Lisfranc ,  Cunnier),  again  as  warty  growths  from  the 
margin  of  the  cornea  ( Travers ,  Ed.  Jaeger,  Heedaus).  Occasionally  they  are  seated  on  the 
iris  {Graefe). 

8.  Myoma.  This  form  has  only  been  once  demonstrated,  in  combination  with  sarcoma  in 
the  region  of  the  eye.  It  was  situated  in  the  inner  quadrant  of  the  ciliary  body  and  choroid, 
ran  its  course  with  violent  pain,  and  two  years  after  the  enucleation  there  was  no  recurrence, 
The  tumor  occupied  the  entire  inner  portion  of  the  ciliary  body,  appeared  in  section  whitish, 
fibrous,  pigmented  in  its  anterior  periphery,  and  was  tolerably  sharply  limited  on  all  sides  from 
the  neighboring  normal  parts.  The  portion  situated  in  the  region  of  the  ciliary  body  consisted 
of  spindle-shaped  cells,  with  elongated  nucleus,  which  were  arranged  in  bundles  running 
meridionally,  and  resembled  in  their  appearance  the  non-striated  muscular  fibers.  A  nuclear 
division  could  be  nowhere  perceived  in  them.  The  intervening  spaces  were  filled  with  circular 
and  stellate  connective-tissue  cells  and  finely-fibrillated  intercellular  substance.  The  most  ex¬ 
ternal  periphery  of  the  tumor  consisted  of  round  cells,  between  which  were  situated  here  and 
there  deeply  pigmented  stellate  and  spindle-shaped  cells,  sometimes  also  connective-tissue 
fibers.  Capillary  vessels  were  also  found  there.  In  the  neighboring  portion  of  the  corpus 
ciliare  the  muscular  fibers  were  entirely  unchanged,  and  between  them  lay  neoplastic  em¬ 
bryonic  cells ;  yet  at  a  distance  of  from  2-3  millm.  beyond  the  limits  of  the  tumor  the  entire 
tissues  appeared  normal  {Iwanojf). 

9.  Glioma,  or  medullary  fungus,  proceeds  from  the  neuroglia  interstitial 

connective  tissue  of  the  retina,  and  is  composed  of  a  basis  analogjSh?  to  the  latter, 
and  of  cellular  elements  (  Virchow ). 

The  cellular  elements  form  the  mass  of  the  tumor.  They  d&^C^neraily  finely  granular, 
delicate,  circular,  very  small,  and  contain  a  relatively  verv^at^,  round  nucleus,  which  is 
closely  surrounded  by  the  cell-wall.  In  other  cases  they  appear  jome what  larger,  likewise  with 
very  moderate-sized  cell-body,  which  as  a  rule  takes  on  aS^ircular,  but  sometimes  very  regular 
form,  provided  with  fine  processes.  Here  and  there  linker  fiber  cells  are  seen  isolated,  with 
very  long  processes  and  a  very  slender  and  short  ce£*body.  Sometimes  also  several  of  these 
are  connected  together. 


The  intercellular  substance  is  sometime  ,  almost  fluid,  and  after  being  artificially 

hardened,  shows  the  fine  fibrillary  networ  o  the  neuroglia ;  occasionally,  at  least,  ir 

Peaces,  it  is  hard,  and  arranged  in  layeu^n  a  more  or  less  parallel  filamentary  stria - 

^on'  According  to  the  preponderance^jjbhe  one  or  other  sort  of  intercellular  substance,  the 


places,  it  is  hard,  and  arranged  in  layei 
fl°Q.  According  to  the  preponderance 


,  almost  fluid,  and  after  being  artificially 


o  the  neuroglia ;  occasionally,  at  least,  in 
a  more  or  less  parallel  filamentary  stria- 
i  one  or  other  sort  of  intercellular  substance,  the 


fe  quantities  of  homogeneous  granular  intercellular  sub- 


>rillae  arranged  in  regular  network,  and  containing  nuclei 
).  If  the  size  of  the  meshes  increases,  and  mucus  collects 


appe^^Jhe  tumor  is  transformed  to  a  myxoma.  But  often  the  cellular 
that  the  intercellular  substance  nearly  disappears,  and  ramifications 
^teeJs  becomes  a  prominent  feature  in  the  structure,  which  may  be  easily 
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may  change  to  a  medullary  sarcoma  by  a  further  development  in  size  and  contents.  All  these 
stages  of  transformation  are  often  found  in  the  same  tumor;  moreover,  by  excessive  develop¬ 
ment  of  its  vessels,  part  of  the  growth  may  furnish  a  typical  picture  of  fungous  hematodes. 
Hard  gliomata  are  more  like  fibromata,  and  in  some  cases  we  may  speak  of  combinations  as 
fibro-glioma.  In  these  growths  the  nervous  elements  always  perish  ( Virchow). 


Glioma  may  occasionally  deposit  its  first  germs  in  each  individual  layer  of  the 
retina  (. Iwanoff ).  As  a  rule,  it  appears  to  proceed  from  the  neuroglia  of  the  inner 
granular  layer  (Robin,  Hirscliberg),  more  rarely  from  the  external  granular  layer 
(Knajpp),  or  from  the  framework  of  the  internal  retinal  layers,  particularly  of  the 
layer  of  nerve  fibers  (Manfrecli,  Iwanoff).  It  is  sometimes  under  the  form  of  small 
white  or  gray  points,  which  increase  in  size  and  grow  to  one  or  several  larger 
nodules  ;  sometimes  it  appears  in  the  shajoe  of  a  superficial,  diffusely  extended  infil¬ 
tration,  which  gradually  thickens  in  one  or  more  spots,  and  thus  becomes  a  lenticu¬ 
lar  or  cake-like  tumor. 


If  the  glioma  appear  primarily  in  the  external  layers  of  the  retina,  it  usually  soon  perforates 
externally  ( glioma  exop hy turn).  It  then  appears  usually  as  a  circumscribed  nodule  of  soft 
consistence,  whitish  or  reddish-white,  vascular  appearance,  and  ragged,  cauliflower-like 
seamed  surface,  which  overlies  the  retina  already  generally  detached  throughout  a  wide  extent. 
The  elements  of  the  retina  are  thereby  as  a  rule  entirely  destroyed,  as  far  as  the  gliomatous 
infiltration  extends,  whilst  the  overlying  internal  layers  usually  remain  for  some  time  in  a 
state  of  integrity.  Later  the  gliomatous  infiltration  continues  to  extend  in  all  directions,  while 
new  nodules  are  ever  forming,  which  run  together.  Finally  the  retina  appears  as  a  thick- 
walled  funnel,  infiltrated  with  large  nodules,  the  pointed  end  of  which  is  connected  with  the 
entrance  of  the  optic  nerve,  and  which  by  progressive  growth  may  finally  fill  up  completely  the 
vitreous  space. 

If  the  glioma  is  developed  from  the  internal  layers  of  the  retina,  it  often  appears  at  first  as 
a  diffuse  infiltration  of  the  layer  of  nerve-fibers  with  a  collection  of  gliomatous  masses  upon 
the  inner  surface  of  the  limitans  interna.  This  exudation  appears  at  first  as  a  tolerably  uni¬ 
form  layer,  fibrillated  in  hardened  preparations,  in  which  processes  of  the  retinal  supporting 
fibers  enter  in  many  places.  Later  this  becomes  thickened  into  little  points  and  nodules  of 
different  size,  which  can  be  distinctly  seen  with  the  naked  eye.  Thte  majority  of  these  nodules 
are  formed  of  glioma  cells,  which  by  space  in  the  limitans  int&riran\e  directly  connected  with 
the  glioma  layer  of  the  nerve-fiber  layer,  and  have  eviden^Nfcrom  this  latter  reached  the 
free  surface  of  the  retina.  Larger  nodules,  moreover,  arnypl^Hlso  to  be  traversed  by  vessels, 
which  take  their  origin  from  the  retinal  trunks.  cases  the  glioma  in  the  internal 

layers  of  the  retina  is  developed  in  the  form  of  cir^Aii#)ribed  nodules,  which  by  increasing 
size  gradually  extend  into  the  internal  gr anukiHSye r .  They  are,  when  of  large  extent, 
always  very  vascular,  and  their  small  cellulhrHkeSients  appear  in  sections  to  be  collected 
in  concentric  rings  around  the  walls  of  tl&  ^S^els.  With  advanced  growth  these  nodules 
usually  perforate  the  limiting  membraneOWtereupon  the  secondary  growth  with  its  vessels 
increases  further  upon  the  inner  walk  or  the  retina,  and  in  the  form  of  a  large  tumor 
gradually  displaces  the  vitreous  hi isflCJ  ( glioma  endophytum,  Iwanoff).  The  gliomatous 
growths,  proceeding  from  the  inidfe^  layers  of  the  retina,  do  not  so  readily  cause  detach¬ 
ments  of  the  retina.  It  is  nf^i^Ccr  uncertain  whether  those  cases  in  which  the  infiltrated 
retina  was  found  lying  up  horoid  in  the  form  of  a  spherical  shell  ( Sichel ,  PoJcels)  or 

of  a  fig  {Ilorner),  shouldfce  Counted  among  the  endophytic  gliomata. 


The  process  erta^Sches  as  a  rule  very  early  upon  the  optic  nerve  and  choroid 
partly  by  cliregfcAuipagation,  partly  by  the  dissemination  of  new  germs. 

In  the  (^i^ierve  the  glioma  forms  at  first  circular  or  elongated  masses.  These  represent 
in  longitiVliml  sections  strings  of  small  round  cells,  which  extend  more  or  less  backward  be- 
tweei^/Cra^Hindles  of  nerve-fibers.  By  progressive  growth  the  nerve-fibers  gradually  become 
de&memted  and  the  orbital  part  of  the  optic-nerve  swells  more  and  more.  It  then  £ 
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cylindrical,  sometimes  spindle-shaped,  sometimes  it  is  pushed  forward  like  the  calyx  of  a  rose, 
with  considerable  increase  in  surface  of  the  lamina  cribrosa.  The  process  hereby  frequently 
propagates  itself  step  by  step,  or  leap  by  leap,  that  is,  by  dissemination  of  germs,  to  the  intra¬ 
cranial  portion,  which  then  not  uncommonly  forms  extensive  tumors,  which  generally  end 
fatally  within  a  short  space  of  time  ( Mackenzie ,  Joffroy).  Only  exceptionally  does  the  optic 
nerve  remain  unimpaired  in  advanced  gliomatous  affections  of  the  retina,  or  undergoes 
atrophy  (Virchow,  Knapp,  Schiess- Gemuseus). 

The  extension  to  the  choroid  takes  place  most  frequently  at  the  entrance  of  the  optic  nerve, 
where  the  stroma  and  the  vessels  of  the  retina  and  choroid  are  directly  connected.  In  other 
cases  the  process  encroaches  upon  places  in  which  the  retinal  tumor  touches  the  surface  of  the 
choroid,  and  then  cord-like  connections  are  sometimes  found  consisting  of  vessels,  the  adventitia 
of  which  is  covered  by  a  thick  layer  of  gliomatous  elements  ( Schwcigger ,  Ilirscliberg). 
Secondary  choroidal  foci,  however,  are  not  uncommonly  found  in  places  which  are  separated 
from  the  retinal  tumor  by  subretinal  fluid.  The  extension  then  takes  place,  either  by  the  vessels 
or  by  some  portions  of  the  retinal  tumor  becoming  detached,  falling  upon  the  choroid  and  here 
growing  luxuriantly  in  the  stroma  ( Knapp).  Such  secondary  choroidal  foci  appear  in  the 
beginning  as  thin,  soft,  whitish  membranous  deposits  upon  the  tapetum,  later  as  round  foci 
of  cells  under  the  choroidal  epithelium,  and  finally  as  smooth,  disc-like  nests  of  small  round 
cells  in  the  otherwise  completely  normal,  true  choroidal  tissue  (Knapp).  Since  the  growth 
advances  farther  and  farther  from  this  focus,  there  is  gradually  developed  a  lenticular  or 
cake-like,  or  bulbous  choroidal  tumor,  which  is  usually  more  firm  and  compact  than  the 
retinal  glioma,  and  in  its  stroma  a  more  distinct  fibrillation  can  generally  be  recognized.  It 
then  sometimes  happens  that  the  choroidal  tumor  remains  somewhat  behind  in  its  growth, 
while  the  retinal  tumor  fills  finally  the  entire  disposable  space  in  the  vitreous  chamber,  even 
causes  dislocation  or  destruction  of  the  lens,  and  thus  grows  through  the  pupil  into  the 
anterior  chamber  (  Weller,  Ammon,  Chelius).  More  frequently,  however,  the  choroidal  tumor 
extends  more  superficially,  surrounds  the  funnel-shaped  retina  like  a  shell,  and  finally  incloses 
it  either  entirely  or  throughout  its  greatest  extent  in  the  form  of  a  more  or  less  thick  shell,  in 
places  bulging  forward  like  knobs.  The  choroidal  glioma  is  under  such  circumstances  usually 
connected  with  the  region  of  the  entrance  of  the  optic  nerve,  but  elsewhere  is  very  dis¬ 
tinctly  defined  in  its  limits,  as  the  limiting  membrane  with  the  remains  of  the  tapetum,  and 
even  the  choriocapillaris  remains  intact  usually  for  a  tolerably  long  time.  The  latter  appear 
in  meridional  sections  (Fig.  84),  as  a 

dark  line,  which,  beginning  at  the  Fig.  86. 

ciliary  processes,  stretches  in  a  wind¬ 
ing  course  toward  the  entrance  of  the 
optic  nerve.  The  choroidal  glioma 
not  uncommonly  encroaches  in  its  ante¬ 
rior  border  upon  the  connective  tissue 
nnitingthe  ciliary  body  with  the  sclera, 
pushes  the  corpus  ciliare  to  one  side,  or 
destroys  it,  and  thus  reaches  the  ante- 
nor  chamber,  which  it  soon  entirely 
fills. 


Arrived  at  this  point  and  fre¬ 
quently  sooner,  detached  parts  of 
secondary  growth  commence 
to  take  on  retrogressive  metamoiy^ 
phosis,  to  undergo  fatty  degenera^^ 
lion,  to  calcify  or  to  disintegrfij 

The  circumscribed  fatty  despera¬ 
tion  always  proceeds  witl^^G^sider- 
able  enlargement  of  th^Vtna  cells, 
and  causes  the  transformation  of  the 
secondary  growtlm^&t\  caseous  lumps,  or  into  a  soft,  dirty  whitish-yellow,  deliquescent 
purulent  snbst^nce^he  chief  constituents  of  which  are  fat  cells,  fat  globules  and  fatty 
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detritus,  and  which  frequently  contain  large  quantities  of  salts. .  — Real  cystoid  degenera¬ 
tions  ( Sichel )  are  however  rare.  Sometimes  the  concretions  attain  a  considerable  size  (Robin), 
They  generally  consist  chiefly  of  phosphate  and  carborate  of  lime.  In  disintegration  some 
p^rts  of  the  tumor  show  a  yellow,  caseous  property,  and  allow  the  shrunken  cell-elements  and 
nuclei  to  appear  within  them.  The  more  compact  constituents  of  the  tumor  attain  by  these 
processes  sometimes  a  tendinous  or  even  cartilaginous  appearance,  and  form  plates  or  frame¬ 
work,  in  which  the  fatty,  sandy  or  caseous  remains  of  the  disintegrated  masses  lie,  and  which 
may  in  the  course  of  time  become  ossitied  in  part. 

Upon  the  basis  of  more  recent  observations  we  may  conclude  that  the  gliomatous 
process  is  in  this  way  scarcely  ever  really  and  permanently  to  be  stopped,  although 
some  older  experiences  appear  to  indicate  this.  This  much  is  settled,  that  partial 
recessions  of  the  glioma,  as  a  rule,  usually  bring  with  them  either  no  stand-still  in 
the  growth  of  the  tumor,  or  else  only  a  very  transient  one.  The  tumors  cease  to 
grow  sometimes  for  months,  and  even  years.  They  may  pften  be  connected  with  in¬ 
flammatory  attacks,  which  are  usually  manifested  under  the  form  of  irido-choroi- 
ditis.  The  globe,  then,  after  a  lull  in  the  inflammatory  attack,  often  becomes  soft  in 
a  marked  degree,  and  shrinks  together  perceptibly,  and,  in  case  the  opportunity 
offers,  we  can  demonstrate  in  its  interior  the  inflammatory  products,  such  as  poste¬ 
rior  synechise,  irido-cyclitic  membranous  patches,  ossified  plates,  upon  the  surface 
of  the  choroid,  etc.  (Schiess-  Gemuseus,  Hirschberg ,  Knapp). 

In  some  cases,  such  instances  of  transitory  atrophy  of  the  globe  have  been  seen  to  reappear 
repeatedly,  that  is,  alternate  with  periods  in  which  the  shrunken  globe  again  became  filled  up 
and  attained  a  higher  degree  of  tension,  while  the  after-growth  increases  (Knapp). 


In  the  majority  of  cases,  however,  there  is  no  period  at  which  the  process  is  at  a 
stand-still,  the  intra-ocular  glioma  increases  more  and  more,  disseminates  its  germs. 
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After  the  perforation  the  tumor  grows  on  the  external  wall  of  the  globe  or  of 
the  optic  nerve,  usually  in  the  shortest  time,  to  considerable  extent,  presses  upon 
the  orbital  structures,  or  grows  into  them  and  destroys  them. 

Very  frequently  secondary  masses  are  formed  in  the  episcleral  tissue,  or  upon 
the  external  surface  of  the  sheath  of  the  optic  nerve,  which  primarily  are  nowhere 
|  connected  with  the  intraocular  glioma,  and  hence  must  be  indubitably  referred 
to  germs,  which  have  been  carried  by  the  vessels. 

They  often  appear  very  early,  pene.trate  sometimes  very  deeply  into  the  thickness  of  the 
sclera  and  sheath  of  the  optic  nerve,  cause  in  places  an  attenuation  of  the  latter  to  a  mini¬ 
mum,  but  according  to  numerous  observations  scarcely  ever  actually  perforate  inwards,  and 
thus  grow  into  the  interior  of  the  globe  or  of  the  optic  nerve.  There  is  sometimes  a  single 
nodule,  sometimes  a  number  of  them.  The  orbital  portion  of  the  optic  nerve  has  been  found 
interspersed  with  numerous  gliomatous  nodules  throughout  its  entire  length  (Bade?').  Such 
extra-ocular  nodules  manifest  in  the  majority  of  cases  a  preference  to  extend  superficially 
upon  the  surface  of  the  sclera  and  sheath  of  the  optic-nerve,  by  not  uncommonly  enclosing 
the  globe  and  optic  nerve  for  a  considerable  distance  like  a  shell. 

Secondary  gliomatous  foci  often  develop  themselves  in  the  orbital  tissue. 
They  appear  at  first  nodular,  but  soon  spread  rapidly  and  destroy  lieteroplastically 
the  individual  structrues,  nerves,  muscles  and  lachrymal  glands.  They  here  appear 
as  large  cells  and  thus  assume  the  appearance  of  gliosarcoma.  In  case  they  meet 
with  nodules  in  their  progress,  which  lie  upon  the  episclera  or  in  the  sheath  of  the 
optic  nerve,  or  have  penetrated  through  these  from  within,  they  usually  blend 
rapidly  with  them.  The  orbital  glioma  finally  forms  not  uncommonly  an  actual 
cast  of  the  cavity  of  the  globe,  separates  its  walls  from  each  other,  or  by  pressure 
I  causes  real  losses  of  substance  in  them,  leads  to  their  carious  disintegration  (. Hasse , 
Uncle),  or  passes  directly  to  the  bones  ( Brodoicski ),  and  thus  opens  for  itself  a 
path  into  the  neighboring  cavities.  The  glioma  often  encroaches  upon  the  lids 
also  through  the  fascia  tarso-orbitalis  or  develops  in  them  new  secondary  foci. 

The  recurrent  gliomatous  orbital  tumors  also  follow  the  same  course ;  thej^taoceed  as  a 
|  rule  from  the  stump  of  the  optic  nerve,  causing  the  latter  to  bulge  very  iX^qlinally  per¬ 
forate  it,  and  pass  into  the  surrounding  orbital  tissue,  but  often  take  Vise  from  the 

fatty  bolster  of  the  orbit,  even  from  the  bony  walls  and  lymphatic  ghflQ^,  not  uncommonly 
deposit  foci  in  the  lids,  and  as  a  rule  grow  very  rapidly  to  a  consifT^ible  size.  They  also 
are  usually  of  the  small  cell  variety,  sometimes  even  when  the ^M^mry  tumor  was  of  the 
|  hrge  cell  variety,  and  therefore  belonged  to  the  category  of  gj^ffl3)ma  (. Hirschberg ). 

If  the  orbital  glioma  penetrates  through  the  roo$W  the  orbit,  it  may  be  from 
a  real  defect  being  formed,  or  that  the  bony  \wxlW themselves  formed  the  point 
|  of  departure  of  secondary  gliomatous  foci ;  ck&lh  as  a  rule  soon  follows,  since  the 
tumor  usually  increases  very  rapidly  in  sjzajffl^Le  the  skull,  forms  new  secondary 
f°ci,  and  thus  presses  upon  the  brain  and  more.  This  is  however  not  the 

usual  way  in  which  the  glioma  preaSSsQto  the  cavity  of  the  cranium ;  this  leads 
al(mS  tile  optic  nerve.  In  fact  tnJoptic  nerve  not  only  frequently  swells  to 
colossal  dimensions,  but  is  shfo^JJhded  with  numerous,  rapidly  growing,  dissem- 
uuited  foci,  which  are  genemtf^  crowded  together  particularly  in  the  neighborhood 
(,f  the  sella  turcica,  but^j^o met i mes  press  forward  into  the  spinal  cord  ( Reckling - 
"lusen:  Knapp),  and  s<5^*hmes  are  localized  in  other  cranial  nerves  as  neuroma- 

e  SWcUings  (Hjovt^Heiberg,  Recklinghausen). 

Besides  thqse^Qjhre  local  germ-disseminations,  secondary  foci  also  not  un 
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commonly  occur  in  distant  parts  of  the  body,  and  testify  unmistakably  to  the 
malignity  of  the  glioma.  Such  metastases  are  occasionally  found  in  every  part 
of  the  body,  not  excepting  the  most  distant  parts  of  the  bony  skeleton. 


The  lymph  glands  in  the  region  of  the  parotid  gland,  and  of  the  angle  of  the  lower  jaw 
(j Knapp)  in  particular,  which  are  connected  by  lymphatic  vessels  with  the  globe,  are  to  be 
regarded  as  a  frequent  seat  of  secondary  deposits.  The  lymphatic  glands  in  the  neck,  in 
the  mesentery,  etc.,  participate  less  frequently.  Among  the  viscera,  the  liver  appears  to 
be  the  most  disposed  according  to  past  experience.  Gliomatous  deposits  have,  however, 
exceptionally  been  found  in  the  kidneys,  in  the  ovaries  (. Heymann ,  Fiedler ),  in  the  uterus 
(Mackenzie),  etc. 


The  retinal  glioma  encroaches  upon  the  second  eye  in  about  a  fifth  of  the  cases 
( Hirscliberg ).  The  chiasm  then  very  exceptionally  forms  the  bridge  (Ejort, 

Heiberg,  Greeve),  or  the  secondary  growth  breaks  from  the  brain  into  the  other 
orbit,  and  here  pushes  forward  the  globe  (Lawrence).  As  a  rule  it  is  a  new 
deposit,  which  develops  itself  by  dissemination  in  the  other  eye  and  passes 
through  its  usual  course.  The  glioma  retinge  is  on  the  whole  a  not  very  un¬ 
common  affection,  for  it  is  observed  in  0.05  %  of  eye  patients  (. Hirscliberg ).  It 
can  be  called  a  disease  of  childhood  in  the  narrowest  sense  of  the  word  (Mackenzie),  \ 
at  least  an  undoubted  case  of  retinal  glioma  has  not  up  to  the  present  time  been 
observed  in  a  person  beyond  the  twelfth  year  of  life  (Hirscliberg).  The  age  at  | 
which  glioma  begins  embraces  the  entire  period  from  birth  to  the  twelfth  year. 
It  has  already  been  repeatedly  found  in  the  new-born  (Sichel,  Virchow,  Knapp,  u. 
A.),  so  that  we  must  assume  its  development  during  foetal  life.  In  several  cases  | 
it  was  seen  in  several  children  of  the  same  parents  (. Lerche ,  Sichel,  Graefe). 
regards  sex,  a  trifling  preponderance  has  been  found  in  boys  (Hirscliberg).  Special 
causes  are  unknown.  An  objectively  perceptible  kakochymia,  or  otherwise 
defective  diathesis  is  certainly  not  the  cause.  On  the  contrary,  the  great  majority 
of  the  children  attacked,  by  their  blooming  appearance  and  perfectly  satisfactory 
'general  health,  show  that  their  nutrition  is  normal.  External  injuries,  wounds, 
etc.,  can  just  as  little  be  charged  with  exerting  an  iirtl^^pe  upon  the  occurrence  j 
of  retinal  glioma  (Hirscliberg). 

10.  Sarcoma  vanes  exceedingly  m  its  appearajiQy  and  hence  is  described  under 
the  most  varied  titles,  as  fibrorplastic,  medu^^^melanotic  sarcoma  or  carcinoma, 
fatty  tumors,  medullary  fungus,  fibrous  pefinw,  etc.  Its  structure  sometimes  ap* 
proaclies  the  type  of  one,  again  of  an/fHv!hf;  group  of  connective  tissue,  occasion¬ 
ally  assumes  a  transition  form,  so^tmffr  we  have  to  distinguish  it  as  fibrous, 
mucous,  gliose,  melanotic,  cartilagin^^  or  bony  sarcoma.  Still,  the  preponderance 
of  cellular  elements  remains  its  j^uliar  feature.  These  cells  still  present  the  recog* 
nized  form  of  connective-tissi^cells,  but  they  are,  as  it  were,  in  a  state  of  hypel* 


trophy.  They  also  per^ 


.. _ „  _  r„  fbis  condition  without  further  development  inH 

perfect  connective  tissuq£VUn  the  other  hand,  they  combine  with  the  intercellular  j 
substance  to  form  aCeMively  firm,  coherent  structure,  containing  vessels,  and  are 
intimately  com\e(^d  with  the  neighboring  connective  tissue,  thus  presenting  a 
decided  difierm-t^orom  epithelial  formations,  and  especially  from  cancerous  ori 
cysticercous^t^fmrs.  Moreover,  the  intercellular  substance  often  recedes,  while  i  I 
cells  pr^^^^rate,  and  almost  hide  the  former.  The  sarcoma  thus  acquires  a| 
medulkr^or  (if  the  cells  are  rich  in  pigment)  a  melanotic  appearance.  (Virchow.) 
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The  cellular  elements  are  sometimes  stellate,  spindle-shaped,  or  roundish.  The  latter  often 
become  very  large,  and  then  contain  numerous  nuclei.  According  to  the  predominance  of  this  or 
that  kind  of  cell,  the  distinctions  into  reticulate,  spindle,  round,  and  giant-celled  sarcoma  are 
made.  The  former  most  resemble  growths  of  connective  tissue,  and  would  be  difficult  to  dis¬ 
tinguish  from  them  if  we  did  not  frequently  find  in  them  transformations  into  spindle  and  round - 
celled  sarcoma,  and  the  cells  more  developed,  and  so  preponderating  in  number  as  to  render  the 
intercellular  substance  only  recognizable  on  careful  examination.  Besides,  pigmented  stell  ate 
cells  uot  unfrequently  develop  in  such  masses  and  to  such,  an  extent,  that  nothing  but  masses  of 
dark-brown  pigment  can  be  seen.  Spindle-celled  sarcomata  (, fibro-plastic  tumors)  are  very  dis-  ‘ 
tinctly  characterized  by  the  peculiar  form  of  the  cells,  which  are  elongated,  and  at  both  ends 
terminate  in  filamentary  or  branched  processes,  and  have  long  oval  nuclei.  They  are  Mten 
ly  laden  with  pigment,  and  usually  very  friable,  so  that  free  nuclei  are  often  scattered  it 
their  tissue.  Sometimes  these  cells  lie  in  a  large  amount  of  intercellular  substance,  sometimes  so 
close  together  that  the  latter  is  invisible. 

By  approximation  and  parallelism  of  their  axes,  they  often  form  prolongations  in  the  shape  of 
a  leaf,  fasciculus,  or  band,  which  sometimes  cross,  and,  on  the  whole,  have  a  decided  influence  on 
eneral  appearance  of  the  growth.  The  round-celled  sarcomata  are  almost  always  confounded 
with  medullary  cancer,  and,  if  they  contain  much  pigment,  with  melanotic  cancer.  This  resem¬ 
blance  is  also  very  great,  if  closely-branched  vessels  or  remains  of  the  basement-structure  simu¬ 
late  the  appearance  of  alveolar  formation.  Still,  the  cells  in  sarcoma  have  not  the  epithelial  char¬ 
acter;  they  are  not  flat,  but  round,  oval,  or  at  most  disc-shaped,  nor  are  they  grouped  cell  against 
cell,  in  cavities  in  the  intercellular  substance,  but  lie  imbedded  upon  all  sides  in  the  matrix, 
although  but  a  minimum  quantity  exists.  Their  destructibility  is  excessive,  so  that  an  abundance 
of  free  nuclei  are  seen  in  the  preparation.  These  nuclei  are  proportionately  large,  and  have  large 
nucleoli.  These  round  cells  are  found  in  all  varieties  of  sarcoma.  They  are  often  very  small, 
particularly  in  gliosarcoma.  In  other  cases  they  appear  larger,  are  multinuclear,  and  by  numer- 
s  transformations  (often  alongside  of  each  other  in  the  same  preparation)  they  attain  very 
great  size.  If  these  giant-cells  fall  out  of  the  stroma,  an  alveolar  appearance  may  be  caused; 
still,  only  one,  not  several  large  cells  or  a  group  of  them,  lies  in  each  cavity.  (  Virchow.) 

The  intercellular  substance  is  rarely  pure  connective  tissue  capable  of  producing  gelatin.  It 
sually  contains  albuminous,  caseous,  or  mucous  constituents.  Where  it  occurs  in  greater  pro- 
|  portion,  it  assists  in  the  distinction  of  the  variety  of  sarcoma.  It  is  occasionally  fibrilated,  and 
ps  the  tumor  as  fibro-sarcomatous.  In  other  cases  it  is  granular.  This  occurs  most  frequently 
ln  gliosarcomata,  and  some  small-celled  myxosarcomata.  Finally,  it  frequently  appears  as  a 
homogeneous,  hyaline,  gelatinous  mass,  traversed  by  broad,  dark  filaments  (in  sorifewyxosarco- 
Dlata);  or,  it  may  be  very  dense  and  firm,  almost  cartilaginous.  It  either  ma^N^ve  the  latter 
peculiarity  from  the  first,  or  may  acquire  it  by  a  sort  of  sclerosis  of  the  fibrom^&fnucous  masses. 
Such  a  condensation  usually  precedes  calcification  or  ossification,  and  for^tf^ne  ordinary  course 
|  of  development  of  osteo-sarcoma.  {Virchow.)  vC^ 

All  sarcomata  contain  vessels.  These  grow  from  the  basis  into/feWMaimor,  and  branch  out, 
sometimes  forming  loose,  sometimes  close,  net- works.  (  Wedl.)  ^Imp^ne  cases  the  vessels  are  so 
numerous  as  to  form  the  chief  part  of  the  mass,  and,  from  thei*si?^give  the  tumor  the  appearance 
of  fungous  liaematodes  {sarcoma  talangiectodes).  Of  courseSfce  presence  of  numerous  vessels 
ar°r$  the  rapid  growth  of  the  tumor,  and  increases  its  fluM  contents,  and,  consequently,  its  infect- 
I  11]?  power.  Hemorrhages  occur  either  outwardly  o^Kfaardly.  In  the  latter  case,  they  may 
use  rapid  increase  of  the  tumor,  and,  by  the  gVi&wb  transformation  of  the  extravasation  to 
|  Pigment-granules,  may  give  it  a  melanotic  coloi^v 

Sarcoma  usually  develops  in  th^Tobrn  of  nodules,  which,  under  some  circum- 
Stanoes  may  become  quite  large, ^ancrty  the  formation  of  new  foci  may  readily 
acquire  an  irregular  appearancfiX^f  such  tumors  grow  on  surfaces,  they  readily 
|  InoJect,  and  if  on  membrane^feen  have  a  polypoid  or  fungoid  shape.  More  rarely, 
l0ma  appears  dihusebO^J^Mie  interior  of  an  organ,  like  an  infiltration  or  a  hyper- 
Hhy.  If  seated  in  , 

I  Mechanically,  and  tb 


;]at\mar  organs,  the  natural  canals  and  cavities  may  be  dilated 
^mptoms  of  a  cysto-sarcoma  created.  ( Virchow.) 


as  ii 


carefully  distinguished  from  that  where  a  sarcoma  has  formed  in  the  wall 
_  cyst,  and  grown  into  it ;  or  where,  by  partial  softening  and  breaking  down 
!>^%OTToma  has  cavities  formed  in  it;  or  becomes  covered  with  a  hard  envelope,  and 
fcaj 


‘tjj^^fcapsulated. 
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Sarcoma  has  a  peculiar  predilection  for  connective  tissue  proper.  It  may,  how¬ 
ever,  originate  from  any  structure  belonging  to  the  connective-tissue  series.  Then 
the  peculiarities  of  the  matrix  are  usually  repeated,  to  some  extent,  in  the  tumor,  so 
that  the  sarcoma,  according  to  its  origin,  is  fibrous,  mucous,  glious,  cartilaginous, 
osseous,  or  melanotic.  However,  this  tendency  to  the  type  of  the  mother-tissue  is 
not  absolute.  Besides,  the  combination-power  of  sarcoma  is  very  great,  and  not 
unfrequently  a  variety  of  different  kinds  of  growths  may  be  seen  in  the  same  tumor, 
which  do  not  always  even  belong  to  the  connective-tissue  series.  Still  more  fre¬ 
quently  do  we  see  the  elements  of  sarcoma,  along  with  those  of  cancer,  growing 
from  the  cells  of  the  matrix.  {Virchow.)  The  first  are  then  sometimes  arranged 
inside  the  sarcomatous  tumor  in  the  form  of  sack-like  fibres,  anastomosing  richly 
with  one  another,  and  provided  with  conoid  or  club- like  outgrowths,  and  thus 
present  a  cancroid  structure,  which  has  been  often  described  under  the  name  of 
adenoid  growth.  ( Hirchberg ,  Recklinghausen.)  In  other  cases  we  find  hyaline  cords 
of  cartilaginous  tissue  ramifying  and  anastomosing,  plexus-like,  richly  with  one 
another,  the  groundwork  of  which  is  evidently  formed  by  vessels,  and  which  re¬ 
cently  have  been  regarded  as  the  characteristic  constituent  of  plexiform  tumors. 

( Billroth ,  Czerny.) 

Sarcomata  are  not,  by  any  means,  benign  tumors,  that  only  return  locally 
Indeed,  their  infecting  power  is  very  decided.  Their  vicinity  is  almost  always  I 
affected,  the  proliferation  proceeding  first  in  homologous  tissues,  and  then  in  the 
heterologous  tissues  which  are  organically  connected  with  the  part  affected.  The 
cartilages  alone,  and  in  a  less  degree  the  fibrous  membranes,  resist  for  a  long  period,  | 
and  form  a  sort  of  barrier.  Subsequently,  infection  of  unconnected  parts  occurs. 
Hew  foci  first  develop  in  the  vicinity,  or,  as  in  metastasis,  nodules  develop  in  the  I 
lungs,  liver,  kidneys,  brain,  &c.  Then  the  peculiarities  of  the  original  tumors  are  [ 
propagated  to  the  descendants.  Primary,  melanotic,  medullary,  osteoid  sarcomata, 
by  infection,  usually  excite  melanotic,  medullary,  or  osteoid  products.  {Virchow) 

The  fact  that,  during  this  dissemination,  the  lymphatic  glands  unaffected,  distinguishes  I 

sarcoma,  to  some  extent,  from  other  malignant  growths,  andKn^reover  permits  the  suspicion  I 
that  the  conduction  of  the  germs  is  accomplished  through  riri^ood,  rather  than  the  lymphatics. 

The  malignant  character  of  sarcoma  does  however,  show  itself  from  the 
first.  Most  of  them  have  a  period  of  innocfwS&ness,  during  which  they  are  limited 
to  the  place  of  origin,  and  grow  very  sl£wy\often  with  long  intermissions;  many 
remain  in  situ  from  youth  up,  or  are  toeVtfongenital,  and  do  not  become  malignant 
until  maturity  or  old  age,  when  theyQ^idly  begin  to  increase  in  size.  All  kinds  of 
sarcomata  are  not  infectious  to  tl^same  extent.  Very  hard,  fibrous  sarcoma  appear  I 
to  be  least  so.  Large-celled,  ^specially  the  spindle  or  giant-celled,  sarcoma,  even  [ 
when  soft,  are  less  fatal  )se  containing  small  cells.  The  worst  of  all  is  the 

melanotic  class,  which  is/Melly  merely  a  pigmented  medullary  form.  The  position  I 
of  the  tumor,  and  its  rabmmis  to  the  vascular  and  lymphatic  systems,  are  very  impor* j 
tant.  Experience^teaches  that  orbital  sarcomata  excite  new  foci,  and  are  moiej 
rapidly  disseminiftJRhan  similar  intraocular  tumors,  which  often  remain  inclose  I 
in  the  eye  £qp^tfng  while.  The  perceptible  implication  of  heterogeneous  tissues, I 
and  stilkt^^Hhe  perforation  of  a  hard,  resisting  membrane,  such  as  the  cornea crj 
sclera,  misery  bad  symptoms,  for,  under  such  circumstances,  infection,  even  o  f 
distajaWarts,  has  almost  always  already  occurred. 
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Sarcoma  does  not  always  proceed  regularly  to  its  termination.  It  often  recedes, 
especially  within  the  eye-hall.  Not  unfrequently,  only  part  of  the  tumor  recedes, 
the  rest  proliferating  more  luxuriantly ;  hut,  even  if  the  entire  tumor  retrocedes, 
there  is  often  merely  a  temporary  arrest  of  the  process,  for  sooner  or  later  it  again 
develops,  and  then  usually  advances  with  great  malignancy.  Ketrogressive  meta¬ 
morphosis  is  caused  hy  fatty  degeneration  of  the  cellular  elements,  which  are 
gradually  transformed  into  fat-granules  or  globules,  and  finally  to  an  emulsive,  fatty 
detritus. 

This  fatty  degeneration  is  occasionally  observed  in  all  species  of  sarcoma-cells  ; 
but  those  forms  that  are  rich  in  cells,  and  particularly  those  that  grow  rapidly,  are 
most  inclined  to  it.  In  the  hard  forms,  especially  in  fibre- sarcoma,  progressive 
resorption  of  the  disintegrated  material  causes  the  tumor  to  shrink  and  atrophy  into 
a  hard,  cicatritial  tissue,  poor  in  cells.  In  the  soft  varieties  of  sarcomata,  however, 
the  mass  becomes  more  pulpy,  and  finally  thickens  to  a  cheesy  substance  containing 
much  fat,  and  often  also  calcareous  salts. 

In  other  cases  the  fatty  degenerate  n  causes  softening;  cavities  form  in  the 
tumor,  which  with  progressive  resorption  do  not  collapse,  but  supply  the  loss  of 
tissue  hy  fluid,  and  finally  resemble  cysts.  Erosion  of  vessels  is  often  caused  by 
this  softening ;  then  extensive  parenchymatous  hemorrhage  occurs,  which  usually 
changes  the  softening  into  ulceration. 

Sarcomata  are  generally  but  little  inclined  to  ulcerate.  But  there  is  no  form 
that  can  not  finally  break  open  and  form  an  ulcer.  The  hard  forms,  which  grow 
slowly,  remain  longest  as  unbroken  tumors,  and  hence  occasionally  attain  a  large 
size.  On  the  contrary,  in  soft  sarcomata,  especially  when  rich  in  cells,  ulceration 
usually  occurs  early  and  progresses  rapidly,  whence  the  secretion  is  usually  abun¬ 
dant,  often  bloody,  or  even  ichorous,  and  oligaemia,  marasmus,  or  inanition  of  the 
patient,  may  soon  be  brought  about.  A  true  cachexia,  as  in  cancer,  is  not  easily 
developed  in  sarcoma.  There  is  simply  a  disturbance  of  nutrition. 

Sarcoma  is  much  more  frequent  in  adults  than  in  children.  Sarcoma  occurs 
primarily  in  all  parts  of  the  eye  and  its  surroundings.  It  often  beg^is  without 
perceptible  cause.  In  other  cases,  continuous  or  frequently  repeaj^^i  imitation  or 
inflammation  may  be  regarded  as  its  cause.  Occasionally 
ing  of  cicatrices,  and  is  then  called  keloid. 

«•  In  the  integument  of  the  lids,  sarcoma  is  not  unfrequaql 
macula,  which  were  congenital  or  observed  in  early  childhood.  J  These  growths  usually  have 
vary  small  cells,  and  may  be  regarded  as  the  commenceml^t  or  sarcoma.  They  generally  re¬ 
main  unchanged  till  old  age ;  then,  with  or  without  exte^^H  cause,  such  as  injuries,  they  sud¬ 
denly  become  very  sensitive,  occasionally  even  very  j^aful,  swell  up,  and  change  to  uneven 
tumors.  There  are  also  cutaneous  sarcomata  thaWfcfemate  deep  in  the  subcutaneous  tissues, 
^ey  appear  as  smooth  swellings,  push  the  int^gJ^^Srbefore  them,  without  affecting  it,  some¬ 
times  become  very  large,  and  may  occasionaUNjW  very  painful  ( Mackenzie ,  Wedl). 

Here  belongs  also  a  peculiar  tumor,  Wricljkis  observed  on  all  four  lids  of  an  old  man.  This 
Was  situated  in  loose  connective-tissue, could  be  easily  separated  from  its  surroundings, 
it  gave  to  the  lids  the  appearance  $>f  (great  oedema,  was  firmly  elastic,  somewhat  lobulated,  of 
a  yellowish-white  color  like  wa^O^fTu  proved  to  be  a  sarcoma  of  the  small  cell  variety 
[Schirmer) .  This  case  calls^to^CT^rnbrance  another  one,  where,  in  the  upper  eyelid  of  a  boy, 
a  similar  tumor  was  found, a  plexiform  character  (Billroth).  In  the  East  analogous  til¬ 
e's  in  the  upper" lid  are  \S^nPrequent,  and  were  regarded  even  by  Celsus  as  hydatis  or  vesica 
Plnguis.  They  occur  i^Aally  in  children,  render  the  elevation  of  the  upper  eyelid  difficult,  and 
j^y  be  easily  evacu?N^Vv»th  the  fingers  through  a  horizontal  wound  in  the  skin  (J.  E.  Polalc). 
Q  au  old  shrunh^kalcoholic  preparation  the  composition  of  the  tumor  of  cellular  elements  and 
agroundworkg£>^mective-tissue  could  be  inferred, 
k  ijjtfJnWondition  obtains  in  the  conjunctiva.  Here  also  warty,  polypous,  and  fungous 


it  proposal  from  shrink- 
^developed  from  warts  or 
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growths,  melanotic  tumors,  &c.,  form  the  basis  for  sarcoma;  indeed,  not  a  few  of  the  growths 
described  under  these  heads  are  sarcomatous  from  the  first.  Quite  as  frequently,  the  growth  in 
question  originates,  primarily,  in  tissue  before  healthy,  or,  secondarily,  by  infection  from  intra¬ 
ocular  or  orbital  growths.  It  first  appears  as  one  or  several  scattered,  reddish,  or  strongly  pig¬ 
mented  nodules,  which  usually  lie  in  the  submucous  tissue;  these  soon  unite,  and  occa¬ 
sionally  grow  to  quite  large  tumors.  If  seated  on  the  anterior  surface  of  the  globe,  they  readily 
spread  laterally,  occasionally  attack  the  cornea  {His),  pass  backward  in  the  episcleral  tissue,  and 
occasionally  form  shells,  which  envelop  the  most  of  the  globe,  and  push  it  from  its  normal 
position. 

c.  Sarcomata  are  frequently  found  in  the  orbit.  They  are  usually  small-celled 
glio-  or  myxo-sarcomata,  or  are  very  malignant  melano-sarc:>mata,  rarely  cysto-sar* 
comata.  {Singer.')  They  usually  proceed  from  fatty  tissue  (Virchow),  and  soon 
pass  to  other  parts ;  hence  they  are  ordinarily  attached  to  the  fascia,  and  sometimes 
to  the  periorbita.  If  the  growth  be  situated  far  forward,  it  is  apt  soon  to  pro¬ 
trude  between  the  lids,  and  sometimes  to  form  a  large  tumor  (Ghelius),  before  it 
perforates  the  conjunctiva  and  begins  to  ulcerate.  It  usually  grows  backward  at  the 
same  time,  and  causes  exophthalmos.  If  the  starting-point  of  the  sarcoma  be  behind 
the  equator  of  the  eye-ball,  of  course  the  eye  is  sooner  protruded  from  the  orbit. 
A  frequent  result  of  this  is  suppuration,  or  slough  of  the  cornea,  and  subsequently 
phthisis  oculi.  A  direct  entrance  of  the  growth  into  the  protruded  globe  occurs 
very  rarely,  but  seemed  most  probably  to  have  occurred  in  one  case.  (Virchow.)  | 
On  the  other  hand,  orbital  sarcomata,  particularly  melanotic,  not  unfrequently  per¬ 
forate  the  bony  walls  of  the  orbit,  destroying  them  by  caries,  pressure,  or  necrosis, 
attacking  the  periosteum  and  bone-tissue  directly.  "When  the  pseudoplasm  has  thus 
entered  a  neighboring  cavity,  its  progress  within  the  orbit  is  usually  slower.  Thus 
it  sometimes  happens  that  a  growth  may  appear  to  us  moderate  in  size,  and  sharply 
defined  in  its  limits,  while  it  has,  in  reality,  already  developed  into  a  large  tumor  ii 
the  adjacent  inaccessible  cavities.  In  some  cases,  no  doubt,  the  disease  has  takeu 
the  opposite  course,  and  has  pressed  from  the  antrum  (Pagenstecher),  the  Dares 
( Graefe ),  frontal  sinus,  &c.,  into  the  orbit.  But  the  fojAation  of  new  foci  in  the 
bones  and  soft  parts  of  the  neighboring  cavities  is  m()i^Kfrequent  than  the  direct 
passage.  In  this  way  the  contents  of  the  skull,  maAjIbove  all,  the  arachnoid  and 
pia  mater,  are  particularly  endangered.  These  disseminations  and 

actual  metastases  to  which  orbital  sarcomata  Specially  the  melanotic  forms)  are 

liable,  and  which  often  occur  early,  are  JitfQnly  very  unfavorable  to  operation, 
but,  by  interfering  with  the  vital  funca^i,  they  often  cause  death  before  the 
primary  disease  is  very  extensively  de^&Qped. 

d.  Sarcomata  probably  occur  in  thej^Jbhrymal  gland,  more  frequently  than  they  are  diagnos¬ 

ticated.  {Stengel.)  Some  diseases  fimyire  considered  as  simple  hardening  or  hypertrophy,  and 
some  cysts  {Knapp),  may  come^M^ttiis  head.  In  many  cases  the  variety  distinguished  for 
its  green  color,  chloroma,  has*"WSm  observed  in  the  lachrymal  gland.  (Paget,  Burns ,  Baljour) 
Durand,  Fardel.)  ^  V 

e.  Primary  sarcomata  n^HHie  cornea  are  great  rarities.  Both  melanotic  and  fleshy  g 
originating  in  the  cd 
or  even  entirely  desjri 

brane,  and  witho^$ffecting  the  limbus  conjunctivalis  - j  - 

are  much  n^^^irequent.  They  start  from  conjunctival  sarcomata,  that  have  gradually  spiea 
over  the  con^5  or  from  fleshy  or  melanotic  warts  (  Virchow)  seated  on  its  margin,  and  gradually 
develope*l\ito  true  sarcomata.  The  course  of  a  melanotic  sarcoma  resembles  that  of  a  pannus 
crj^ssira^’hlch  develops  more  and  more  under  the  epithelium  from  the  primary  focus,  and  for®8 
jirafi; d  protuberances  on  its  surface.  The  medullary  form,  on  the  contrary,  first  appears  as  a 
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whitish-gray  infiltration,  with  clouded  borders,  which  spreads  gradually,  forms  vessels  and 
nular  nodules,  which  gsows  rapidly,  unite  together  and  with  the  original  nodule,  and  thus 
increase  its  size. 

f  Primary  sarcomata  of  the  most  varied  nature  also  develop  themselves  exceptionally  in 
j  the  iris  ( Lebrun ,  L Tirschberg),  in  the  ciliary  body  (Knapp,  Graefe,  Cowell,  Warren),  or  in 
both  simultaneously  (Knapp,  Ber- 


Fig.  88. 


thold).  They  appear  in  the  iris, 

I  usually  in  the  form  of  nodules, 
which  have  a  broad  base,  and  by 
gradual  enlargement  generally  soon 
fill  the  anterior  chamber,  often  en¬ 
croach  upon  the  ciliary  processes 
also,  and  destroy  the  latter  as  well 
as  the  iris  in  great  part,  or  even 
entirely  as  far  as  the  ora  serrata 
(Dixon).  In  the  ciliary  body  they 
sometimes  appear  as  diffuse  infil¬ 
trations  ( Graefe).  As  a  rule,  how¬ 
ever,  they  appear  here  also  in  the 
form  of  nodules,  and  gradually  in¬ 
volve  portions  of  the  ciliary  pro¬ 
cesses.  They  sometimes  push  the 
j  iris  to  one  side  (Knapp),  fre¬ 
quently  grow  into  it,  and  then 
soon  fill  the  anterior  chamber. 

They  sometimes  also  encroach  backward  upon  the  choroid.  In  the  great  majority  of  cases, 
however,  the  sarcoma  of  the  ciliary  body  and  iris  is  a  secondary  one,  coming  from  the  choroid 
(Mf.  Graefe,  Demarquay,  Hirschberg).  Such  sarcomata  often  excite  violent  inflammations 
in  the  ciliary  body  and  iris,  which  may  sympathetically  endanger  the  second  eye  (Mooren),  but 
seldom  lead  to  detachment  of  the  retina  (Knapp). 

Sometimes  scleral  ectasiae  occur,  which  rupture  afterward,  and  allow  an  exit  to  the  tumor. 
In  one  case  the  wound,  which  was  made  in  the  corneal  margin  for  the  purpose  of  excising  a 
piece  of  iris  involved  by  a  nodule,  was  the  point  where  the  tumor  emerged  (Lebrun).  As  a 
I  mle,  the  sarcoma  really  grows  through  the  cornea  and  sclera.  After  the  perforation  has  oc¬ 
curred  the  aftergrowth  grows  rapidly  to  a  very  considerable  tumor  (Fig.  88),wwLic\is  attached 
to  the  globe  by  a  constricted  neck.  In  some  cases,  after  such  a  course,  retg>cS$sion  of  the  tu- 
m°r,  with  atrophy  of  the  eye-ball,  has  been  observed  (Saunders,  Lamfyice,  Maitre-Jean, 
®ratfe).  But  there  is  a  possibility  that  the  affection  was  granulomcuS ^ 

xr 

g.  Sarcoma  is  by  far  most  frequently  found  in  tlio^l(o)oid.  Here  the  growth 
°ften  occurs  with  severe  symptoms  of  irritation ;  lieii^/t  is  regarded  as  an  inflam¬ 
mation,  and  the  disease  is  described  as  choroidithiX^perplastica  and  sarcomatosa. 


The  choroidal  sarcoma  is  often  very  deeply  pigmd^|d ;  just  as  often,  however  it  is,  merely 
fork-streaked,  spotted,  striped,  or  marbled.  Qji(2K  contrary,  unpigmented,  so-called  leuco- 
^rcomata  are  more  rare  (  Virchow ,  Graefe,  JfaXtberg,  Knapp,  Hutchinson,  Hulke).- 
The  variable  pigmentation  of  the  mothe/^lsNeue  perhaps  has  an  influence  upon  the  quantity 
°I  the  coloring  contents  (Haase,  Berth^dW^L he  spindle-shaped  cells  usually  preponderate, 
especially  upon  the  surface  of  the  timior^^vhere  they  often  present  a  tolerably  firm  envelope, 
toll  stellate  and  round  cells  are%jft0  found  not  very  uncommonly  in  large  numbers,  and 
^  many  cases  portions  of  the  are  actually  medullary.  The  inter-cellular  substance  is 

5°metimes  very  dense,  distfnjSy  fibrous,  particularly  in  the  envelope,  sometimes  very  soft, 
atoiost  deliquescent,  or  ^teN^ears  almost  entirely.  In  some  cases  the  plexiform  structures 
,*ere  here  present  (Knapfo,  in  others  the  arrangement  was  decidedly  cavernous  (Leber, 
\  KhaPP,  Hulke).  Thfi^wcoma  is  often  found  in  combination  with  cancer  (Landberg,  Graefe). 
he  choroidal  sai^om^tavelops  itself  sometimes  from  the  subchoroidal  layer,  in  which  case  the 
reaI  choroid  ma^^gn  retain  its  integrity  for  a  longer  time ;  sometimes  it  proceeds  from  the  in- 
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nermost  vascular  layer  ;  this  begins  to  granulate,  numerous  formative  cells  here  appear,  which 
gradually  assume  the  character  of  the  sarcoma  cells  ( Knapp ).  They  are  often  mingled  with 
rnyeloplaxi ,  that  is,  masses  of  protoplasma  of  a  a  ery  irregular  changeable  form,  which  are 
filled  with  round  and  oval  nuclei,  and  are  situated  in  a  distinctly  finely-fibrillated  intercellular 
substance  ( Twanoff ).  In  many  cases  it  appears  to  end  in  an  exudation  upon  the  surface  of  the 
choroid.  Yellow  spots  appear,  which  gradually  become  confluent  and  appear  to  be  closely  cov¬ 
ered  by  the  vessels  of  the  retina.  Deeper  in,  near  these  vessels,  appears  a  second  vascular  net¬ 
work,  which  has  grown  from  the  choroidal  tumor  into  the  adherent  retina,  and  often  causes 
hemorrhages.  Finally  the  aftergrowth  grows  through  the  retina  also,  and  spreads  out  into  the 
vitreous  chamber  {Knapp).  The  texture  of  the  retinal  infiltration  is  then  often  of  the  very 
small-cell  variety,  and  bears  entirely  the  character  of  glioma  or  gliosarcoma.  Thus  glioma 
and  sarcoma  are  then  combined  in  one  and  the  same  tumor  ( Virchow ,  Horner ,  Kindfleisch , 
Graefe ,  Hirschberg ,  Berthold). 

The  growth  at  first  appears  as  a  disc-shaped  patch,  which,  lying  between  chor¬ 
oid  and  sclera,  projects  into  the  back  part  of  the  eye  (Fig.  89,  a).  As  the  neoplasm 

grows,  the  protrusion  increases, 


Fig.  89. 


>vers  as  a  tense  membrane,  con- 
rounding  choroid,  d ,  which  is 


tinuing  uninterruptedly 


usually  somewhat  prominent.  In  such  me  surface  of  the  tumor  is,  as  a  rule, 
quite  smooth. 


The  part  of  the  retina  lying  upon  rkfs  is  generally  soon  lifted  up  from  the  tumor 
by  a  more  or  less  abundant  of  fluid  in  the  form  of  a  sac,  e,  and  appears 

lying  in  folds  and  floating  ;^W)umor  is,  as  it  were,  marked  by  a  detachment  of 
the  retina.  Later,  the  usuShCtfcry  opaque  retina  sometimes  lies  again  closely  upon 


Jcomes  adherent  to  it,  and  finally  is 


by  it  ( Mooren ,  Knapp  y 


Cases  occur  wh^ra^ie  tumor  has  filled  the  greater  part  of  the  posterior  portion  of  the  eje, 


Tialf  of  the  retina  into  the  concavity  of  the  other  half,  so  that  the  retina 
id  its  two  surfaces  are  only  separated  by  a  thin  layer  of  cloudy  vitreous, 
itina  constricted  to  the  shape  of  a  long-nozzled  funnel,  and  almost  sur 
comatous  mass.  In  two  cases  these  growths  were  pedunculated.  I 


tomjliX^cfllar  peduncle  originated  in  the  choroid,  and  the  body  of  the  growth  was  adheien 
funnnel-shaped  retina  {Knapp ,  Klcbs,  Landesberg), 


pedunculated.  The 
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Choroidal  ..sarcoma  occasionally  develops  rapidly,  especially  when  excited  by 
wounds,  and,  in  the  course  of  a  month,  attains  considerable  size ;  but,  as  a  rule,  its 
growth  is  very  slow  and  interrupted  by  many  periods  of  quiet.  In  some  cases  it 
exists  for  years  without  marked  change.  Its  commencement  is  often  unperceived, 
until  loss  of  sight  in  the  eye  attracts  the  patient’s  attention. 

Then  the  affection  is  not  unfrequently  ascribed  to  injuries  that  had  long  previously  de¬ 
stroyed  the  functional  power  of  the  organ.  It  may  also  be  possible  that  shrinking  cicatrices, 
which  readily  keep  up  some  irritation,  sometimes  furnish  a  starting-point  for  the  growth. 

Violent  irritation,  or  real  inflammations,  frequently  appear  temporarily.  The 
latter  are  frequently  accompanied  by  perceptible  increase  of  the  intra-ocular  pres¬ 
sure,  and  appear  not  uncommonly  under  the  symptoms  of  chronic  glaucoma,  but 
also  not  uncommonly  under  those  of  the  acute  form.  In  other  cases,  the  inter-cur¬ 
rent  affection  bears  the  character  of  iridoclioroiditis,  and  often  leads  to  adhesions 
of  the  pupillary  margin,  later,  to  partial  or  total  sclerochoroidal  staphylomata,  and 
not  very  uncommonly  to  sympathetic  ophthalmia  of  the  other  eye  ( Mooreri ).  Some¬ 
times  suppuration  also  occurs,  the  cornea  is  infiltrated  under  the  appearances  of 
panophthalmitis  suppuration,  and  perforation  occurs. 


Judging  from  appearances,  the  tumor  together  with  the  globe  may  be  exceptionally  de¬ 
stroyed  in  the  suppurative  way,  may’-  become  phthisical.  The  sarcomatous  nature  of  the  cases 
referred  to  is  unfortunately  not  proven,  and  the  objection  may  prove  well  founded  that  it  was 
a  question  not  so  much  of  a  sarcoma,  as  of  a  granuloma  and  the  like. 


The  growth  of  the  tumor  usually  increases  with  the  premonitory  symptoms  of 
inflammation.  Sometimes,  however,  exactly  the  opposite  occurs.  From  here,  on 
commences  a  remarkable  retrogression  of  the  after-process,  the  sarcoma  undergoes 
fatty  degeneration,  and  shrinks  by  reason  of  the  absorption  of  the  disintegrated 
and  loosened  constituents,  whilst  at  the  same  time  the  globe  becomes  soft,  atro¬ 
phied,  and  by  a  folding  of  the  sclera  becomes  contracted  to  a  shapeless  stump.  In¬ 
tra-ocular  sarcomata  generally  shrink  before  they  are  perforated.  Still  atrophy 
sometimes  also  occurs,  when  the  choroidal  tumor  has  already  rqatfc^in  external 
opening  (. Berthold ).  On  the  whole,  it  is  very  well  to  maintain  tliq^hfe  retrogressive 
metamorphosis  of  the  intra-ocular  sarcoma,  and  the  accompq/iQkg  atrophy  of  the 
globe  do  not  always  signify  a  real  and  lasting  termination. (^Tvhie  process.  In  fact, 
the  shrunken  and  disintegrated  growth  frequently  becomcSNctive,  after  months  and 
years,  new  deposits  germinate  in  it  or  its  neighDoiYctad,  which  then  rapidly 
mcrease  in  extent,  and  in  many  cases  develop  a  verkmangnant  character.  In  partial 
fatty  degeneration  or  contraction,  the  growth  frecjjj^ntly  advances  so  much  the  more 
,  rapidly  in  the  surrounding  parts  of  the  tui  Recessions  of  the  process  by  no 
means  generally  form  the  rule.  The  aftei^^ 
temporary  interruptions,  fills  more  and>N^w 
coaches  upon  the  retina,  ciliary  n*?ed0fces  and  iris,  fills  the  anterior  chamber  and 
finally  perforates,  whereupon  the  \^or  protrudes  through  the  opening,  generally 
mcreases  rapidly  to  the  size  of  .Charge  tumor  and  begins  to  ulcerate.  The  perfora 
aon  often  occurs  through  ‘cornea,  by  the  latter  becoming  neuro-paralytic,  or 
ulcerating  in  consequeirttfG^ari  intercurrent  violent  inflammatory  process,  or  being 
destroyed  by  gangreif^S^rby  being  simply  perforated  by  the  tumor,  which  fills  the 
anterior  chamber.  ribi  rare  cases  the  tumor  propagates  itself  to  the  optic  nerve 
(tyenstecher),  a^^Jinbaks  through  its  sheath.  Most  frequently,  however,  and  often 
vcry  early  in  t^process,  the  choroidal  sarcoma  perforates  the  sclerotic,  and  then 


3iaC\OTth  usually  advances  steadily  or  with 
mo'  re  the  posterior  chamber  of  the  eye,  en- 
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extends  by  rapid  growth  into  the  orbit,  so  that  frequently  the  globe  is  within  a 
short  time  pushed  forward  out  of  the  palpebral  opening  and  becomes  immovable. 


Perforation  may  occur  at  any  point ;  but  places  where  many  vessels  pass,  as  the  anterior 


and  the  equatorial  zones 
(Fig.  90),  and  the  posterior 
part  of  the  sclera,  are  fa¬ 
vorite  localities.  The  per¬ 
foration  is  brought  about 
rather  by  a  transition  of 
the  disease  to  the  sclera 
than  from  mechanical 
causes.  In  the  scleral  tis¬ 
sue,  we  ^ee  the  cellular 
elements  increase  ( Vir¬ 
chow),  but  the  fibrous  tis¬ 
sue  is  finally  entirely  de¬ 
stroyed.  Not  unfrequently 
irregular  collections  of 
material  form  pocket-like 
spaces  in  the  thickness 
of  the  sclera,  before  the 
perforation  occurs.  When 
this  has  taken  place,  the 
edges  of  the  opening  are 
often  protruded  like  a  fun¬ 
nel,  by  the  tumor  pressing 
outward.  In  such  cases  the  'tumor  usually  ceases  to  increase  materially  within  the  eye,  but 
expands  outwardly,  the  cornea  long  remaining  intact. 


Secondary  deposits  very  often  develop  themselves  in  the  loose  episcleral  tissue 
even  before  the  perforation,  and  so  much  the  more  after  it,  which  are  often  entirely 
disconnected  with  the  main  deposit  (Knapp),  but  in  otlieivs^es  communicate  with 
them  by  cords  of  neoplastic  cells  ( Hirschberg ).  SeccA©ry  deposits  are  just  as 
often  found  in  the  orbit.  These,  like  the  epi s cl c on dary  deposits  usually 
grow  tolerably  quickly  to  considerable  size,  ancL^O^rwise  behave  very  similarly 
to  the  primary  sarcomata  of  the  orbit.  MetasK^e  [deposits  in  more  distant  parts, 
particularly  in  the  brain,  lungs,  liver,  etc.y?f*i^#omething  very  usual  in  advanced 
stages  of  the  process.  Sometimes  these ^anVuirest  themselves  very  early,  or  at  least 
deposit  germs,  which,  after  the  extirpanSw  of  the  primary  tumor,  rapidly  develop, 
even  when  this  was  done  soon  aftm’  nieir  first  appearance,  and  appear  as  local 
returns  or  distant  metastases  (Alj£$&acfe). 

10.  Granulation  tumors,  qrj^tt&lomata,  are  intimately  related  to  the  connec¬ 
tive-tissue  growths,  but  do  j^^at  their  period  of  maturity,  contain  any  developed 
connective-tissue,  consi  ^fmrj^mainly  of  perishable  elements,  with  the  decay  of  which 
the  tumor  also  usualb^o^iines.  Their  chosen  seat  is  in  connective  tissue. 

Their  chief  const^^bts  are  small,  round  cells  with  proportionately  large  nuclei,  which  greatly 
resemble  lymph^QScudation  corpuscles,  but  which  do  not  always  develop  fully,  as  the  mother- 
cells  often  u^^^d  fatty  degeneration  even  during  the  period  of  their  growth  and  the  division 
of  their  nunle^V  At  the  edges  of  the  swelling  we  often  meet  with  elements  of  true  connective 
tissue-aj^^tomosing  stellate  and1  spindle-shaped  cells.  Sometimes  the  intercellular  substance 
is  fikim^jjaiy,  and  the  whole  structure  corresponds  to  connective  tissue;  sometimes  it  is  soft, 
mu^S$,  or  fluid  and  pus-like  ( Virchow). 
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Such  granulomata  have  been  found  in  the  iris  ( Liiicke ,  Graefe).  They  appeared  there 
primarily  as  a  partial  thickening  of  the  iris,  which  developed  itself  under  inflammatory 
symptoms,  and  grew  rapidly  to  a  pale  swelling,  which  then  became  vascularized,  filled  a 
large  part  of  the  anterior  chamber,  but  also  encroached  upon  the  ciliary  body,  and  destroyed 
this  for  some  distance.  Such  tumors  have  been  seen  to  remain  stationary  for  a  long  time. 
Finally,  however,  they  usually  perforate  the  cornea,  spread  out  like  a  sponge  upon  the  free 
surface  of  the  globe,  but  then  always  lead  to  permanent  atrophy  of  the  globe,  either  by 
surgical  interference,  as  excision,  cauterization,  etc. ,  or  spontaneously. 

Large  swellings  of  the  choroid  may  possibly  here  be  included,  which  in  regard  to  extension 
behave  very  like  sarcomata,  entirely  filled  the  globe,  perforated  the  cornea  anteriorly,  and 
then,  by  fatty  degeneration  and  contraction,  together  with  partial  calcification  and  ossifica¬ 
tion  of  the  connective-tissue  framework,  shrunk  to  a  dense,  compact,  partially  crumbling, 
sandy  mass ;  in  one  case  they  perforated  the  sclerotic  also,  filled  the  greater  part  of  the  orbit, 
and  formed  several  considerable  secondary  deposits  in  the  region  of  the  forehead  and  mastoid 
process,  but  after  a  very  incomplete  extirpation  of  the  orbital  tumor,  underwent  suppurative 
disintegration,  and  healed  permanently  by  the  formation  of  a  cicatrix.  Liipus  and  gummy 
tumors  are  also  to  be  reckoned  in  this  category.  The  latter  are  found  very  commonly  in  the 
iris ;  may,  however,  exceptionally  extend  to  all  the  envelopes  of  the  eye,  and  cause  destruction 
of  the  globe  under  the  appearances  of  panophthalmitis  (Hippel).  In  several  cases  they  have 
been  observed  upon  the  lids,  in  the  bony  walls  of  the  orbit  ( Chelius ),  often  at  the  base  of  the 
skull  ( Graefe ),  and  once  in  the  chiasm  ( Arcoles ). 

Probably  certain  growths,  originating  in  the  submucous  tissue,  which  are  said  to  have 
caused  exophthalmia  fungosa ,  should  be  regarded  as  granulomata.  They  are  occasionally 
very  numerous  in  the  tarsal  conjunctiva,  and  particularly  in  the  semilunar  fold.  They  are 
usually  round,  from  the  size  of  a  grain  of  pepper  to  that  of  a  bean.  They  originate  in  the 
loose  stroma,  and  protrude  the  superjacent  conjunctiva  before  them.  By  collecting  together 
they  sometimes  attain  great  size,  so  as  even  to  hinder  the  closure  of  the  lids  and  to  change  their 
position.  At  the  same  time  transverse  tumors  usually  occur  in  the  palpebral  fold.  They 
rise  from  a  broad  base,  and  may  be  several  lines  in  diameter,  so  as  to  protrude  the  eyelid 
before  them,  or,  by  pushing  out  between  the  eyeball  and  lid,  cause  ectropion.  These  tumors 
are  usually  accompanied  by  trachoma.  Then  the  conjunctiva  covering  them  is  usually  granular, 
j  or  tendinously  degenerated.  The  tumors  are  quite  hard,  elastic,  and  are  but  little  diminished 
by  pressure.  They  often  remain  unchanged  for  years.  Their  tissue  consists  of  a  more  or  less 
dense  framework  of  fibrous  cords  and  membranes,  whose  interspaces  are  filled  by  gelatinous 
|  connective  tissue. 

To  this  class  also  belong  the  granulations  which  occasionally  develop  on  corn^  ulcers  com¬ 
bined  with  prolapse  of  the  iris,  and  which  occasionally  form  long  pedunculaWMyujnors  of  the 
size  of  a  grain  of  pepper  or  a  pea.  .  .  J2T 

Papillomata  must  also  here  be  considered,  which  m  high  degrees  of/^EVnus  grow  out  from 
tbe  subepithelial  formative  layer  ( Iwanoff ),  and,  exceptionally  comppicfy  covering  the  cornea, 
m*y  reach  so  considerable  a  size  that  they  push  the  lids  apart  uhfanelli).  Spongy  growths 
belong  no  less  to  this  category,  which  often  spring  up  aroand^ftreign  bodies  lying  in  the 
tetrotarsal  fold  or  in  the  conjunctiva  of  the  globe,  sometVjipjS  actually  inclose  them,  and 
conceal  them  from  observation.  Cauliflower-like  excrescjXces  must  also  be  mentioned,  which 
have  sprung  up  from  suppurating  conjunctival  wound\Jind  are  most  often  observed  after 
strabotomy,  especially  when  a  part  of  the  tendon  of  muscle  has  remained  attached  to  the 
globe.  The  chalazion  must  also  be  regarded  as  Quranuloma,  so  long  as  it  contains  in  its 
cavity  much  undeveloped  connective  tissue.  <  xer* 

In  view  of  the  not  unfrequent  transforrmb&^of  corneal  granulation  to  epithelial  cicatrices, 
certain  iris-tumors  may  here  be  mentionffH  taufch  consist  mainly  of  epidermoid  cells,  and  which, 
from  thickening  of  their  outer  envelope,  acquired  a  strong  resemblance  to  sebaceous  tumors. 

faich  have  entered  the  aqueous  chamber  through  a  wound, 


%  contain 
cod  are  to  be  regarded  i 


one  or  more 


i  eye-lashe^Sji 
a  sort  otfTTpipsi 


11.  Carcinoma,  or  is  recognized  by  the  alveolar  formation  of  its  stroma,  and 

I  to®  epithelial  charaqtAr  of  its  cellular  elements.  The  latter  lie  without  intercellular 
substance,  closelj^^aed  in  groups,  in  peculiar  interspaces  in  the  mesh-work.  They 


psulation.  ( Pamard ,  Graefe ,  Langenbeclc ,  Stober.) 
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d  v  not  act  as  parenchyma-cells,  but  may  be  separated  from  the  alveolar  basis  and 
pressed  out  from  cut  surfaces.  They  often  contain  much  pigment,  and  then  stamp 
the  cancer  as  melanotic.  (  Virchow .) 


Not  unfrequently  they  appear  spindle-shaped,  with  filamentary  processes  at  their  poles,  and  so 
cause  the  tumor  to  resemble  spindle-celled  sarcoma.  Still,  especially  on  cross  sections,  the 
flattening  and  horny  consistency  of  the  cell-membranes,  as  well  as  their  aggregation  in  the  meshes 
of  the  stroma,  usually  appear  very  distinctly.  In  other  cases  they  are  small  and  round,  giving 
the  cancer  a  medullary  appearance.  Giant  cells,  with  six  to  twelve  or  more  nuclei,  also  occur; 
these,  however,  never  grow  as  large  as  in  sarcoma,  are  never  isolated,  but  always  in  groups,  and 
mixed  with  large  cells  containing  only  one  nucleus,  which  is,  however,  disproportionately  large. 
(  Virchow .) 

Externally,  carcinoma  sometimes  resembles  one  or  other  forms  of  the  growths 
already  described,  so  that  only  a  careful  examination  of  the  intimate  structure  can 
de: ermine  its  cancerous  nature.  Hence  there  is  no  doubt  that  some  of  the  ca^es 
above  cited  are  to  be  referred  to  cancer,  and  this  is  the  more  likely  to  be  true,  as  a 
great  variety  of  tumors  are  combined  with  carcinoma  from  the  outset  or  during  their 
progress,  assuming  its  character  more  and  more,  as  the  elements  peculiar  to  cancer 
are  grouped  together  in  spots  in  the  form  of  nests  or  of  plexus-like  fibres,  and  by 
continuous  growth  gradually  attain  the  preponderance. 

In  general  terms,  we  may  say  that  no  other  tumor  is  so  malignant  as  carcinoma. 
Asa  rule,  the  infection  spreads  early  from  the  original  focus,  without  offering  any 
marked  change  of  tissue  perceptible  to  the  naked  eye.  Cancer  attacks  heterologous 
tissue  more  readily  than  other  growths  do,  and  even  hard,  tendinous,  or  bony  partitions 
offer  but  weak  obstacles,  which  are  soon  overcome,  so  that  it  bursts  through  from  the 
eye  t  >  the  orbit,  and  hence  to  the  neighboring  cavities.  Moreover,  the  infection  of 
d'stant  parts,  the  formation  of  new  foci,  and  the  occurrence  of  actual  metastasis, 
usually  takes  place  much  earlier  in  cancer  than  in  other  more  histoid  tumors.  In 
contradistinction  from  sarcoma,  the  means  of  transfer  here  are  the  lymphatics;  hence 
swellings  of  the  lymphatic  glands  usually  occur  early.  Moreover,  the  occasional 
occurrence  of  a  cachexia  in  cancer  indicates  that  ther^isk  a  large  amount  of  free 
morphological  constituents  in  the  blood.  In  cliagnos&it  is  also  important  to  re¬ 
member  that  in  carcinoma  the  pain  is  usually  yerj^sfre  from  the  commencement. 

Carcinoma  may  occur  in  any  part  and  in  ans-rashe  about  the  eye;  still,  the  in¬ 
ternal  tissues,  on  the  whole,  appear  less  incliryA^y  the  formation  of  cancer,  at  least 
no  case  of  primary  intraocular  carcinoitf?t>2M  as  yet  been  completely  proven  to 
exist,  and  where  cancerous  elements  djaW'been  found  they  were  always  mingled 
with  sarcomata,  etc.  Finally,  carcin(/nvtea  have  been  found  as  more  or  less  vascu¬ 
larized,  sometimes  pigmented,  siii*prncial!y  lobulated  tumors,  with  abrupt  edges 
upon  the  cornea  ( Langhans )  on  corneal  border,  and  partly  in  the  scleral  tissue 
(. Berthold ,  Steffan ,  Classen\  &&&  xternal  skin,  in  the  conjunctiva  ( Althof )  and  in 
the  orbit  ( Qraefe ,  Sichel ,  In  a  few  cases  the  aftergrowth  proceeded 

from  the  neighboring  ^ar&“of  the  skeleton,  the  sphenoid  bone  ( Qraefe ),  the  bones 
of  the  face  (Hulke^ma  by  extensive  destruction  of  the  intervening  structures, 
grew  into  the  orbjfX^"he  cancroid  growths  observed  in  the  lachrymal  gland  must 
probably  be  in«i^d£d  in  the  class  of  plexiform  tumors. 

Cutanc^^S^arcinoma,  long  known  as  epithelial  cancer,  deserves  particular 
mention,  ijtis  rarely  occurs  in  young  persons,  but  rather  often  late  in  life,  and  in 
the  case  is  much  more  malignant,  as,  even  under  favorable  circumstances, 

op^atfcmis  are  very  unsatisfactory,  the  cancer  almost  always  returning.  Epithelial 
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carcinoma  is  always  superficial,  and  never  attacks  the  viscera.  It  rarely  appears 
primarily  on  the  lids,  conjunctiva,  or  cornea,  but  advances  from  the  skin  of  the 
cheeks,  forehead,  or  nose,  to  the  eye-lids,  thence  to  the  orbital  tissue.  It  is  almost 
always  the  flat,  rarely  the  glandular  or  alveolar,  variety,  that  is  observed  in  this 
position. 

a.  Flat  epithelial  cancer  appears  in  the  skin  as  small,  round,  hard  nodules,  which 
are  variously  grouped,  and  later  are  spun  over  with  numerous  blood-vessels,  thus 
acquiring  a  marbled  or  triped  appearance.  They  next  become  covered  with  yellow 
I  scabs,  under  which  we  at  first  find  a  mere  excoriation,  but  subsequently  an  ulcerated 
surface,  with  hard  edges,  secreting  a  thin,  purulent  fluid.  It  may  close  temporarily, 
soon  to  break  out  again,  however,  and  may  continue  in  this  condition  for  months 
or  years  without  materially  increasing  in  extent  or  depth.  The  disease  is  almost 
painless,  or  only  occasional  attacks  of  pain  occur.  It  is  not  till  the  lapse  of  consid¬ 
erable  time,  perhaps  several  years,  that  the  cancer  begins  to  extend  deeper  and 
[  farther  out,  and,  by  the  union  of  newly-forming  nodules,  destroys  not  only  the  skin, 
bat  all  the  subjacent  parts  of  one  or  both  lids.  It  then  progresses  to  the  fatty 
orbital  connective  tissue,  attacks  the  eye-ball,  and,  by  continuous  inflammation  of 
its  component  parts,  c  tuses  its  atrophy.  Exceptionally,  however,  it  may  advance  to 
the  cornea  itself,  and  by  its  destruction  cause  phthisis  of  the  globe.  As  the  cancer 
gradua’ly  dies  on  the  surface,  but  at  the  same  time  penetrates  deeper,  the  orbit  is 
constantly  more  opened,  and  the  atrophying  bulb  more  exposed.  Sooner  or  later  it 
|  attacks  the  lony  walls  of  the  orbit,  destroys  them  progressively,  thus  causing  com¬ 
munication  between  the  orbit  and  the  surrounding  cavities,  and  may  finally  destroy 
one  or  other  half  of  the  bones  of  the  face.  As  soon  as  the  cancer  has  attacked  the 
deeper  parts,  and  especially  when  it  has  affected  the  eye-ball,  pain  occurs,  which  may 
be  explained  by  the  pressure  of  the  tumor  on  the  nerves.  The  pain  is  especially 
severe  at  night,  and  by  its  severity  robs  the  patient  of  his  sleep.  Then  the  lymphatic 
j  glands  in  the  vicinity  of  the  parotid  usually  become  enlarged.  Finally,  the  patient 
emaciates  from  the  constant  pain,  hectic  fever  sets  in,  and  he  dies.  ( Schuh .) 

Glandular  or  alveolar  epithelioma  is  developed  primarily  as  well^faL  the  skin 
a8  in  the  sub-cutaneous  connective  tissue,  the  muscles,  the  pnlpeb^^a\d  ocular 
conjunctiva.  Sometimes  it  appears  as  a  circumscribed  swelling, ^0*etimes  as  an 
infiltration.  Then,  within  or  under  the  skin,  one  or  several  nodules  form, 
which  are  painful  on  pressure,  and  which  may  swell  to  the  «©t>f  a  pea  or  walnut 
before  breaking.  This  usually  occurs  after  a  few  weekg^Tyfe  exposed  surface  of 
j  the  growth  now  looks  dark,  and  occasionally  browni&^cff  and  level.  It  throws 
1  dirty-white,  purulent  secretion,  which  soon  beco^s  fetid,  and  dries  into  crusts. 
Sometimes  thin  stri  s  of  cicatrix  form,  sometimOactual  depressed  scars.  The 
sef  the  ulcer  are  quite  prominent,  moreJ0fless  everted,  presenting  roundist 
j  Rations  and  notches.  The  further  eour^CWlandular  epithelioma,  is  similar' to 
|  that  of  the  flat  firm.  Still,  in  the  glaftMftf  variety,  the  neighboring  lymphatics 
sympathetically  affected  quj^  @uy.  -  This  greatly  diminishes  the  prospect 


of 


iffe  @uy. 

a  successful  operation.  {Schuh.) 

^  ^‘  Angiomata.  These  are  4;ugjyr3  formed  by  the  expansion  of  normal  or  the 
^mathm  and  dilatation  of  pat^fT^Sgical  vessels.  This  origin  from  vessels  distinguishes 
r°tii  the  telangiectoi(^f^(rks  of  the  growths  previously  described,  which  inci- 
and  often  but^wmly,  from  excessive  vascularity,  assume  the  appearance 
°  a  fungous  haematodes^rithout,  however,  losing  its  original  character  of  myxoma, 
j  arcoma,  carcinomqrte^  Both  in  their  histological  relations  and  in  their  external 
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appearances,  they  present  great  variety ;  hence  they  are  to  be  separated  into  several 
classes. 

Angioma  cavernosum.  a.  Cavernous  tumors.  These  do  not  properly  belong  to 
the  vascular  tumors,  as  they  are  composed  not  so  much  of  vessels  as  of  connective 
tissue  or  its  allies,  and  form  a  framework  with  roundish  or  membranous  striae, 
whose  interspaces  are  filled  with  blood,  thus  giving  the  growth  some  appearance  to 
erectile  tissue  ( SchwelUcorpern .)  The  striae  consist  of  a  hyaline,  finely  fibrillated,  or 
loose  filamentary  intercellular  substance,  with  numerous  elongated  nuclei,  and 
sometimes  form  a  delicate,  felty,  sometimes  a  coarse,  framework.  They  often 
grow  in  hollow-round  bosses,  occasionally,  also,  in  dentated  branched  tubes,  which 
also  contain  blood.  ( BoMtansJcy .) 

Cavernous  tumors  not  unfrequently  develop  in  the  deeper  layers  of  the  sub-cuta¬ 
neous  tissue  of  the  lids  and  the  immediate  vicinity ;  occasionally,  also,  they  start  I 
from  the  orbital  tissue,  at  valuable  depths.  They  usually  unite  with  the  tissue, 
without  decided  boundary ;  more  rarely  they  are  enveloped  by  a  cellular-tissue  | 
envelope,  and  hence  may  be  enucleated.  Occasionally,  also,  they  are  pedunculated, 
and  are  then  attached  at  one  point.  "When  they  are  superficial,  and  can  grow  freely  I 
in  all  directions,  they  usually  appear  roundish,  somewhat  lobulated,  show  consid¬ 
erable  elasticity,  and  occasionally  even  indistinct  fluctuation.  Then  their  tendency 
to  swell  becomes  very  evident.  They  increase  on  crying,  coughing,  straining, 
&c.,  and  by  any  congestion  in  the  upper  part  of  the  body,  but  may  be  easily  com- 
pressed,  and  return  at  once  to  their  former  size,  when  the  mechanical  hypersemiais 
removed.  By  their  growth  and  temporary  swelling,  they  press  the  skin  of  the  lid 
outward,  and  appear  blue  through  it.  But  this  is  not  always  the  case.  Sometimes 
the  tumor  appears  quite  pale,  and  is  then  easily  mistaken  for  a  lipoma  till  an  incision 
shows  its  character.  The  meshes  of  the  frame-work  are  not  always  filled  with  blood 
from  the  first,  but  sometimes  remain  for  a  time  unconnected  with  the  veins,  and 
appear  as  solid  tumors.  Subsequently  the  tumors  readily  become  attached  to  the  I 
integument,  and  break  through  externally  as  small,  reddish-brown,  berry* 
growths,  after  the  venous  net-work  of  the  skin  has  been  .greatly  distended.  They  | 
often  press  back  into  the  orbit  at  the  same  time,  cause  qtf5^«*ption  of  the  bones, 
so  pass  into  the  neighboring  cavities  and  spread  oui^Wre.  If  developed  further 
back,  as  in  the  space  between  the  muscles  (  Graef&QsT outside  of  these,  in  the  fatty 
tissue  (Bowman),  their  peculiarities  are  not  so  pp^riible,  on  account  of  the  pressure  | 
to  which  they  are  subjected  from  all  sides >X@Sy  then  seem  more  consistent,  1 
elastic,  and  their  disposition  to  swell  i^^Jp^ely  observable.  They  are  generally 
congenital,  and  often  seem  quite  largerinVerv  young  children,  and  grow  very  rapidly- 
In  other  cases  their  increase  is  very  ;  the  tumor  is  only  perceived  late  in  child¬ 
hood,  or  in  adult  age.  The  fungu^may  attain  very  great  size ;  if  in  the  orbit,  they  I 
may  fill  it,  and  cause  protrusio/rar  the  eyeball.  At  the  same  time,  similar  tumors 
are  often  found  in  other  ]  'lie  body.  They  are  painless,  and  usually  exercise  j 

no  injurious  influence  oii^S^nutrition  of  the  body  generally.  Their  bad  effects  are  | 
due  to  mechanical  (Schuh.) 

b.  Plexiform  These,  on  the  whole,  occur  but  seldom,  and  are  then  genera 

mixed  with  ^ottf^growths,  especially  with  myxoma  and  sarcoma.  Their  characteristic  con- 1 
stituents  ^^^ben  nodular  tubes  of  firm  consistency,  richly  anastomosing  with  one  another, 
ending  inN^k^de-sac.  The 'histological  properties  of  these  structures  vary  in  the  several  cases,  | 
and  cojjWl  us  to  make  a  preliminary  distinction  into  several  groups,  which,  however,  agre 
thiVEHaft  they  all  proceed  from  the  lymphatic  vessels,  and  seem  to  owe  their  origin  to  a  gro^  | 
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of  the  epithelium  of  the  latter,  {Koester).  In  the  one  group,  which  has  also  been  described  as 
cylindroma,  the  firm  tubes  and  culs-de-sac  show  themselves  to  have  been  originally  composed 
of  formative  cells,  and  of  their  various  transformations  into  spindle-shaped  and  stellate  cells, 
which  are  embedded  in  an  intercellular  substance  of  fibrillated  connective  tissue.  Later  on 
these  elements  in  part  undergo  fatty  degeneration,  but  usually  they  degenerate  to  a  hyaline, 
structureless  mass,  at  first  soft,  later  more  firm  and  becoming  even  bony  hard,  which  gives  to  the 
plexiform  structures  the  appearance  of  a  cartilaginous  structure.  In  many  cases  the  texture 
of  the  tubes  and  culs-de-sac,  however,  agrees  really  with  that  of  true  cartilage,  and  leads  to 
that  peculiar  cell  of  considerable  size  and  large  nucleus  {Boettcher),  and  hence  it  has  been  found 
necessary  to  reckon  this  group  as  belonging  to  the  enohondromata,  and  to  include  it  in  the 
system  as  chondroma  telangiektodes.  In  a  third  group,  to  which  the  so-called  adenoid  growths 
may  also  in  part  belong,  the  elements  forming  the  tubes  bear  throughout  the  epithelial  cha¬ 
racter,  lie  close  to  one  another  without  intervening  substance,  and  thus  stamp  the  growth  as 
cancroid  ( Hirschberg ),  while  by  their  tendency  to  gelatinous  degeneration,  and  by  the  develop¬ 
ment  of  numerous  alveoli  with  coloid  contents,  as  well  as  by  their  plexiform  nature,  they 
betray  their  intimate  connection  with  the  two  groups  previously  mentioned.  The  tubes  of  the 
first  and  second  group  are  frequently  united  to  the  course  of  the  nerves  and  especially  of  the 
small  vessels,  and  seem  to  proceed  from  the  network  of  lymphatic  vessels  surrounding  these. 
They  then  only  represent  ramified  tubes,  in  the  calibre  of  which  the  vessels  and  nerves  are 
inclosed  for  a  certain  distance.  Sometimes,  however,  these  tumors  also  develop  themselves 
independently  upon  a  fibro-cartilaginous  basis,  and  grow  out  of  this  in  the  form  of  cylinders, 
knobs  or  dentrites.  They  appear  in  their  first  position  to  be  congenital,  and  later  to  grow 
independently,  and  generally  painlessly,  to  exert  but  little  influence  upon  the  nutrition  of  the 
individual,  and,  if  they  could  be  completely  extirpated  and  appeared  in  a  pure  form,  not  easily 
to  recur.  They  generally  represent  larger  or  smaller  lobulated  tumors,  softly  elastic,  sometimes 
lipoma-like,  in  which  the  denser  nodulated  cords,  sometimes  also  large  knobs,  may  be  dis¬ 
tinctly  felt.  They  are  situated  most  frequently  very  superficially.  They  are  found  in  the 
subcutaneous  connective  tissue  of  the  upper  lid.  From  here  filaments  were  sent  into  the  orbit 
[Knapp),  or  were  spread  out  in  the  region  of  the  eyebrows  and  forehead  {Billroth).  In  other 
cases  they  were  situated  in  the  anterior  part  of  the  orbit  near  the  roof  and  pushed  the  lid  for¬ 
ward  {Czerny,  Graefe),  or  had  developed  themselves  behind  the  lachrymal  sac,  and  had 
pushed  this  forward  and  outward  ( Graefe).  Often,  however,  they  proceed  from  the  rear 
of  the  orbit  and  push  the  globe  forward  {Graefe).  In  one  case  such  a  tumor  had  perforated 
tbe  bones  of  the  orbit  toward  the  cavity  of  the  skull  ( Boettcher ),  in  another  downward 
[Koesler).  The  cancroid  form  has  been  proved  to  occur  in  the  anterior  part  of  tfi>4rbit  {Hirsch- 
berg),  and  in  all  probability  many  of  the  adenoid  tumors  observed  in  the  la^ijNjhal  gland  are  to 
be  referred  to  it  ( 0.  Becker). 


hrbbably  result  not  only 
The  latter  appear  tor- 


c.  Telangiectasice  occur  as  circumscribed  flat  swellings.  T] 
from  a  simple  dilatation,  but  also  from  a  new  formation  of  capi] 

bums,  twisted  into  knots,  often  with  sac -like  dilatations,  ai^i^^bme  cases  (from  absorption 
of  the  partitions)  a  number  of  such  dilatations  coalesc^  aV^Jnipart  bo  the  growth  some  re¬ 
semblance  to  a  cavernous  tumor  {Rokitansky).  The  nej^H^oring  small  vessels  are  always  in  a 
state  of  dilatation,  the  arteries  being  more  affected  in  oifi/sase,  iu  another  the  veins,  according 
to  the  direction  in  which  the  process  within  the  carOSaries  may  tend  (active  and  passive  telan¬ 
giectasis).  The  more  arterial  tumors  are  usualljQharacterized  by  a  somewhat  brighter  color. 
They  may  also  pulsate,  and  closely  resemble  irism  by  anastomosis. 

All  telangiectasise  are  liable  to  swell.  Tl^Jhecomes  evident  in  hypersemia,  and  particularly 
in  obstruction  of  the  circulation  in  th/^uVoAor  vena  cava.  On  the  slightest  injury  they  bleed 
profusely  and  are  inclined  to  partial  uWjsition  {Mackenzie).  They  are  usually  congenital,  or 
at  least  appear  very  early;  later  in<&y  they  often  disappear,  but  commonly  exist  for  life,  and 
sometimes  attain  an  extraordinarPVSize  {Pauli).  They  are  most  frequently  found  in  and  under 
the  skin ;  more  rarely  they  %t{0^he  conjunctiva,  or  develop  there  primarily.  Sometimes  they 
g°  deep  into  the  orbit  (  I*1  such  a  case  great  dilatation  and  tortuosity  of  the  retinal 

veuis  have  been  observecK^b’c/iirmer).  It  is  doubtful  whether  the  tumors  described  as  telan- 
giectasiae  or  nceni  growing  from  the  sub-conjunctival  tissue  and  caruncle  {Ammon),  or 

t  at  protruded^  fi^fc^njjtlie  anterior  part  of  the  fatty  tissue  of  the  orbit  {Barns,  Abernethy , 

to  the 


i  °r  whioJWere  deeply  seated,  and  caused  exophthalmus  {Kempf,  Soler),  belong 
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telangiectasise,  or  if  they  were  not  rather  cavernous  tumors,  cylindromata  or  phlebectasia. 
This  doubt  is  particularly  pertinent  where  they  seem  to  have  been  caused  by  a  wound. 

d.  Pulsating  tumors.  These  sometimes  lie  very  superficially  and  appear  as 
tolerably  circumscribed  tuberculated  convolutions  of  vessels  (Bell,  War  dr  op),  which 
are  very  similar  to  the  telangiectasia?,  and  may  be  regarded  an  aneurysma .  anasto- 
moticum.  In  the  great  majority  of  cases,  however,  they  are  situated  deeper  in  the 
orbit  and  occasion  an  exophthalmus,  which  is  usually  accompanied  by  very  con¬ 
siderable  disturbances  of  vision,  and  frequently  causes  destruction  of  the  globe  by 
atrophy.  The  most  prominent  symptoms  are  aneurismal  murmurs,  and  the  very 
marked  pulsations.  The  first  may  be  heard  in  the  globe  as  well  as  in  its  neighbor¬ 
hood,  on  the  temples,  the  forehead,  and  even  throughout  a  still  greater  extent.  The 
pulsations  may  not  only  be  felt,  but  frequently  also  distinctly  seen.  The  patients 
also  hear  and  feel  the  murmurs  sometimes  in  a  very  troublesome,  even  unbearable 
manner.  Violent  pains  in  the  head  and  eye  are  not  uncommonly  co-existent.  By 
passing  in  the  finger  between  the  edge  of  the  orbit  and  the  globe,  the  tumor  may  be 
felt  generally  as  a  very  soft,  easily  compressible,  elastic  mass,  as  a  rule  not  very 
distinctly  circumscribed.  The  pressure  of  the  globe  backward  is  not  as  a  rule  very 
painful,  and  usually  meets  with  no  particular  resistance.  Impediments  to  circula¬ 
tion  in  the  region  of  the  superior  vena  cava  usually  increase  the  exophthalmus  and 
the  somewhat  visible  tumor,  whereas  compression  or  even  ligation  of  the  carotid 
artery  of  that  side  diminishes  the  tumor,  stops  the  pulsation  and  buzzing,  or  at 
least  essentially  diminishes  them  ( Travers ,  Dalrymple,  Walton,  Brainard ,  Freeman , 
Morton,  Bell ,  Lawrence,  Collat'd,  Williams ,  Demarquay,  Mackenzie ,  Poland ,  Zander, 
Geissler,  Zehender,  Schiess-  Gemuseus) . 


In  not  a  few  cases  the  tumor  also  projects  forward  out  of  the  orbit,  and  pushes  the  lids  as 
well  as  the  conjunctiva  forward.  It  is  then  sometimes  connected  with  very  dilated  vessels, 
which  can  be  followed  upon  the  lids,  forehead  and  region  of  the  nose,  etc.  (  Wecker ,  Bourguet. 
Bell,  Bchiess-  Gemuseus),  and  then  sometimes  make  the  pulsation  and  buzzing  evident,  k 
some  cases  a  very  extensive  dilatation  of  the  veins  and  arteries  oi  the  globe  has  been  also  ob¬ 
served  ( Wecker ,  Schiess- Gemuseus).  In  one  case  the  tumor  to  have  penetrated  into 

the  frontal  sinus  ( Jobert ),  and  in  another,  very  similar  putaStf  g  tumors  were  found  in  the 
brain,  lungs,  and  calves  of  the  legs  ( Lenoir ).  The  tuimWfcbptionally  showed  itself  bilater¬ 
ally  ( Velpeau ,  JE levpin,  Besormeaux). 

In  the  larger  half  of  the  cases  belonging  in  this  *A#)ry,  an  injury  was  the  exciting  cause. 
The  exophthalmus  sometimes  appeared  directlv^0j^rd,  generally,  however,  not  until  later, 
often  after  weeks,  months,  and  even  years.  rfljJXevelopment  of  the  tumor  was  then  re- 
quently  accompanied  by  great  pain  in  theftea^Twith  the  feelings  of  cracking,  knocking,  an 
roaring  in  the  ear.  In  some  cases  it  appq^p  during  pregnancy,  during  delivery  ( Funneley J, 
in  consequence  of  violent  fits  of  coughmg,  ere.  , . 

According  to  anatomical  mveste&QAns,  such  pulsating  orbital  tumors  are  often  tou 
combination  with  impediments  t^W)irculation  in  the  sinus  cavernosus,  and  it  has  been  sag- 
«-ested  that  the  stasis  in  bd^Vpphthalmic  veins  should  be  recognized  as  the  patho  oa 
source  of  the  exophthal^i^^™^?/).  These  hindrances  to  circulation  have  been  s  ow 
to  be  caused :  by  enormdhsiSravasations,  which  were  situated  in  the  sinus  cavernosus  aro 
the  carotid  artery  JMm);  by  inflammatory  products  {Hulke),  and  by  growing  tumors, 
(iVunneley,  Lenoifisffi. ch  stopped  up  the  sinus  cavernosus  ;  by  a  true  carotid  aneurism  w 
was  situated  exaJJjJupon  the  point  of  origin  of  the  arteria  ophthalmica,  and  compresse 
correspondm^vQk  {IVunneley) ;  finally,  by  a  varix  aneurysmaticus  of  the  carotid  ai  > 
which  haitSS^lacerated  by  a  splinter  of  bone  at  its  point  of  exit  from  the  carotid  can  , 
mingled  Ittscontents  with  those  of  the  sinus  cavernosus  {Nelaton).  The  recession  of  pi 
orbitift^nors  by  obstructions  in  the  sinus  cavernosus  is,  however,  on  the  one  hand  con 
aMe  tmough  the  wide  communication  of  the  ophthalmic  vein  with  the  vena  facialis  an  c 
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on  the  other  hand  are  cases  in  which  the  very  same  appearances  existed  during  life,  and  after 
death  either  nothing  at  all  abnormal  was  found  (Bowman),  or  at  least  every  hindrance  to  cir¬ 
culation  in  the  sinus  cavernosus  could  be  excluded  ;  but  on  the  other  hand  a  very  considerable 
dilatation  of  the  orbital  veins  and  an  inflammatory  thickening  of  their  walls  were  demon¬ 
strated  ( Wecker).  From  these  results  it  can  scarcely  be  doubted,  that  not  so  much  the  venous 
stasis  in  itself,  as  rather  the  inflammatory  dilatation  of  the  orbital  network  of  vessels,  has 
been  the  cause  of  the  exophthalmus  also  in  those  cases  in  which  the  sinus  cavernosus  had  been 
found  obstructed  on  the  cadaver,  and  that  the  phenomenon  of  pulsation  must  be  explained  by 
the  propagation  of  the  systolic  cardiac  pressure  upon  the  dilated  vessels.  True  aneurisms 
have  been  but  seldom  anatomically  demonstrated. 

These  affected  usually  the  trunk  of  the  arteria  ophthalmica  ( Guthrie,  Carron  du  Villards, 
Vmavant).  In  one  case  the  tumor  was  situated  in  the  cavity  of  the  skull  at  that  portion  of 
the  carotid  artery  from  which  the  arteria  ophthalmica  is  given  off  ( Giruudet ).  In  other  cases 
aneurisms  existed  in  the  terminal  branches  of  the  arteria  ophthalmica  ( Parish ,  Hart,  Sko- 
kalski).  The  pulsating  dilatation  of  a  main  branch  of  the  arteria  centralis  retinae  has  been 
ophthalmoscopically  observed  ( Soics ),  and,  according  to  old  accounts,  has  even  been  met  with 
in  the  cadaver  ( Ilimly ,  Graefe,  Sen.,  Scultet). 

e.  Simple  Phlebectasiae. — To  this  category  belongs  a  tumor  found  in  the  most  anterior  part 
of  the  orbital  connective-tissue,  of  the  size  of  a  pea,  accompanied  by  great  dilatation  of  the 
veins  of  the  lid,  only  projecting  temporarily  above  the  external  commissure  of  the  lids,  and 
containing  a  phlebolith  (Graefe).  Moreover,  it  has  been  said  that  such  phlebectasiae  have 
been  found  in  the  conjunctiva  in  the  form  of  large  varices  (K.  Jaeger,  Roosbroeck).  Once  a 
venous  tumor  had  been  formed  in  the  lower  lid  after  an  injury,  which  completely  disappeared 
when  the  body  was  in  the  erect  position,  but  swelled  to  the  size  of  an  almond  when  the  head 
was  bent  forward  (Boucher).  Certain  cases  of  exophthalmus,  with  very  similar  contents,  may 
also  possibly  belong  in  this  category.  The  eyes  projected  forward  considerably  when  the 
upper  part  of  the  body  was  much  bent  forward,  but  sunk  back  into  their  normal  position  under 
opposite  conditions  (Andrae,  Mackenzie),  or  were  elevated  or  depressed  with  the  change  of  the 
respiratory  pressure  (Ad.  Schmidt). 


D.  Hydatids.  The  echinococcus  hominis,  and  the  cysticercus  celluloses,  are  the 
only  ones  which  have  hitherto  been  observed  about  the  eye.  The  first  presents  a 
large,  spreading  tumor,  of  cystoid  character,  containing  a  variable  number  of  limpid 
vesicles  in  a  serous  or  gummy  fluid.  On  opening  the  sac  of  the  tumor,  these  vesi¬ 
cles  escape.  A  cysticercus  does  not  usually  become  larger  than  a  chori^stone,  and 
appears  as  a  cloudy,  delicate  vesicle,  which  is  located  on  the  very/«nwractile  neck 
and  head  of  the  animal. 

1.  The  echinococcus  has  been  found  in  the  frontal  bones  (Ififflie/,  in  the  subcutaneous 
tissue  of  the  temporal  and  malar  region  (Mackenzie),  and  imihQjmit  (Lawrence,  Bowman, 
1 Valdhauer).  In  the  orbit  it  seems  to  prefer  the  upper  iineYlmgle,  but  usually  expands 
considerably,  and  so  causes  great  exophthalmus,  with  its^esuTts.  It  is  always  inclosed  by  a 
capsule  of  dense  connective  tissue,  which  is  formed  o^Q^e  comp>ressed  stroma,  and  is  only 
loosely  attached  to  the  animal  vesicle,  so  that  the  latl^can  be  separated  from  the  former. 

In  Northern  Germany  the  cysticercus  i^Q^pt  with  quite  commonly,  but  in  the 
S°uth,  as  also  in  Austria,  France,  and  S^w?rland,  it  is  very  rare.  The  youngest 
oluld  that  was  attacked  was  in  the  fli  year,  the  oldest  person  was  in  the  sev- 
I  entieth  year.  Hydatids  are  but  raiV^found  with  them  in  other  parts  of  the  body, 
or  the  tape-worm  in  the  intestfi^s.  In  two  cases  brain  symptoms  pointed  to  the 
I  sllnnltaneous  presence  of  a  cy^Skercus  in  the  brain. 

fystercus  has  been  «|h^Ved  in  the  anterior  part  of  the  orbital  tissue  {Graefe), 

•  ^een  the  lamellae  (d  rhe  cornea  (  Appia),  in  the  submucous  tissue  on  the  margin 
^  the  cornea  (Efc^J^and  repeatedly  under  the  conjunctiva,  near  the  palpebral 
I  °hh  {Bowma%Mwring,  Sichel ,  Graefe .) 

IT 
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When  the  hydatid  is  superficial,  especially  when  under  the  conjunctiva,  it  is  not  difficult  to 
diagnosticate  it  from  a  simple  cyst ;  for  the  contents  of  the  latter  are  very  clear  and  shine 
through,  as  the  conjunctiva  over  them  is  usually  very  thin  and  non-vascular.  The  hydatid, 
however,  is  generally  more  opaque,  and  not  unfrequently  its  head  and  neck  can  be  distinguished 
as  a  dense  white  mass.  The  deposition  of  the  hydatid  generally  causes  great  irritation,  as  a 
result  of  which,  hypercemia  and  subsequently  inflammatory  products  occur,  which  cause  thicken¬ 
ing  of  the  neighboring  tissue  ( Graefe ). 

Oysticercus  occurs  far  more  frequently  within  the  eye.  Centuries  ago  it  was 
discovered  in  the  anterior  chamber  ( Schott ,  Logan),  and  since  then  numerous  cases  of 
it  have  been  observed.  ( Mackenzie ,  Canton ,  Graefe ,  Hirschler ,  Mende.)  Its  favorite 
seat,  however,  is  the  posterior  part  of  the  eye-hall.  Although  it  was  not  discovered 
here  till  the  ophthalmoscope  came  into  use  ( Coccius ,  Graefe ),  there  is  already  along 
list  of  ophthalmoscopic  observations  upon  this  subject.  Opportunity  for  the  anatom¬ 
ical  examination  oi  eyes  in  which  the  oysticercus  was  developed  in  or  under  the 
retina  has  often  occurred  ( Schweigger ,  Soelberg,  Jacobson ,  Alf  Graefe) ;  or  whero 
a  subretinal  cyst  (A.  Weber)  or  a  hydatid  adherent  to  the  choroid  (K  Jaeger) 
could  be  considered  as  probably  a  oysticercus. 


There  is  good  reason  to  suppose  that  all  cysticerci,  that  take  up  their  abode  in  the  eye,  begin 
to  develop  in  the  vascular  parts,  but  soon  readily  bore  through  and  get  into  the  transparent  media. 

Those  found  in  the  anterior  chamber  seem  to  proceed  from  the  iris.  Part,  at  least,  of  the 
vesicle  usually  remains  attached  to  the  iris,  although  some  portions  are  found  free  in  the  aqueous. 

Cysticerci  occurring  in  the  posterior  part  of  the  eye,  with  rare  exceptions,  originate  in  the 
retina.  In  a  number  of  the  cases  observed,  the  animal,  still  lay  under  the  retina  and  was  immedi¬ 
ately  connected  with  its  tissue,  while  the  corresponding  portion  of  the  choroid  was  proportionately 
little  changed.  Often,  also,  the  animal  became  attached  to  this  point,  and  incapsulated,  without, 
however,  perforating  the  retina.  In  some  cases  the  perforation  or  its  results  could  be  seeD.  The 
head  of  the  animal  was  seen  to  protrude  from  an  opening  in  the  cloudy  retina,  and  subsequently 
the  scar  which  closed  the  opening  was  to  be  seen.  ( Graefe ,  Schweigger.)  But  where  the  cysti- 
Cerciis  had  already  entered  the  vitreous,  it  was  usually  attached  by  a  cord  or  tube-like  process  to 
some  part  of  the  retina  ( Graefe). 


The  first  appearance  of  oysticercus  is  almost  alwavs^t^ompanied  by  severe  irri¬ 
tation,  which  usually  causes  a  large  deposit  of  inflaMWory  product  about  the  an¬ 
imal.  Hence  the  latter  is  usually  hidden,  and  i^ra^mmediately  perceived.  But 
the  inflammation  usually  subsides  soon,  and  theXpacities  clear  up.  If  the  violent 
attacks  accompanying  the  entrance,  and  sona^^mt  later  perforation  have  subsided, 
the  eye  becomes  gradually  quiet  and  bafftTV^e  presence  of  the  worm  for  weeks  and 
months  without  any  particular  trouhteV-*  inally,  however,  the  globe  is  destroye 
as  a  rule  by  iridochoroiditis.  This/rSfcy  lead  to  suppuration  and  acute  panophtha  - 
mitis  ( Schweigger ,  Jacobson) ;  uapauy,  however,  it  moves  more  insidiously,  an 
finally  causes,  sometimes  wi^Npacerbations,  shrinking  of  the  globe  with  tote 
detachment  of  the  retin(  ^  very  exceptionally  does  a  worm,  situated  in  ^ 

vitreous  humor,  beconuvsrahpsuled  and  later  on  dies,  in  which  case  the  globe  an 
even  some  vision  m^t*!"p  reserved. 


The  signs  of  ♦h(5^choroiditis  usually  manifest  themselves  between  the  third 

teenth  month  a/ftxSthe  commencement  of  the  visual  disturbance.  In  some  cases  the  reac 1 

inflammatien^Jendangered  the  other  eye  by  sympathetic  irritation  ( Schweigger ). 

DeacLIs^^cbrci,  moreover,  seem  to  be  well  born  in  shrunken  eyes.  The  duration  o  e 
the  wornN^unknown.  It  certainly  amounts  to  two,  perhaps  to  three  or  four  years.  >-uPP 
tive  najkmmations  of  the  globe,  and  still  more  calcification  and  shrinking  of  the  exu  a  1 

tmintyini 


;m^j|n5ing  it  appear  to  be  injurious  to  it  ( Graefe). 
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E.  Mlaria. — It  is  said  ;  that  these  have  been  seen  twice  living  in  the  vitreous 
humor  ( Fano ,  Quadri ),  and  once  dead  ( Mautlmer ). 

Authorities. —  Virchow,  Die  krankhaften  Geschwiilste,  Berlin,  1863,  1-10  Vorlesg. 

Cysts:  Virchow ,  1.  c.  S.  211,  219,  221,  224,  231,  238,  344,  249,  286. — Mackenzie ,  Traite  d.  mal. 
d.yeux.  Traduit  p.  Warlomontet  Testelin,  I.  Baris,  1856,  P.  70,  72,  74,  76,  81-107,  213,  214,  219, 
363,  369,  371,  372,  432,  462,  II.  P.  261. — Chelius ,  Handb.  der  Anghelke.  II.  Stuttgart,  1839,  S. 
424,  434,  443,446,  447,  472,  482. — Himly,  Kraknheiten  u.  Missbildungen,  &c.,  Berlin,  1843,  S. 
194,  232,  233,  237,  263,  266,  267,  294,  327,  370. — [ Hackley ,  Amer.  Jour.  Med.  Sciences,  Oct., 
1865.]—  Ammo n,  kl.  Darstellgn.  II.  Berlin,  1838,  Taf.  9,  10,  11. — Stellwag ,  Ophth.  II.  S.  862, 
877,880,  996,  997,  1086,  1221,  1280. — Zancller  und  Geissler ,  Yerletzungen  des  Auges.  Leipzig 
und  Heidelberg,  1864,  S.  416,  418,  420,  422. — Ressel ,  Allg.  Wiener  med.  Zeitung,  1860,  Nr. 
8-10.— Caratlieodori,  Fano,  Schmidt’s  Jahrb.  112.  Bd.  S.  260,  261. — Benedikt,  Wellei',  nach 
Himly  1.  c.  I.  S.  263. — Blasius ,  Sandifort,  Schmucker,  Riberi,  Quadri,  ibid.  S.  266,  267  — 
Testelin ,  Mackenzie  1.  c.  I.  P.  471. — Delpcch,  ibid.  P.  468. — Seitz,  Handb.  der  gesammten 
Augenheilkunde.  Erlangen,  1855,  S.  89,  90,  96,  100.—  Graefe ,  A.  f.  O.  I.  1.  S.  290. — Hasner, 
Beitrage  zur  Phys.  u.  Path,  des  Thranenableitungsapp.  Praeg,  1850,  S.  44. — Schuh,  Wien, 
med.  Wochenschft.  1861,  Nr.  1-5. — Schmidt,  Krankh.  des  Thranenorganes.  Wien.  1803,  S. 
73,90,  94.—  Beer,  Lehre  v.  d.  Augenkrankheiten.  11.  Wien.  1817,  S.  597. — Secondi ,  Clinica  oc. 
di  Genova.  Torino.  1865,  P.  114.  —  Graefe,  A.  f.  O.  III.  2  S.  412;  VII.  2  S.  39 ;  XH.  2  S.  228.— 
Eirschberg ,  ibid.  XIV.  3  S.  295. — Hulke,  Ophth.  Hosp.  Rep.  VI.  S.  13. — Wecker,  Etudes 
Ophth.  I.  1863,  S.  397 ;  Arch.  f.  Augen  u.  Ohrenheilkde.  I.  S.  122.- — Mooren,  Ophth.  Beitrage. 
S.  VZD.—Bourdillat.  Gaz.  hebd.  1868.  Nr.  13. — Stavenhagen,  kl.  Beob.  S.  22. — Sichel,  Cen- 
tralbl.  1867  &.  ttl.—  Walclhauer,  ibid.  1866,  S.  667. 

Fibroma:  Virchow,  1.  c.  13.  Vorlesg. — Mackenzie,  1.  c.  I.  P.  207,  357,  358,  478. — Ti  avers, 
ibid.  P.  366. — Carr  on  du  VillarcU,  ibid.  P.  220,  Ann.  d’oc.  32.  Bd.  P.  253  nach  Himly  1.  c.  S. 
M.— Graefe,  kl.  Montbl.  1863,  S.  21,  23,  A.  f.  O.  I.  1.  S.  289.—. Himly,  1.  c.  I.  S.  217,  257,  260, 
264,  II.  S.  15,  19.—  Stellwag,  Ophth.  I.  S.  227,  354.  Nota  224,  II.  S.  875,  877,  996.  Nota  83, 
S.  1224,  1226,  1229. — Mooren,  Ophth.  Beitrage.  S.  40. — Borelli,  Schmidt’s  Jahrb.  142  Bd.  S. 
83 .Schiess-Gemuseus,  A.  f.  O.  XIV.  1  S.  87.— Lawson,  Ophth.  Hosp.  Rep.  VI.  3.  S.  206.— 
Seitz,  1.  c.  S.  86,  99 .—Magne,  Ann.  d’oc.  19.  Bd.  S.  218.—  Beer,  1.  c.  II.  S.  678,  679.—  Arlt, 
Krankheiten  des  Auges  I.  Prag.  1853.  S.  166. — Ilasner,  Entwurf  einer  anat.  Begrundung,  &c. 
Prag.  1847.  S.  79.— Chelius,  1.  c.  II.  S.  426,  439,  477.—  Ammon,  1.  c.  II.  Taf.  9 .—Pagenstecher 
und  Samisch,  kl.  Beobachtgn.  II.  Wiesbaden,  1861,  S.  41. — Jungkcn,  Lehre  ^\d.  Augkhtn. 
Berlin,  1836,  628. — Schuh,  1.  c.  —  Weinlechner,  Zeitschft.  d.  Wien.  Aerzte.  ochenbl.  S. 

263 .-Bader,  Schmidt’s  Jahrb.  112.  Bd.  S.  261.—  Zehender,  A.  f.  O.  IV  &S.  55,  62 .-Iley- 
mnn,  ibid.  VII.  1.  S.  135,  142. 

Dermoid :  Virchow,  dessen  Archiv.  VI.  S.  225. — Ryba,  Dusensv^s&iss.  Prag.  1833,  S.  63. 
—Fiseher,  Lehrb.  der  ges.  Entziindungen,  &c.  Prag.  1846,  S.  cZrop ,  Morb.  anat.  of 

theeye.  I.  London,  1819,  S.  SI.— Mackenzie,!  c.  I.  P.  362 .-pGjjGbis,  1.  c.  II.  S.  483.— Himly, 
1  c-  b-  S- 15, 19 ;  Ophth.  Biblioth.  II.  S.  700.— Ammon,  1.  Taf.  3.—  Arlt,  1.  c.  I.  S.  171. 
-Stellwag,  Ophth.  I.  S.  227,  355,  Nota  228,  II.  S.  877,  9^—Schon,  Path.  Anat.  des  Auges. 
Hambg.  1828,  S.  167 ;  Beitrage  z.  prakt.  Augenheilkun^jHamb.  1861,  S.  198. — Graefe,  A.  f. 
°‘  1  3-  S.  287,  II.  2.  S.  334,  VII.  2.  S.  3,  7,  X.  lgfc  214. — E.  Muller,  ibid.  II.  2.  S.  158.— 
Ryfeldcr,  Deutsche  Klinik,  1850*  Nr.  28. — Ilocltfsfm-n.  Zeitschft.  f.  prakt.  Heilk.  1865,  Nr. 
26 .-Graefe,  A.  f.  O.  XII.  2.  S.  226.—  Vi^^SbhiUi,  Centralbl.  1867,  S.  Ill .—Ilildige, 
Schmidt’s  Jahrb.  142  Bd.  S.  82.—  Wecker,^^:!.  Aug-u.  Ohrenheilkde.  I.  S.  12 b.—Lainati, 
^ch.  gen.  de  med.  1867,  .  II.  S.  350.  f  O 

Lipoma:  Virchow ,  1.  c.  14.  V  orles  \^jj)c  mar  quay,  ibid.  S.  374. — Schuh,  1.  c. — O.  Becker, 
Wiener  Augenklinik.  Ber.  S.  119 .—gaoren,  Ophth.  Beitrage  S.  128. 

Myxoma:  Virchow,  1.  c.  15.  S.  425. — Mackenzie,  1.  c.  I.  P.  360. — Graefe,  A.  f.  O. 

'  ^  193, 197,  201. — Jacob&kJL.  f.  O.  X.  2.  S.  55,  62. — Rothmund,  Jahresbericht  1861-2. 
^nchen.  S.  21 ;  klin.  1863,  S.  261  .—Szokalski,  Congress,  int.  d’ophth.  Paris,  1863, 

P.  245 .-Stellwag,  Ophtl!*Oj&  342.  Nota  178 .—Lebrun,  Schmidt’s  Jahrb.  141  Bd.  S.  211. 

Chondroma:  Vir^Aow,  1.  c.  16.  Vorlesg. — Mackenzie,  1.  c.  I.  P.  67. — Graefe,  A.  f.  O.  I. 
I  S.  415,  VII.  2.  'chweigger,  ibid.  VII.  2.  S.  6.— Busch,  nach  Virchow  1.  c.  I.  S.  515.— 

dmh,  1.  c. — c.  S.  455. — Travers,  nach  Mackenzie  1.  c.  I.  P.  61. 
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Osteoma  :  Virchow ,  1.  c.  17.  Vorlesg.  II.  S.  22,  25, 27,  28,  37,  43-52,  99.—. Mackenzie,  1.  c.  I. 
P.  54,  56,  61,  73,  98,  481 .—Cheliu^  1.  c.  II.  S.  453.— Knapp,  A.  f.  O.  VIII.  1.  S.  239,  kl. 
Mntbl.  1865,  S.  376. — Zander  und  Geissler ,  1.  c.  S.  414.—  Stellwag,  Ophth.  II.  S.  1285.— Ami, 
nach  Mackenzie  1.  c.  I.  P.  65 .—Baillie,  Ibid.  p.  59.— AT  Walton ,  ibid.  P.  63.— Brassant, 
Sporing,  ibid.  P.  64.—  Stanley,  ibid.  P.  73— Maissoneuve,  ibid.  P.  65 .—Howship,  ibid.  S.  90.- 
Frank ,  ibid.  P.  59. — Bowman ,  Verhandlgn.  der  Heidelbg.  Versammlung.  Berlin,  1860,  S.  18. 
— Textor ,  Constatt’s  Jahresber.  1865,  III.  S.  34. — Uasner ,  Statopatkien,  1869,  S.  17. 

Melanoma:  Virchow ,  1.  c.  1S.  Vorlesg.  S.  119,  122. — Mackenzie ,  1.  c.  I.  P.  366,486.— 
Cunier,  ibid.  P.  367. — Lesma^es,  Traite  d.  mal.  d.  yeux.  Paris,  1847,  P.  353. — Stellwag , 
Ophth.  II.  S.  879  —Lisfranc,  nach  Himly  1.  c.  I.  S.  233  —Bd.  Jaeger ,  Staar  und  Staaroperat. 
Wien.  1854,  S.  63 .—Heddus,  A.  f.  O.  VIII.  1.  S.  31A— Graefe,  ibid.  I.  1.  S.  414,  VII.  2.  S.  35. 
Schon ,  Beitrage,  &c.  200. — Hirschberg ,  A.  f.  O.  XIV.  3.  S.  293,  296. — Haase ,  ibid.  XIV.  1.  S. 
63. — Langhaus,  Virchow’s  Arch.  49.  Bd.  S.  117. 

Myoma:  Iwanoff ,  Congres  ophth.  1868,  S.  118. 

Glioma:  Virchow ,  L  c.  18,  Vorlesg.  II.  S.  123,  151-169.— Mackenzie,  1.  c.  II.  P.  267,  etseq. 
— Chelius ,  1.  c.  S.  491,  496,  50 6.—Schweigger,  A.  f.  O.  VI.  2.  S.  324,  327;  VII.  2.  S.  47.—  Robin, 
ibid.  VI.  2.  S.  330 .—Graefe,  ibid.  VII.  2.  S.  42,  45,  46,  X.  1.  S.  216,  219.—  Iwanoff,  ibid  XI.  1. 
S.  135,  et  seq  .—Metaxa,  nach  Mackenzie,  1.  c.  P.  273.— Horner,  Rincljteisch,  kl.  Monatbl.  1863. 
S.  341,  et  seq.—  Szokalski,  ibid.  1865.  S.  396.  398 .—Stellwag,  ophth.  II.  S.  443,  Notal42,  S.  611. 
613  .—Lincke,  Sichel,  nach  Virchow,  1.  c.  S.  152,  167 .—Travers,  nach  Mackenzie,  1.  c.  II.  P.  268, 
269,  271. — Saunders,  Stevenson,  ibid.  P.  284. — Lerche,  Verm.  Abhandlg.  a.  d.  Gebiete  der 
Heilkd.  Petersbg.  1830.  S.  202.— Knapp,  Die  intraocularen  Geschwiilste.  Carlsruhe,  1868; 
Congres  ophth.  S.  25;  kl.  Monatbl.  1868.  S.  316,  428;  1869.  S.  10 6.— Hirschberg,  Der  Mark- 
schwamm  d.  Netzhaut.  Berlin,  1869;  A.  f.  O.  XIV.  2.  S.  30. — Graefe,  ibid.  XIV.  2.  S.  103,128 

и.  t— Iwanoff,  ibid.  XV.  2.  S.  69,  73,  77,  88.— Neumann,  ibid.  XVI.  2.  S.  278.—  Schiess-Gemu- 
seus,  ibid.  XIV.  1.  S.  73;  Virchow’s  Arch.  46.  Bd.  S.  28 6.—Joffroy,  Gaz.  med.  de  Paris.  1869. 
S.  35. — Manfredi,  Centralbl.  1869.  S.  602. — Lebrun,  Schmidt’s  Jahrb.  141.  Bd.  S.  211  .—Betz, 
kl.  Monatbl.  1868.  S.  274. — Alf.  Graefe ,  ibid.  1869.  S.  161  .—Iljont  Heiberg,  A.  f.  O.  XV.  1.  S. 
184. — Ileymann,  Fiedler ,  ibid.  XV.  2.  S.  173. — Kidkc,  Ophth.  Hosp.  Rep.  V.  S.  173. — Pockets, 
nach  Hirschberg,  S.  94. —  Weller,  Ammon,  ibid.  S.  123. — Ilasse,  ibid.  S.  58,  116.  — Brodomli, 
ibid.  S.  40. — Recklinghausen,  ibid.  S.  121,  122. — Lawrence,  ibid.  S.  67. — Bader,  ibid.  S.  111.— 
G reeve,  VII.  Jaarl.  Verslag.  Utrecht.  S.  1.  u.  f. 

Sarcoma:  Vrchow,  1.  c.  19,  Vorlesg.  II.  S.  222,  et  seq.—  Wedl.  Sitzungsberichte  d.  Wien. 

к.  Akad.  1.  Abthlg.  53.  Bd.  S.  343,  Grmidziige  der  path.  His^og.  Wien.  1854.  S.  469.- 

Mackenzie,  1.  c.  I.  P.  67,  et  seq.  II.  P.  25%  et  seq  .—Paget,  BhfcffValfour,  Bur  and- Fardel, 
ibid.  I.  P.  122. — Saunders,  Lawrence,  Maitre-Jean,  ibid.  11^^65.— Chelius,  1.  c.  II.  S.  439, 
et  seq. — Schuh,  1.  c. — Stellwag,  Ophth.  I.  182,  186,  344  BHQ£t83,  S.  346  Notal84,  II.  S.  306. 
etseq. — Steffan,  Cooper ,  Nelaton,  kl.  Mntbl.  1864.^^4,83. — Dixon,  ibid,  1863.  S.  405.- 
Stengel,  Aerzt.  Intelligenzblatt.  1866.  Juli .—ResselJJb$*Singer,  Wien.  allg.  med.  Zeitung.  I860. 
Nr.  46. — His,  Beitrage  zur  norm.  u.  path.  Hist^hA^ier  Cornea.  Basel,  1846.  S.  134.  Pagen- 
stecher  und  Sdmisch,  1.  c.  I.  S.  78,  II.  S.  91J93 \^fraefe,  A.  f.  O.  I.  1.  S.  413,  41 1,  II.  1.  S.  -14. 
221.  IV.  2.  S.  220,  VII.  2.  S.  36,  40.  X^^S.  177,  et  seq.— Dor,  ibid.  VI.  3.  S.  244,248.- 
Schiess-G emuseus,  ibid.  X.  2.  S.  109,  et  s \^—Lanclsberg,  ibid.  XI.  1.  S.  58,  66.  Klebs,  044- 
XI.  2.  S.  253 .—Jacobi,  ibid.  XI.  3.  S^o,  kl.  Monatbl.  1863.  S.  121. — Knapp,  ibid.  1865.  S. 
378,  383. — Kuchler,  Deutsche  Klini^JfeoO.  Nro.  17,  et  seq. — Sichel,  Gaz.  med.  de  Paris.  186/. 
Nr.  27.—  Hirschberg,  A.  f.  O.  71 ;  3.  S.  285  ;  kl.  Monatbl.  1868.  S.  153, 175;  1869.  h 

65-83. — Schirmer,  ibid.  1867^2^24. — Alf.  Graefe,  ibid.  1869.  S.  161,  169. — Iwanof,  A.  £  • 
XV.  2.  S.  23.— Haase,  ib*tr  GV.  1.  S.  63.— Leber,  ibid.  XIV.  2.  S.  221  .—Berthold,  ibid.  XIV. 
3.  S.  149;  XV.  1.  S.  159,' kl.  Monatbl.  1870.  S.  19,  23.— Recklinghausen,  A.  f.  O.  X.  1.  »• 
189  ;  X.  2.  S.  62.— Ril&fh,  Arch.  f.  Chirurgie.  XI.  S.  230.— Czerny,  ibid.  S.  234 .—Dcrnarqnay, 
Schmidt’s  Jahrb.  S.  210. — Lebrun,  ibid. — Hulke,  Ophth.  Hosp.  Rep.  IV.  S.  8- 

Hutchinson,  ibj/M<S.  90 .—Cowell,  Warren,  ibid.  S.  188,  230. — J.  F.  Polak,  briefl.  Mittbeilg. 
—Graefe,  A\f^.  XII.  2.  S.  233,  237,  239;  XIV.  2.  S.  106.—  Schiess-G emuseus,  ibid.  XIV  1 
S.  87.— L^^ercg,  ibid.  XV.  1.  S.  210 .—Knapp,  kl.  Monatbl.  1868.  S.  318;  1869.  S.  108;  Die 
intraoci^W  GeschwUlste.  Karlsruhe,  1868;  Centralbl.  1866.  S.  72 6.— Rothmund,  Deutsche 
Klin^T\8i5.  S.  86. — Mooren,  Ophth.  Beob.  S.  35;  Ueber  Symp.  Ophth.  S.  41.-Fmmcrt,  \ 
z^ia  Le  von  Sarcom  der  Orbita.  Bern,  1870. 
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Granuloma:  Virchow ,  1.  c.  30.  Vorlesg.  II.  S.  390,  462. — Chelius,  1.  c.  H.  S.  452. — Des- 
marres,  1.  c.  S.  352. — Pamard,  Ann.  d’oc.  Y.  P.  157. — Graefe,  A.  f.  O.  III.  2.  S.  412;  VII.  2. 

S.  24,  33,  39,  X.  1.  S.  211.—  Stoeber,  kl.  Monatbl.  1864.  S.  362, 364.—  Stellwag,  Ophth.  II.  S.  877. 
-Graefe,  A.  f.  O.  XII.  2.  S.  231  .—Lincke,  Hirschberg,  ibid.  XIY.  3.  S.  29 O.—Iwanoff,  Pagen- 
stecher’s  kl.  Beob.  III.  S.  135. — Businelli ,  Schmidt’s  Jahrb.  141.  Bd.  S.  324. — Colsman ,  kl. 
Monatbl.  1869.  S.  53. — Arcoleo ,  Congrbs  Ophth.  1868.  S.  183,  186. — Hippel,  A.  f.  O.  XIIL  1. 

S.  65. 

Carcinoma:  Virchow ,  1.  c.  II.  S.  196,  et  seq. — Scjiuh ,  1.  c. — Graefe,  A.  f.  O.  I.  1.  S.  417, 
X.l.  S.  184,  206.— Althof,  ibid.  VIII.  1.  S.  137.—  Knapp,  kl.  Monatbl.  1865.  S.  378.—  Stefan, 
ibid.  1864.  S.  83,  85. — Hock,  1.  c. — Pagenstecher  und  Sdmisch ,  1.  c.  II.  S.  40. — Graefe,  A.  f.  O. 
XII  2.  S.  244;  XI  Y  2.  S.  106,  114 — Berthold,  ibid.  XIV.  3.  S.  149. — Iwanoff,  Pagenstecher  s 
kl.  Beob.  III.  S.  135. — Hulke,  Schmidt’s  Jahrb.  135.  Bd.  S.  203. — Mooren,  ophth.  Beob.  S.  50. 
— Classen ,  Centralblatt,  1868.  S.  39;  Virchow’s  Arch.  50.  Bd.  S.  56. — Sichel ,  Gaz.  med.  de 
Paris.  1867.  Nr.  27. — Rothmund,  Deutsche  Klinik.  1865.  S.  86. 

Angioma  :  Rokitansky,  Lehrb.  der  path.  Anat.  I.  Wien,  1855.  S.  202-209 ;  II.  S.  315.  et  seq. 
-Schuh,  1.  c. — Demarquay,  Schmidt’s  Jahrb.  112.  Bd.  S.  259-264. — Geissler ,  ibid.  102.  Bd.  S. 
52-54. 114.  Bd.  S.  346. — Zander  und  Geissler,  1.  c.  S.  423-436. — Mackenzie,  1.  c.  I.  P.  223-242, 
455.  487-504.  — Himly,  1.  c.  I.  S.  220-224,  376-380;  II.  S.  417. —  Chelius,  1.  c.  II.  S.  428,  456.— 
Stellwag,  Ophth.  II.  S.  964,  et  seq.— Graefe,  A.  f.  O.  I.  1.  S.  420;  VII.  2.  S.  11.  19;  X.  1.  S. 
184.— Schirmer,  ibid.  VII.  1.  S.  119. — Szokalski ,  kl.  Monatbl.  1864.  S.  326,  427. — Ammon,  1.  c. 
II.  Taf.  9.  Fig.  10. — Schon,  Beitrage  etc.  S.  204;  Handb.  S.  159. — Abernethy,  nach  Mackenzie 
I.  P.  227. — Wardrop,  ibid.  P.  239,  240. — Pauli,  ibid.  P.  226. — Burns,  ibid.  P.  238. — K.  Jaeger, 
Roosbroeck ,  ibid.  P.  358. — Foucher,  Schmidt’s  Jahrb.  102.  Bd.  S.  52. — Soler,  nach  Zander  und 
Geissler  1.  c.  S.  435. — Kempf  Canstatt’s  Jahresber.  1864.  III.  S.  164. — Nunneley,  kl.  Monatbl. 
1865.  S.  244,  Schmidt’s  Jahrb.  112.  Bd.  S.  263. — Andrae,  nach  Fischer’s  Lehrb.  S.  361. — Ad. 

• Schmidt ,  Ophth.  Bibliotliek.  III.  S.  174. — Bowman,  Schmidt’s  Jahrb.  112.  Bd.  S.  262. — 
Gendrin ,  Hulke,  Nelaton,  ibid.  S.  259. — Bell,  nach  Mackenzie  1.  c.  I.  P.  237. — Bourguet ,  ibid. 
P.  490.— Travers,  ibid.  P.  495. — Dalrymple,  ibid. — 497. — Jobert,  ibid.  P.  499. —  Velpeau, 
Walton,  ibid.  P.  500. — Bra.inard,  ibid.  P.  501. — Guthrie,  ibid.  P.  488. — Carr  on  du  Villards, 
nach  Himly  I.  S.  376. — Parish,  Americ.  Journ.  of  Med.  Science.  1841. — Sous,  Ann.  d’oc.  53. 
Bd.  P.241. — Poland,  nach  Zander  und  Geissler,  1.  c.  S.  427. — Hart,  ibid.  S.  431. — Kiichler, 
deutsche  Klinik.  1866.  Nr.  28.— Graefe,  A.  f.  O.  X.  2.  S.  55;  XII.  2.  S.  222,  223 ,—Reckling- 
hamn,  ibid.  X.  1.  S.  189;  X.  2.  S.  62. — Knapp,  Arch.  f.  Aug.  u.  Ohrenheilk.  I.  S.  1,  14; 
A.  f.  0.  XIV.  1.  S.  213. — Czerny,  Billroth,  Arch.  f.  klin.  Chirurgie.  XI.  S.  230,  234. — Burns, 
Virchow’s  Archiv.  50.  Bd.  S.  SO.— McClelland,  Schmidt’s  Jahrb.  142.  Bd.  Sy^Q.— De  Ricci, 
Centralbl.  1866.  S.  45. — Borelli,  Congrbs  Ophth.  1868.  S.  149. — Mooren,  Or&^V  Beob.  S.  119, 
125.— Freeman,  Centralbl.  1866.  S.  798. — Boettcher,  Virchow’s  ArchivJ^!.  Bd.  S.  400. — 
tester,  ibid.  40.  Bd.  S.  468.—  Blessig,  Centralbl.  1868.  S.  87.—  WilliqM^led.  Record.  New 
York,  1868.  III.  Nr.  52.—  Weaker,  kl.  Monatbl.  1868.  S.  47,  m^fy.hender,  ibid.  S.  99.— 
Lawrence,  ibid.  126. — Hatpin,  JDesormeaux,  Passavant,  GirauddyS&nori,  nach  Zehender  1.  c. 
-Hirschberg,  kl.  Monatbl.  1868.  S.  153,  157.  -Schiess-  GempfrlSJibid.  1870.  S.  56.— Collar d, 
Gaz.  med.  de  Paris.  1866.  Nr.  39. — Morton,  Prager  Vie^te^i/smirift.  93.  Bd.  Misc.  S.  81. — 
kl.  MonatsbL  1868.  S.  182.  —  O.  Becker ,  Wien.  Aug&Jd.  Ber.  S.  162. 

Hydatids:  Mackenzie,  1.  c.  II.  P.  860-871. — ^e^w^^Qphth.  II.  S.  1229, 1356. — Keate,  nach 
Mackenzie  I.P.  70. — Lawrence,  Bowman,  ibid.  ILJ^jpGl. —  Waldhauer,  kl.  Monatbl.  1865.  S. 

388. — Zchencler,  Seitz  Handb.  etc.  S.  552-3 ^^-Hirschler,  A.  f.  O.  IV.  2.  S.  113. — O. 
Becker,  Zeitsohrift  der  Wien.  Aerzte.  lSb^V^^ohenbl.  S.  385. — Graefe,  I.  1.  S.  453,  et  seq. 
U  S.  326;  II.  2.  S.  334,  339;  III.  2.  S.  3(^S^seq.  ;  IV.  2.  S.  171 ;  VII.  2.  S.  48,  49,  52;  X.  1. 
S.  205.  — Appia,  nach  Mackenzie  1.  c.  IJOJ>^8. — Estlin,  ibid.  P.  862. — Bowman,  ibid.  P.  803. 
Anmkg. — Sichel ,  Horing,  nach  ZanderSn^l  Geissler  1.  c.  S.  417. — Schott,  nach  Mackenzie  1.  c. 
II.  P.  m.-Logan ,  ibid.  P.  SOA.-^fC^on,  ibid.  P.  868.  Mende,  A.  f.  O.  VII.  1.  S.  123.— Co^ 
'M  liber  die  Anwendung  des  A^xVspiegels.  Leipzig.  1853.  S.  93. — Schweigger,  A.  f.  O.  VII. 

’  Vorlesgn.  iiber  den  <40v&uch  des  Augenspiegels.  Berlin.  1864.  S.  54. — Soelberg- Wells, 
GpBth.  Hosp.  Rep.  IIIA^N$4.—  Jacobson,  A.  f.  O.  XL  2.  S.  148,  et  seq.—  Alf.  G,  aefe,  kl. 
J°natbl.  1863.  S.  232  242^1.  Weber,  ibid.  1864.  S.  223.— A7.  Jaeger,  nach  Mackenzie  1.  c.  II. 
^869.—  Liebrciph,  As»4^0.  I.  2.  S.  343;  Atlas  der  Ophth.  Berlin.  1863.  Taf.  7. — Busch,  A.  f.  O. 

s-  99,  102.->*QmJ  ibid.  V.  2.  S.  183.— Graefe,  A.  f.  O.  XII.  2.  S.  17 A—Hirschberg, 
Virchow’s  ArcliX  4a  Bd.  S.  509 .—Kruger,  kl.  Monatbl.  1867.  S.  59 .—Mauthner,  Lehrb.  d. 


568 


TUMORS.  AUTHORITIES. 


Ophthscop.  1868.  S.  461,  468. — Teale ,  Med.  Record.  1868.  HI.  52.  S.  83. — Merkel ,  Centralbl. 
1867.  S.  560. — Arlt ,  Wochenschr.  d.  Wien.  Aerzte.  1867.  S.  252. — Wharton  Jones,  Canstatt’s 
Jahresber.  1865.  III.  S.  36. — Mooren ,  Ueber  Symp.  Ophth.  S.  41. — Fano ,  Quadri ,  L’union 
med.  1868.  Nr.  31. 
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1 .  Extraocular  Tumors. 

Accompanying  Symptoms. — According  to  their  position  and  extent,  these 
tumors  cause  a  variety  of  disturbances,  which  greatly  modify  their  symptoms. 
When  on  the  eye-lid,  if  of  any  size,  they  may  interfere  with  or  entirely  prevent  the 
movements  of  the  parts;  if,  on  the  contrary,  in  or  under  the  conjunctiva,  they 
readily  protrude  between  the  lids  as  they  grow,  prevent  their  closure,  interfere  with 
the  conduction  of  the  tears,  often  displace  the  eye-licls,  or  actually  evert  them,  and 
limit  the  movements  of  the  eye.  If  they  grow  to  one  side,  they  cause  deviation  of 
the  optic  axis  and  diplopia,  or  they  impair  vision  by  partly  or  entirely  covering  the 
pupil.  If  they  grow  behind  the  tarso-orbital  fascia,  in  the  anterior  part  of  the  orbit, 
they  often  push  the  eye-ball  to  one  side.  Growths  deep  in  the  orbit  behind  the 
eye-ball  always  cause  exophthalmos.  If  they  lie  in  the  space  between  the  muscles, 
and  the  latter  be  unaffected,  the  eye  is  usually  pushed  directly  forward,  and  its 
movements  limited  in  all  directions.  If  the  tumor  be  not  connected  with  the  eye¬ 
ball,  but  separated  from  it  by  a  cushion  of  fat,  the  rotation  of  the  eye  is  still  around 
its  center.  But  if  the  tumor  be  attached  to  the  ocular  capsule,  the  point  of  rotation 
becomes  eccentric,  or  may  even  be  thrown  outside  of  the  eye.  If  the  growths  have 
developed  between  the  muscles  and  the  orbit,  the  protrusion  is  always  more  oblique, 
and  power  of  motion  seems  mainly  diminished  toward  the  side  of  the  tumors.  If 
motion  be  entirely  stopped  in  one  direction,  we  may  suspect  that  the  corresponding 
muscle  has  been  affected  by  the  growth,  and  this  would  show  the  inclination  to 
r  affect  different  tissues,  and  indicate  a  malignant  nature.  ( Graefe .) 

The  exophthalmus  may  exist  for  a  long  time,  without  the  globe  necessarily  suf¬ 
fering  any  permanent  injury.  Frequently,  however,  the  inability  the  lids  to 
I  sufficiently  protect  the  eye,  or  the  laceration  and  compression  leVvessels  and 
nerves  impair  the  nutrition  of  the  globe ;  they  lead  to  intraocd^inflammations, 
often  with  signs  of  stasis  in  the  retinal  veins ;  to  hydrops  subr^b^tlis,  and  exception¬ 
ally  to  detachments  of  the  choroid,  by  which  the  globe  fini*H0ie comes  atrophic  with 
signs  of  iridoclioroiditis ;  or  the  cornea  ulcerates  in  ccm^(7Aefice  of  neuroparalysis  or 
°f  intercurrent  violent  inflammations,  and  the  resultQsJnrtliisis  of  the  globe.  Not 
very  uncommonly  there  is  developed  an  atrophy  the  optic  nerve,  either  primary 
°r  dependent  upon  retrobulbar  neuritis ;  sometinw  the  optic  nerve  is  even  attacked 
^  the  secondary  growth  itself  and  destroye^^J 
The  extent  of  the  exophthalmos  is  not^W)sarily  in  proportion  to  the  size  of  the 
orbital  tumor  at  the  time.  Not  un  mtly  one  or  other  wall  of  the  orbit  is 
Worn  away,  destroyed  by  caries  oi>*re©sis,  or  drawn  into  and  affected  by  the  pro- 
008  proliferation.  Thus  the  tVwafer  may,  even  quite  early,  find  its  way  into  the 
nasffi,  frontal,  or  maxillary  sil^fijinto  the  pteregoid  fossa,  or  even  into  the  cranium. 
^  then  enlarges,  presses  asid<C/^ans  lying  in  its  way,  causes  their  atrophy,  or  attacks 
tbeir  tissue.  During  thjWEhe  the  orbital  portion  increases  but  little. 

Very  exceptionally  fiunVus  grow  from  neighboring  cavities  into  the  orbit.  On  the  other 
m  i  tumors  tha^tjfifcre  developed  in  the  surrounding  cavities  often  injure  the  eye-ball  by 
P^ssure  on  the  xhe  orbit ;  they  contract  this  cavity  more  and  more,  and  finally  reduc 
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it  to  a  fissure,  and  destroy  the  protruded  eye-ball  by  interference  with  its  nutrition,  or  by 
inflammation.  (. Mackenzie . ) 

Treatment. — The  first  indication  is  the  removal  of  the  tumor.  The  means  for 
this  is  generally  the  knife. 


In  small  cysts  the  oft-repeated  puncture  and  emptying  of  the  cavity  suffices,  particularly 
when  the  internal  wall  is  subsequently  cauterized.  In  larger  cysts,  repeated  injections  with 
irritating  remedies  have  been  regarded  as  useful,  especially  with  tincture  of  iodine  accompanied 
by  drainage. 

Circumscribed,  superficial  angiomata  have  been  in  some  cases  removed  by  passing  in 
needles  cross-wise  and  heating  them  to  a  red  heat  ( Mackenzie ).  Of  the  more  deeply  situated 
pulsating  orbital  tumors,  one  case  is  said  to  have  disappeared  spontaneously  (  Virchow ),  others 
are  said  to  have  been  cured  by  the  use  of  ergotine  and  veratrum,  cold  applications ;  a  larger 
number  by  injection  of  coagulating  fluids,  particularly  the  sesquichloride  of  iron  ( Zehender ). 
Digital  compression,  according  to  Vanzetti,  has  rendered  good  service  in  some  cases,  in  others 
has  produced  no  effect.  The  most  cures,  or  at  least  satisfactory  results  (23  in  31  cases,  Zehender) 
have  been  obtained  by  the  ligation  of  the  carotid  artery.  Still  this  is  in  any  case  a  very  hazard¬ 
ous  operation.  Out  of  a  collection  of  586  cases  ( 0 .  Pilz)  there  results,  that  in  consequence  of 
the  ligation  of  the  carotid  artery  about  43  per  cent,  of  the  patients  die  and  53  per  cent,  recover; 
that  30  per  cent,  of  the  patients  suffer  brain-disturbances,  and  that  in  about  8  per  cent,  para¬ 
lyses  are  developed. 

Secondary  growths  may  be  removed  sometimes  by  cauterizing  pastes,  if  they  are  superficial. 
The  Vienna  paste  or  chloride  of  zinc  may  be  employed.  Some  do  not  limit  their  employment 
to  superficial  tumors,  but  use  these  caustics  also  to  thoroughly  destroy  the  suspiciously  infil¬ 
trated  raw  surface  even  down  to  the  bones  after  extirpation  of  the  orbital  tumor  ( Sicliel ,  Robin, 
Lawson).  More  recently  the  internal  and  external  use  of  chloride  of  potassium  has  been  well 
spoken  of,  especially  in  epithelioma  of  the  lids.  Pledgets  of  lint,  impregnated  with  a  solution 
of  chloride  of  potassium  in  water  (1:15),  should  be  laid  upon  the  luxuriant  surface,  and 
renewed  three  to  four  times  a  day.  In  addition  seven  grains  of  the  drug  should  be  taken 
inwardly  daily  in  a  watery  solution  (1:180)  ( Magni ,  Stavenhagen).  The  remedy  seems  to  need 
several  months  to  effect  a  cure. 

Tumors  of  a  benignant  character,  which  are  situated  with  a  pedicle  very  superficially,  may 
sometimes  also  be  cured  by  ligation.  \ 

Generally,  extirpation  should  be, undertaken  as  soon^S^ossible,  especially  in  true 
tumors,  which  continue  to  grow;  for  it  is  not  sin/my^a  question  of  avoiding  or 
removing  injuries  that  are  being  inflicted  mecbfl&ically  upon  neighboring  organs. 
The  great  danger  lies  in  the  often  rapid  infectiX^of  the  surrounding  parts,  in  the 
scattering  of  germs  of  the  disease,  and  tltfiNp^elopment  to  new  foci.  The  appa¬ 
rently  benign  aspect  of  a  tumor,  which  ^perceptibly  growing,  should  not  cause 
delay,  for  it  is  certain  that  benign  tui/flv^  that  have  long  remained  unchanged  and 
uninjurious,  often  change  their  character  suddenly,  and  become  exceedingly  infec¬ 
tious.  But  it  is  impossible  to  rtmcrcle  the  time  when  this  unfortunate  change  will 
occur,  and  if  infection  of  thje@gm)oring  parts,  or  dissemination  of  the  germs,  has 
once  set  in,  the  operation  >w^vkually  without  benefit,  as  the  new  foci  hardly  betray 
themselves  at  first,  ar/T  lifaice  are  readily  overlooked,  or  may  even  arise  in  places 
where  they  can  not  be  reached.  Hence  relapses  readily  occur,  which  progress  very 
rapidly,  and  usualhj^cLll  the  patient  in  a  short  time. 

If  the  maliap^ircy  of  a  tumor  becomes  certain  by  its  affecting  a  variety  of  tissues 
lying  near^S£$V)ther,  or  if  it  has  already  attacked  and  perforated  hard,  tendinous 
or  bony  there  are  most  probably  scattered  secondary  foci,  and  the  success  of 

an  ono^jLon  becomes  mere  chance ;  if  a  number  of  foci  already  be  well  developed, 
>r\f  cWc  lymphatic  glands  be  swelled  ;  should  the  original  tumor  have  attained  con- 
ruble  size,  and  should  ulceration  have  set  in :  or  if  cachexia  have  shown  itself 
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an  operation  should  be  declined,  for  it  will  hasten  the  process,  and  the  probably 
short  life  of  the  patient  will  be  still  further  curtailed. 

A  chief  rule  in  operating,  especially  upon  suspicious  or  manifestly  malignant 
growths,  is  to  remove  all  the  atfected  parts,  not  leaving  even  a  trace  of  the  growth. 
Hence  the  incisions  must  always  be  made  outside  of  the  tumor,  and  must  be  car¬ 
ried  beyond  the  parts  evidently  affected.  Where  the  growth  has  extended  into 
cavities,  so  as  not  to  permit  a  complete  removal,  we  should  not  operate.  Of  course, 
the  incision  must  depend  on  the  position  and  extent  of  the  roots  of  the  tumor.  We 
may  prescribe,  as  a  general  rule,  that  each  stroke  of  the  knife  should  be  made  with 
the  view  of  causing  as  slight  a  scar  as  possible ;  especially  in  operating  upon  pseudo¬ 
plasms  of  the  skin  and  conjunctiva  should  every  incision  be  so  made  that  the  opening 
left  may  be  covered  by  contraction  of  the  neighboring  parts  without  much  straining 
so  as  to  afford  the  most  favorable  conditions  for  union  without  suppuration. 


a.  Dermoid  tumors,  seated  on  the  margin  of  the  cornea,  should  be  seized  and  drawn  forward 
with  the  forceps,  and  cut  off  by  a  cataract-knife.  ( Graefe. )  Any  part  remaining  above  the 
surface  of  the  cornea  may  be  removed  by  the  curved  scissors.  If  the  wound  should  granulate 
too  much,  we  may  cauterize  it  with  nitrate  of  silver,  and  subsequently  apply  tincture  of 
opium. 

b.  In  cancroids  of  the  scleral  margin  it  is  advisable  to  incise  the  conjunctiva  at  a  distance 
of  at  least  a  line  from  the  border  of  the  secondary  growth,  then  to  draw  the  latter  forward 
with  the  forceps,  and  to  remove  it  by  long  incisions  with  a  cataract-knife  in  such  a  way  that 
the  incised  surface  lies  in  healthy  corneal  and  scleral  tissue  throughout  its  entire  extent.  In 
order  to  cover  up  the  loss  of  substance  of  the  conjunctiva  and  to  avoid  the  excessive  formation 
of  granulations,  two  four-cornered  flaps,  proceeding  from  the  edges  of  the  wound,  must  be  sepa¬ 
rated  in  the  conjunctiva,  of  which  one  is  directed  obliquely  upwards  and  outwards,  the  other 
obliquely  downwards  and  inwards,  and  which,  after  they  have  been  dissected  up  from  the  sub¬ 
jacent  layer,  are  drawn  together  over  the  raw  surface  of  the  sclera  and  united  by  sutures, 
[Knapp.) 

c.  Epitheliomata,  which  grow  in  the  skin  of  the  lids,  demand  extirpation  together  with 
their  roots.  As  long  as  these  do  not  extend  very  far,  it  will  as  a  rule  be  easy  to  cover  the  raw 
surface  by  drawing  together  the  neighboring  parts  without  causing  essential  deformities  and 
disturbances  in  function  of  the  lid.  If,  however,  the  growth  has  reached  a  o^fcmin  extent  and 
has  gone  somewhat  deeper,  the  covering  of  the  loss  of  substance  will  then  "^n^alfy  be  difficult. 
To  this  end  many  ingenious  methods  of  blepharoplasty  have  been  reu^A^fiended.  ( TIasner , 
Knapp.)  Still  it  is  very  doubtful,  whether  they  answer  the  purpose  m^are  worth  the  trouble, 
as  the  epithelial  cancer,  if  it  involves  a  large  extent  of  the  lid,  al wnTsVet urn s ,  and  then  usually 
advances  very  rapidly. 


d.  Tumors  lying  close  under  the  skin  or  coiCunF^va  must  be  exposed  before 
extirpation.  A  linear  incision  is  often  sufficient  <2 Jr  his  purpose.  This  is  best  made 
1}y  lifting  a  fold  of  skin  from  over  the  tumoOand  cutting  it  through  in  the  proper 
direction  with  a  bistoury  or  scissors.  If  t^eWumor  is  large,  a  cross  or  T-shaped 
incision  may  be  required.  But  if  tlu*Xm&or  be  anywhere  adherent  to  the  cover- 
lug>  it  is  best  to  include  the  adhere^tny^egument  between  two  elliptical  incisions. 
Then  the  rest  of  the  covering  i^tojbe  dissected  off  from  the  tumor;  this  is  to  be 
seized  with  toothed  forceps,  forward,  and  the  whole  of  it  carefully  removed. 

In  angiomata  of  the  lids/nywTiich  great  bleeding  is  to  be  feared,  the  ring-forceps 
°f  Desmarres  may  be  usedQvttich  by  compression  of  the  vessels  renders  the  operation 
essentially  easier.  (Sfwwmagen.)  If  the  growth  has  been  removed,  the  edges  of 
the  wound  are  to  bevunHed  by  strips  of  plaster  or  better  by  fine  sutures,  in  case  the 
deration  was  cMTlSifyiced  from  the  external  covering,  and  a  light  pledget  of  cotton 
bound  ‘ 


upon 


order  where  possible  to  bring  about  union  of  the  cavity  of  the 
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wound  by  first  intention.  Where,  however,  such  a  favorable  result  is  from  the 
beginning  not  to  be  hoped  for,  the  introduction  of  a  tent  of  charpie  must  not  be 
forgotten.  As  for  the  rest  the  bandage  remains  the  same.  If  the  secondary  growth 
was  extirpated  from  the  conjunctival  surface,  sutures  are  only  indicated  in  very  long 
or  crucial  incised  wounds,  and  must  be  made  by  the  finest  silk-thread  and  also 
removed  as  soon  as  possible.  The  protective  bandage  then  has  the  effect  of  imped¬ 
ing  the  movements  of  the  lids,  the  displacement  of  the  edges  of  the  conjunctival 
wound,  etc.,  and  consequently  of  favoring  the  cure.  Introductions  of  tents  are  to 
be  avoided  under  such  conditions. 

Cysts,  lying  under  the  conjunctiva,  often  spring  out  spontaneously  from  the  envelope  as 
soon  as  the  membrane  over  them  has  been  divided.  The  wound  heals  up  very  quickly.  If 
the  cyst  ruptures  during  the  operation,  and  if,  on  account  of  the  delicacy  of  the  cyst-wall,  it 
be  difficult  to  remove  it,  we  may  rest  satisfied  with  a  partial  removal,  without  apprehension 
of  its  return.  But,  for  greater  certainty,  we  may  cauterize  the  remains  of  the  sac  with  nitrate 
of  silver. 


e.  In  growths  originating  deeper  in  the  orbit,  extirpation  is  more  difficult,  but 
more  imperative,  particularly  when  the  tumors  are  growing  rapidly.  If  possible, 
the  extirpation  should  be  made  through  the  skin  of  the  lid,  as,  when  made  through 
the  conjunctiva,  it  is  more  difficult  and  objectionable  from  the  resulting  cicatrix. 
An  incision  should  be  made  over  the  most  prominent  part  of  the  swelling,  parallel 
to  one  of  the  bony  walls  of  the  orbit,  and  exposing  the  surface  of  the  tumor.  When 
the  latter  is  large,  a  second  incision  should  be  made,  perpendicular  to  the  first, 
forming  a  "("-shaped  -wound.  The  coverings  should  be  sufficiently  removed,  the 
tumor  seized  with  toothed  forceps,  drawn  forward,  and  freed  from  its  attachments 
by  the  knife  or  scissors. 

If  the  pseudoplasm  be  attached  to  the  periosteum,  and  this  be  much  swelled,  it 
seems  advisable  to  shave  off  the  affected  portion  of  it.  If  the  bone  seem  much 
diseased,  part  of  it  should  be  chipped  out  with  a  chisel.  This  is  absolutely  required 
in  growths  of  a  suspicious  or  manifestly  malignant  character.  In  cysts,  on  the  con¬ 
trary,  it  makes  no  difference  if  part  of  the  sac  remains,  as>i^e  is  removed  by  subse¬ 
quent  suppuration. 

Many  employ  the  paste  of  chloride  of  zinc  as  a  suMpftite  under  such  conditions. 
( Sichel ,  Lawson.)  Still  it  is  doubtful  whether  tlih^GWers  the  purpose. 

During  the  operation  the  eye  must  be  cajWrtty  handled,  and  protected  from 
injury.  Its  extirpation  is  not  required  as  lpTTgjW  its  constituents  have  undergone  no 
material  change,  and  is  only  j ustifiable/wmar  the  pseudoplasm  cannot  be  removed 
without  it.  But  in  far  the  greater  nuipfi^  of  cases,  especially  when  the  tumor  lies 
outside  of  the  intermuscular  sp  ace, ^ie“ey  e-ball  can  and  should  be  preserved.  The 
necessity  of  laying  bare  a  large  ^Jvof  the  globe  does  not  render  this  less  impera¬ 
tive,  for  experience  teaches  en  under  such  circumstances,  the  eye  not  only 

retains  its  shape,  but  part  functional  power  may  again  return  and  be  retained. 

{Berlin.)  ( Zehender ,  Gfaejfef  Schiess-Gemuseus.) 

When  the  tumor  hasueen  removed,  and  the  hemorrhage  checked,  the  wound  in 
the  skin 'should  be^vpSfcd  by  sutures,  except  a  small  space.  Through  the  latter,  a 
piece  of  lint  shpAd'be  passed  to  the  bottom  of  the  wound,  to  insure  an  escape  for 
the  pus.  OQ^vrise  the  treatment  is  the  same  as  for  other  deep  wounds.  Usually 


bon  form,  which  fill  up  the  cavity,  and  appear  at  the  outer  opening, 


tin 


cicat] 
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n  terminates  the  process.  Not  unfrequently  sinuses  remain  for  years, 
istantly  secrete  pus,  and  will  not  close.  This  often  happens  without  the 
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occurrence  of  caries  or  necrosis  of  any  portion  of  the  orbital  wall.  In  such  cases  we 
should  cauterize  the  cavity  with  nitrate  of  silver,  or  use  irritating  salves,  if  neces¬ 
sary  even  the  actual  cautery,  provided  the  base  of  the  brain  be  not  too  near,  for  in 
that  case  a  meningitis  might  readily  be  caused.  But  such  a  proceeding  is  especially 
indicated  when  a  deficiency  of  granulations  threatens  to  cause  a  deep  and  disfiguring 
cicatrix. 

/.  If  it  be  suspected  that  the  eye  is  implicated,  or  if  it  be  known  to  be  so,  if  the 
cancer  has  gotten  in  between  the  muscles  of  the  eye,  or  lias  already  reached  a  consider¬ 
able  size,  and  other  foci  of  the  disease  can  be  found  in  the  orbital  cellular  tissue,  it  is 
most  advisable  to  remove  the  globe  and  the  whole  of  the  degenerated  fatty  cushion. 

The  extirpation  of  the  eye-ball  and  its  fatty  cushion  is  always  to  be  done  under 
anaesthetics,  because  of  its  painfulness.  One  assistant  must  attend  to  the  anaesthetic, 
another  holds  the  head  of  the  patient,  and  keeps  the  lids  as  far  apart  as  possible ;  while 
a  third  undertakes  the  arrest  of  the  hemorrhage,  which  is  usually  great.  To  widen 
as  much  as  possible  the  approach  to  the  orbit,  and  to  facilitate  the  manipulation,  in 
most  cases  it  appears  advisable  to  divide  the  external  commissure  of  the  lids  by  a 
horizontal  incision,  as  far  as  the  edge  of  the  bone.  Then,  with  his  left  hand,  the 
operator  seizes  the  globe,  or  the  protruding  tumor,  with  toothed  forceps,  and  draws 
it  forward  and  upward.  When  this  has  been  done,  a  strong  knife,  slightly  curved 
on  both  the  edge  and  flat,  is  to  be  introduced  to  a  depth  of  more  than  an  inch,  close 
to  the  bone,  near  the  inner  or  outer  canthus,  and  cut  around  below  the  eye,  to  the 
level  of  the  other  canthus.  Then  the  forceps  are  to  be  depressed,  and  the  mass 
grasped  by  them  drawn  forward  and  downward,  to  enable  the  operator  to  cut 
from  one  angle  to  the  other  above  the  eye-ball.  Then  it  may  be  drawn  forward 
considerably  with  its  attachments,  and  scissors,  strongly  curved  on  the  flat,  passed 
closed  into  the  lateral  part  of  the  wound,  opened,  and  the  optic  nerve  divided  at  one 
cut.  If  some  attachments  still  remain,  they  are  readily  divided  by  repeated  cuts  of 
the  scissors,  and  thus  the  growth  and  globe  are  to  be  removed.  Then  the  lachry¬ 
mal  gland  is  to  be  seized  with  the  forceps,  drawn  out,  and  separated  with  the  knife 
or  scissors.  When  this  has  been  done,  the  surface  of  the  wound  is  tcAbe  most  care¬ 
fully  examined  with  the  finger.  Where  any  diseased  tissue  is  it  should  be 

cut  out  down  to  the  bone,  and,  if  necessary,  the  periosteum  scn^d  off,  and  even  a 
part  of  the  bony  wall  cut  out.  If  the  cancer  presses  tlirofisfr  one  wall,  we  may 
attempt  to  draw  it  forward  with  the  forceps,  and  extirp^j^). 

The  hemorrhage,  profuse  as  it  generally  is,  is  usurfiOnsily  stopped  by  injections 
of  ice-water.  The  orbit  is  then  to  be  tamponed,  to^ybwent  the  secondary  hemor¬ 
rhage  which  not  unfrequently  occurs.  This  is  b^ydone  by  filling  in  small  wads  of 
chaipie,  carefully  pressed  against  each  other,  oVw  which  the  lids  are  closed,  and  a 
j  large  wad  of  charpie  laid  on,  and  a  bandaa<fe£f)plied  tightly  to  keep  the  compress  in 
position,  and  press  against  the  orbital  t^S^. 

If  the  tampon  have  been  carefidlz&pitm&,  it  almost  always  answers  its  purpose,  even  when 
ophthalmic  artery  has  been  di\rid<xHfear  the  optic  foramen,  and  therefore  cannot  retract  and 
f 0se  itself  mechanically.  In  ca^*jJherefore,  where  the  spirting  indicates  such  a  condition,  it 
best  not  to  delay  with  other^Jtkmpts,  which  will  prove  inefficient,  but,  after  removing  all 
e  diseased  parts,  to  apph^ij^tainpon  at  once,  in  the  manner  above  described.  Torsion  of  the 
ophthalmic  artery,  or  ijj^Njkmpression  by  spring-forceps,  which  are  to  be  left  on  for  a  day  or 
Jo,  is  scarcely  ever  n^cebsary.  The  use  of  the  hot  iron  as  a  hemostatic  is,  from  the  proximity 
o  the  brain,  dai^M^J^,  and  moreover  not  trustworthy.  For  the  same  reason,  sesquichloride 
0  iron  should  ^ot\?  used,  as  it  chemically  changes  the  blood  in  the  vessels  to  a  great  distance, 
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and  occasions  the  formation  of  plugs,  which  might  readily  prove  injurious  when  in  the  vessels 
at  the  base  of  the  brain. 

The  bandage  should  not  be  removed  for  two  or  three  days,  that  is,  until  sup¬ 
puration  begins.  Usually  it  is  to  be  worn  till  the  orbit  is  covered  with  a  layer  of 
granulations.  Meantime  the  patient  is  to  be  treated  as  if  severely  wounded,  and  we 
must  especially  endeavor  to  moderate  the  local  inflammation  and  any  severe  fever 
that  may  occur. 

In  some  rare  cases,  traumatic  meningitis  occurs  after  extirpation.  From  its  suppurative 
character,  it  inclines  to  assume  a  very  active  course,  in  which  the  typical  stages  are  lost  sight  of. 
The  pulse  is  very  rapid,  the  local  temperature  increased,  the  headache  very  severe,  and  the 
mind  cloudy.  Then  symptoms  of  paralysis,  general  collapse,  and  death,  soon  occur.  It  is  rarely 
possible  to  master  the  process,  at  its  very  commencement,  by  strong  antiphlogistics.  Never¬ 
theless,  the  occurrence  of  suppuration  at  the  edges  of  the  orbital  wound  seems  to  have  a  bene¬ 
ficial  effect.  ( Oraefe. ) 

When  the  danger  of  secondary  hemorrhage  is  over,  and  the  orbit  covered  with  a 
layer  of  granulations,  the  bandage  may  be  omitted,  and  the  treatment  limited  to 
syringing  out  the  cavity  several  times  daily,  till  cicatrization  is  complete.  This 
often  occurs  in  a  short  time  (within  fourteen  days),  especially  when  large  portions 
of  conjunctiva  have  been  preserved,, which  contract  and  close  the  orbit  anteriorly, 
like  a  curtain,  thus  greatly  diminishing  the  extent  of  the  wound. 

Should  the  process  of  granulation  be  retarded,  or  should  it  become  too  luxuriant, 
accompanied  by  profuse  proliferation,  or  if  the  granulations  themselves  appear 
flabby,  pale,  very  soft,  etc.,  local  irritating  remedies,  such  as  tincture  of  opium, 
nitrate  of  silver,  etc.,  should  be  used. 

g.  If  the  operation  be  given  up  as  useless,  we  must  render  the  painful  condition 
of  the  patient  as  bearable  as  possible,  and  lengthen,  as  much  as  may  be,  his  miser¬ 
able  existence.  The  local  treatment  then  required  consists  in  guarding  against 
injurious  influences,  carefully  cleansing  the  part,  by  washing  it  frequently  during 
the  day  with  lukewarm  water,  and  wealing  a  suitable  bandage,  partly  for  protection, 
partly  to  hide  the  horrible  condition.  If  hemorrhages  oc^Alater,  compresses,  wet 
with  dilute  chlorine  water,  may  be  used.  When  piecesMjln? cancer  have  begun  to 
fall  off,  it  is  customary  to  use  powdered  charcoal  to^baorb  the  bad  gases.  More¬ 
over,  the  avoidance  of  bodily  and  mental  exciteimjfi^is  to  be  recommended.  Cold 
compresses  are  used  with  advantage  for  locaK^c  animations,  especially  when  a 
decided  increase  of  temperature  is  perceptikriJ  Narcotics  are  occasionally  service¬ 
able  against  severe  pain.  Where  ther^isV&tf  cli  fever,  digitalis,  aconite,  and  some¬ 
times  quinine,  are  useful.  If  exhaustwtfkof  the  body  shows  itself,  preparations  ol 
quinine,  easily  digested  nutritious  Jipoftf  and  a  moderate  amount  of  beer,  may  be 
used. 

Authorities. — Himly ,  Kranl^H^^wfMissbildungen.  etc.  I.  Berlin.  1843.  S.  505. — Macken¬ 
zie ,  Traite  des  mal.  d.  yeux.  Ti^Wfrt  p.  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  70-107,  220- 
242,  487-504.  — Kiichler,  DftTtsW  Klinik.  1866.  Nr.  18,  19,  20.— Stellwag,  Ophth.  II.  S.  1221- 
1230 .—Oraefe,  A.  f.  O.  I.  288;  X.  1.  S.  193,  194,  200,  205 .—Jacobson,  ibid.  X.  2.  55,  77. 
Zander  und  Geissler,  ♦Dfi^Yerletzungen  des  Auges.  Leipzig  u.  Heidelberg,  1864.  S.  424,  4bl- 
435. — Schuh,  Wien.  flivAVochenschrift.  1861.  Nr.  l-b.—Chelius,  Handbuch  der  Augenheil- 
kunde.  II.  Stutte<j(ft^T869.  S.  515.— Berlin,  kl.  Monatbl.  1866.  S.  81.— Graefe,  A.  f.  O.  X.  2. 
S.  m.—Sch$^nmeits,  ibid.  XIV.  1.  S.  73.— Zehender,  ibid..  IV.  2.  S.  55;  kl.  Monatbl. 
1868.  S.  10 8.-S^Tw,  A.  f.  O.  XIII.  1.  S.  183;  XIV.  1.  S.  278,  283;  Arch.  f.  Aug- u.  Ohren- 
heilkde.  InA  1,  3. — Hasner ,  Entwurf  einer  anat.  Begrundg.  Prag.  1847.  S.  248. — Mirschbcrg , 
kl.  Moi*QUL869.  S.  76.—  JSichel,  Robin,  ibid.  1868.  S.  275.— Lawson,  Lancet.  1869.  I.  S.  10.- 
Si vista  clinica.  1869. — titavenhagen ,  kl.  Beob.  S.  23. — Bcrthold ,  A.  f.  O.  XU*  & 
1^2/  Pilz'  Arch‘  f‘  kL  Chirurgie.  IX.  S.  257. 


2.  Intraocular  Tumors. 


Accompanying  Symptoms. — Growths  occurring  in  the  posterior  part  of  the 
eye  always  cause  disturbance  of  vision  very  early.  All  perception  of  light  is  often 
lost  quite  soon,  or  indistinct  perceptions  remain  at  some  points,  and  disappear  as  the 
disease  progresses.  In  many  cases  it  is  the  monocular  blindness  that  calls  the 
patient’s  attention  to  the  disease,  for  the  tumor  may  develop  and  attain  considerable 
size,  without  causing  any  other  difficulty  or  changing  the  appearance  of  the  eye. 
Frequently,  even  careful  examination  with  a  dilated  pupil  and  the  ophthalmoscope 
is  necessary  to  perceive  the  growth. 

Retinal  glioma  in  its  commencement  appears  under  the  form  of  an  opacity, 
either  diffuse  {Knapp)  or  separated  into  numerous  large  and  small  deposits,  tolerably 
sharply  defined,  from  a  bluish  white  to  a  deep  white  color,  destitute  of  any  admix¬ 
ture  of  yellow,  which  is  interspersed  usually  very  early  with  a  few  denser  nodules 
projecting  distinctly  forward,  leaves  the  retinal  vessels  free  in  spots,  but  veils  them 
or  entirely  conceals  them  in  spots,  and  not  uncommonly  becomes  vascularized,  so  as 
exceptionally  to  resemble  red  granulations.  The  prevailing  white,  saturated  tint, 
the  opacity  of  the  infiltration,  the  smoothness  of  the  surface  of  the  tumor,  and  the 
absence  of  all  appearances  pointing  to  inflammation,  particularly  the  absence  of 
striking  opacities  in  the  vitreous  humor,  then  combine  to  cause  us  on  the  one  hand 
to  doubt  the  existence  of  exudative  or  hyperplastic  forms  of  neuro-retinitis,  on  the 
other  hand  to  render  a  strong  reflex  possible,  which  is  obtained  particularly  with  a 
widely  dilated  pupil  and  by  a  position  favorable  to  the  light,  and  causes  a  shining 
of  the  fundus  of  the  eye  with  an  intense,  brilliant  white,  metallic  glistening.  It  is 
usually  this  very  remarkable  symptom  which  calls  the  attention  of  * the  persons 
around  the  affected  child  to  the  existence  of  the  affection  and  excitesm^lwestigation, 
which  almost  always  proves  the  existence  of  almost  complete  blin/fc2^s  of  the  eye  in 
question.  With  progressive  growth  the  tumor  presses  closer  up  raQSe  optical  axis  and 
can  then  always  be  distinctly  seen  with  the  naked  eye.  As  a^Tjhe,  the  portion  of  the 
retina  in  question  is  very  early  lifted  up  to  a  wide  extent/4Swn  the  choroid,  and  in 
some  cases  advances  as  far  even  as  the  posterior  surf*/eV5f\the  lens  ;  the  detachment 
of  the  retina  is  often  even  total.  The  unusual  sit^itwm  and  form  of  the  detached 
portion  of  the  retina,  the  eccentricity  of  the  fl-axis  in  total  detachment,  the 
intensely  white  color  and  the  opacity,  as  weMpus  the  superficial  smoothness  of  the 
detached  retina,  projecting  in  places  like  no^Mes,  then  give  sufficient  proofs,  in  con¬ 
nection  with  the  peculiar  arrangement  inoroidal  structure  perceptible  upon  it, 

for  distinguishing  the  condition  fmn/m^rimary  hydrops  subretinalis.  In  addition 
to  these  we  have,  as  diagnostic  dms)  the  continuance  of  the  normal  or  even  the 
demonstrable  increase  of  the  yijjuocular  pressure,  not  uncommonly  the  development 
°f  an  actual  glaucoma  with  tfiSits  characteristic  signs,  that  is  to  say,  a  combination 
°f  symptoms  such  as  is  sc*ff^5!y  ever  observed  in  children.  Further  on  in  the  course 
°f  the  disease  interem^^mflammations  then  appear  in  the  form  of  iridochoroiditis, 
ot  lead  to  suppuration  and  perforation,  sometimes  cause  a 
the  globe. 
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This  temporary  phthisis  is  not  always  connected  with  a  sinking-in  of  the  globe,  there  is 
sometimes  even  found  rather  a  slight  bulging  forward,  which  then,  in  connection  with  slight 
excursive  limitations,  betrays  the  transmission  of  the  glioma  to  the  retrobulbar  structure,  or  at  I 
least  an  enormous  infiltration  of  the  anterior  section  of  the  optic  nerve.  ( Oraefe. ) 

Sarcoma  appears  in  the  iris  in  the  form  of  brownish  or  black  nodules,  more  or 
less  vascularized,  which,  having  their  roots  in  the  parenchyma  of  the  iris,  project 
into  the  anterior  chamber.  Choroidal  sarcoma  presents  itself  in  the  commencement 
usually  as  a  lenticular,  flatly  lying  tumor  of  a  reddish-gray  or  brownish-red  color, 
upon  the  generally  smooth  surface  of  which  a  rich  vascular  network  and  even 
hemorrhages  are  often  seen.  (Knapp.)  This  is  frequently  spotted  or  studded  with 
the  remains  of  the  disintegrated  epithelium,  and  even  dull  black,  if  the  pigment 
were  very  abundant.  In  so  far  as  it  always  reflects  more  light  than  the  normal 
choroid,  the  fundus  appears  very  smoky,  shimmering  into  green,  or  in  bright  color¬ 
ing,  reddish  or  whitish  gray,  and  under  favorable  conditions  glistening  dimly. 

Where  the  choroidal  sarcoma  quickly  leads  to  adhesion  of  the  retina  -with  the  choroid,  and, 
being  transformed  into  gliosarcoma,  grows  through  the  retina,  the  appearances  are  very  similar 
to  those  of  pure  retinal  glioma,  unless  we  attempt  to  make  a  distinction  in  the  fact  that  in 
some  cases,  irregular  light-colored,  non-elevated  spots  have  been  observed  under  the  veil-like 
opaque  retina  in  the  neighborhood  of  the  clear  white  tumor  ( Graefe ),  which  are  without 
doubt  to  be  referred  to  partial  destruction  of  the  choroidal  tapetum. 

On  the  whole,  it  is  merely  an  exceptional  case  when  the  choroidal  sarcoma  in  its 
commencement  is  perceived  as  such.  As  a  rule,  the  retina  becomes  detached  and 
opaque  throughout  a  vide  extent  very  early  in  the  disease,  so  lSiat  the  tumor  is  com-  i 
pletely  concealed.  Only  when  the  latter  increases  in  size  does  it  again  come  to  lie 
against  the  retina,  and  may  shine  through  with  its  reddisli-gray,  brownish  or  black 
color,  in  case  the  retina  is  not  too  opaque  and  thickened  by  inflammatory  process 
Before  this  is  the  case,  the  unusual  situation  and  form  of  the  detachment  of  the  retina  | 
furnish  grounds  of  supposition  for  the  existence  of  an  intraocular  pseudoplasm. 

In  addition,  moreover,  there  is  often  found  a  considerabld^tC^t  the  same  time  irregular  | 
dilatation  of  the  pupil,  which  is  not  the  case  in  simple  detac^^cfit  of  the  retina.  Moreover,  a  j 
peculiar  kind  of  vascular  injection  is  sometimes  obserwB^ki  the  region  of  the  episclera  and 
conjunctiva,  a  single  quadrant,  a  half  of  the  sclera  ifpJtears  covered  with  coarse,  contorted 
veins,  freely  anastomosing  with  one  another,  whils  le  remaining  portions  of  the  external  j 

surface  of  the  globe  the  congestion  is  but  sligbfcWWnot  at  all  pronounced. 

More  decided  points  on  which  to  b^  a  differential  diagnosis  are  given  in  the  | 
increase  of  the  intraocular  pressure,  ©teh  is,  as  a  rule,  present,  and  in  pure  hydrops 
subretinalis  is  very  unusually  hn©  upon  which  the  other  symptoms  of  chrome 
glaucoma  usually  supervene.  globe  remains  often  for  a  long  time  in  this  gl 

comatous  condition  when  iNjjees  not  result  in  perforation  by  the  growth.  The  lens 
then  usually  grows  o>  ‘pretty  quickly,  and  the  eye  resembles  one  affected  hy 
absolute  glaucoma  wfl^jJI  has  run  its  course.  The  development  of  these  comply 
symptoms  is  als©<  v%t  uncommonly  very  much  hastened  by  inflammatory  attar  '3 1 
with  very  violeitf\h>’ns  of  irritation,  which  bear  the  stamp  of  acute  glaucoma.  ie  I 
globe  de^f^SNsd  in  such  a  degree  does  not,  however,  become  perfectly  quiet,  < 
is  usually\5$^ase  in  pure  glaucoma  ;  on  the  contrary,  the  inflammatory  attacks  are  | 
usually^fcpeated,  and  are  ordinarily  accompanied  by  very  violent,  often  unbeaia 
paii^Sme  patient,  particularly  when  intraocular  hemorrhages  appear,  as  vei. 
e^^y  happens.  Finally,  scleral  staphylomata  are  developed,  which  usually  piepare  | 
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the  way  for  perforation,  or  else  the  eye  begins  gradually  to  shrink.  In  many  cases 
the  inflammatory  attacks  resemble  a  suppurative  iridochoroiditis  or  a  real  panoph¬ 
thalmitis,  and  by  destruction  of  the  cornea  or  by  perforation  of  the  sclerotic  give 
exit  to  the  tumor,  or  else  lead  to  temporary  phthisis  of  the  eye. 

The  tendency  to  inflammatory  attacks  continues  to  exist  in  the  atrophic  or  phthisical  stumps, 
which  distinguishes  the  latter  from  those  which  find  their  starting  point  in  pure  inflammations 
of  the  globe  and  suffer  from  a  chronic,  insidious  cyclitis.  The  inflammatory  attacks  are  also 
distinguished  by  being  accompanied  by  very  violent  paroxysms  of  spontaneous  pain,  while  the 
ciliary  region  manifests  a  slight  sensibility  to  palpitation.  Such  stumps,  moreover,  have  the 
peculiarity  that  in  them  the  shrinking  occurs  mainly  from  before  backwards,  the  equatorial 
diameter  being,  on  the  contrary,  relatively  but  little  shortened.  The  flattened  shape  of  the 
stump  naturally  brings  with  it  a  considerable  receding  of  the  anterior  surface  of  the  globe. 
Where  this  is  very  trifling  or  even  amounts  to  nothing,  there  is  reason  for  supposing  the  exist¬ 
ence  of  a  retro-bulbar  secondary  deposit,  or  that  a  perforation  of  the  intraocular  tumor  has 
already  occurred  posteriorly.  ( Oraefe. ) 


Cysticerci,  which  lie  in  the  anterior  chamber,  may  always  be  distinctly  seen  with 
the  naked  eye.  If,  however,  one  is  situated  in  the  vitreous  humor,  we  need  the 
opthalmoscope  to  enable  us  to  recognize  it.  It  presents  itself  as  a  circular,  cloudy 
vesicle  of  bluish  tint,  which  sometimes  makes  marked  vermicular  move¬ 
ments,  while  the  head  is  sometimes  projected,  sometimes  drawn  back.  The 
circlet  of  hooks  has  often  been  distinctly  perceived.  ( Liebreich .)  Moreover,  under 
such  conditions  the  animal  makes  itself  also  subjectively  felt,  as  the  portion  of 
retina  overshadowed  by  it  appears  as  a  dark  spot  in  the  field  of  vision,  which  in 
one  case  rendered  even  the  movements  of  the  head  of  the  animal  visible,  it  being 
sometimes  lengthened  and  then  shortened.  If  the  worm  is  still  underneath  the 


retina  then  it  appears  at  first,  ophtlialmoscopically,  as  a  bluish-gray  opacity  of  about 
double  the  size  of  the  papilla,  which  grows  rapidly  in  all  directions,  pushes  the 
retina  before  it  and  seems  to  penetrate  it,  since  the  vessels  become  more  and  more 
concealed  and  even  entirely  unrecognizable.  If  the  worm  does  not  now  penetrate 
into  the  vitreous  humor,  a  rounded  bright  spot  is  often  seen  in  the  fundhis  near  this 
bluish  opacity,  which  in  time  is  not  uncommonly  lengthened  liko^xD^nd,  which 
depends  upon  the  cysticercus  moving  itself  along  beneath  the  retii^maving  behind 
it  a  decolorized  portion  of  choroid.  Where  a  detachment  of  retina  has  early 
appeared,  and  hence  the  worm  was  from  the  beginni^uQfreely  movable,  the 
spots  and  lines  are  absent,  as  they  are  also  in  cases  wliei^yfe  worm  has  penetrated 
within  a  short  time  into  the  vitreous  humor.  ..ox 

The  accompanying  inflammatory  symptoms  are  varyingS^  intensity,  sometimes  very  violent 
and  extensive,  sometimes  very  slight.  Later  on  in  thoJisease  very  dense  opacities  of  the 
htreous  humor  almost  always  occur,  which  render  diagnosis  not  a  little  difficult.  These 
are  of  a  membranous  nature  and  resemble  veil-lfidsfifotains  lying  upon  one  another,  which  pass 
'hagonally  through  the  eye,  and  frequently  sft^3bltfs,  but  rarely  interruptions.  If  iridocho- 
roiditis  has  already  appeared,  the  fundus  be  distinguished,  and  there  is  an  end  of  the 

Possibility  of  a  diagnosis  of  cysticercu^^wiwfcdut  a  history.  ( Graefe. ) 

Treatment. — The  first  inclicafi^n  is  of  course  the  removal  of  the  neoplasm,  and 
when  this  cannot  be  effected  jj^hout  destroying  the  eye,  the  extirpation  of  the  latter 
18  demanded,  in  order  Jx^Qfcevent  the  threatened  infection  of  neighboring  parts 
constitutional  con^^mation. 

If  such  a  tumor  hav«A  small  base  and  be  attached  to  the  iris,  a  linear  incision  may  be  made 

°ugh  the  cornea^aj  fftr  iridectomy,  and  the  tumor,  with  the  iris  attached,  drawn  through 
Rewound  and  cXofT 
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Hydatids  may  be  removed  from  the  anterior  chamber  in  the  same  way.  But  a 
y%?-wound  seems  preferable  here,  as  the  animal  is  more  apt  to  be  spontaneously 
evacuated.  At  all  events,  it  can  be  more  certainly  seized  and  extracted,  or  freed 
from  its  attachments,  if  necessary. 

Cysticerci  which  still  lie  beneath  the  retina,  or  are  connected  with  it  by  neoplastic 
membranous  formations,  are  without  a  doubt  best  extracted  through  a  meridional 
wound  in  the  sclera.  In  case,  however,  the  worm  has  penetrated  into  the  vitreous, 
and  is  here  still  pretty  freely  movable,  it  seems  best  to  open  a  way  for  its  removal 
by  the  peripherical  linear  incision. 

To  this  end  a  broad  piece  of  iris  must  be  cut  off  in  the  region  of  the  scleral  wound,  and  the 
lens  extracted  as  completely  as  possible.  This  being  done,  the  blunt  hook  formerly  used  for 
the  extraction  of  the  cataract  should  be  introduced  in  the  direction  in  which  the  animal  had 
been  seen  with  the  ophthalmoscope.  It  is  then  either  immediately  extracted,  or  opacities  of  the 
vitreous  humor  are  brought  out  which  envelop  the  worm.  Here  we  must  continue  to  proceed  until 
the  cysticercus  becomes  visible.  Then,  in  order  to  avoid  the  wounding  of  it  as  much  as  possi¬ 
ble,  we  should  no  longer  proceed  directly  toward  the  animal,  but  by  removal  of  the  vitreous 
humor  endeavor  to  cause  it  to  slip  out  of  the  wound' by  moderate  pressure.  ( Oraefe .)  It  is 
said  that  this  not  only  usually  succeeds,  but  that  in  several  cases  a  certain  degree  of  visual 
power  has  been  preserved,  which  is  to  be  very  'highly  valued,  since  by  the  methods  formerly 
employed  phthisis  bulbi  was  almost  always  the  result. 

The  extraction  of  the  cysticerci  seems  to  be  urgently  indicated  when  inflamma¬ 
tory  attacks  occur,  which  in  many  cases  torment  the  patient  from  the  com¬ 
mencement,  and  finally  always  cause  destruction  of  the  eye* ball ;  once  excited  they 
also  continue  for  a  very  indefinite  time,  or  return  as  exacerbations,  and  finally 
even  endanger,  in  a  sympathetic  manner,  the  other  eye  (Alf.  Oraefe ,  Jacobson).  In 
order  to  avoid  as  much  as  possible  these  inflammations,  and  the  hindrances  or  diffi¬ 
culties  of  the  operation  dependent  upon  them,  it  appears,  therefore,  the  most  prudent 
not  to  delay  the  operation,  as  soon  as  we  are  certain  of  the  presence  of  a  cysticercus 
inside  the  globe. 


When  the  cysticercus  is  firmly  adherent  to  its  surroundin  eans  of  extensive  dense 

membranes,  and  hence  cannot  probably  be  removed  without  dp^xHiction  of  the  globe,  we  may 
endeavor  to  cause  suppuration  of  the  eyeball  by  the  intratfiJHpTon  of  a  thread.  {Oraefe.)  If 
an  iridocyclitis  is  developed,  which  threatens  to  atta^Wthe  other  eye  sympathetically,  it 
appears  more  advisable  to  enucleate. 

Growths  which  are  attached  to  the  irisfjy  &  road  base,  and  grow  into  the  ciliary 
body  or  into  the  deeper  tissues  of  the  Jj^ooef  require  the  enucleation  of  the  eyeball 
as  early  as  possible,  even  when  they  a©Le  time  betray  a  benign  character.  This  is 
pre-eminently  the  case  of  glioma^  In  fact,  but  extremely  few  cases  are  known, 
where  the  existence  of  an  intraod^y  glioma  has  been  proved,  in  which  the  enuclea¬ 
tion  has  produced  a  cure,  retarded  the  process  of  growth ;  and  all  these 

were  cases  in  which  the,  ion  had  been  taken  in  hand  in  the  first  stages.  If  the 
glioma  had  already  e\jsjjbd  a  long  time,  and  had  only  involved  the  retina  to  a 
limited  extent,  the  qjueleation  always  proved  futile,  and  the  return  of  the  disease 
was  rarely  protr^rtyrfeyond  two  months  (. Hirschberg )  ;  usually  it  appeared  earlier 
K  usually  much  more  quickly,  according  to  the  previous  course 


of 


ffecti^iNJhan  would  have  probably  been  the  case  if  the  operation  had  not  been 
>rme$.^As  patients  only  very  exceptionally  apply  for  the  physician’s  help  ni 


and  inducei 
the  affecti 
performed. 

the  oqfflvTfyncement  of  the  disease,  and  only  have  their  attention  called  to  it  when, 
by^heurightly-glancing  reflex  of  the  fundus,  an  advanced  period  of  development 
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of  the  growth  is  demonstrated,  no  blame  can  attach  to  the  physician,  who  in  gene¬ 
ral  avoids  the  operation,  and  only  determines  upon  its  performance  when  the  pre¬ 
viously  mentioned  favorable  circumstances  still  have  but  a  slight  prospect  of 
success. 

In  intraocular  sarcomata  the  operation  is  on  the  whole,  without  doubt,  more  satis¬ 
factory.  Cases  are  not  very  rare  (Knapp),  in  which  a  cure  lasting  for  a  year,  and  which 
was  perhaps  permanent,  was  obtained  by  enucleation  of  the  diseased  eye,  even  when 
the  growth  had  extended  for  months  and  longer  into  the  cavities  of  the  eye  ;  and 
every  surgeon  who  has  a  large  material  at  his  disposal  might  bring  forward  one  or 
more  such  cases.  In  consideration  of  this,  the  operation  seems  here,  under  favor¬ 
able  conditions,  not  only  justifiable,  but  even  indicated,  although  we  must  heartily 
agree  with  those  who  consider  the  sarcomata  as  the  most  malignant  pseudoplasmata, 
and  it  is  not  to  be  denied,  that  frequently,  perhaps  even  as  a  rule,  recurrences  take 
place  within  a  short  time,  which  may  possibly  shorten  the  life  of  the  patient  con¬ 
siderably. 

Where  the  pseudoplasm  has  already  perforated  the  cornea  or  sclera,  little  or 
nothing  can  be  expected  from  the  removal  of  the  eye-ball,  as  the  infection  has  prob¬ 
ably  spread  to  the  neighboring  parts,  and  produced  new  foci.  Where  the  opera¬ 
tion  is  postponed,  or  given  up  as  hopeless,  the  treatment  is  limited  to  avoidance  of 
any  tiling  injurious,  allaying  irritation,  pain,  etc.,  for  there  are  no  remedies  that 
can  influence  the  growth  itself. 

Authorities -Oraefe,  A.  f.  O.  IL  S.  219,  III.  2.  S.  312,  321,  327,  IV.  2.  S.  171,  et  seq.  VII.  2. 
S.  43.  IX.  2.  S.  105,  IIQ.—Liebreich,  Atlas  der  Ophth.  Berlin.  1863.  S.  19.—  Jacobi,  kl.  Monatbl. 
1863.  S.  121.—  Busch,  A.  f.  O.  IV.  2.  S.  99,  102.— Ouersant,  Bulletin  tlWrap.  1865,  30  Sept.— 
Mackenzie ,  Traite  d.  mal.  d.  yeux.  Traduit  par  Worlomontet  Testelin.  II.  Paris.  1857.  P.  285. — 
i  Stellwag ,  Wien.  med.  Wochenschrift.1864.  Nr.  10-12. — Himly ,  Krankheiten  und  Missbildungen, 
etc.,  I.  Berlin.  1848.  S.  516. — Chelius ,  Handb.  d.  Augenheilkunde.  II.  Stuttgart.  1837.  S.  508.  A. 
f0.  X.  I.  S.  176;  XII.  2.  S.  174,  178, 189,  237,  239;  XIV.  2.  S.  103-137;  Congres  Ophth. 
1868.  S.  59;  Virchow’s  Jahresber.  1868.  II.  S.  512. — Knapp,  Congres  Ophth.  1868.  S.  29;  kl. 
Monatbl.  1869.  S.  112. — Mooren ,  Ueber  symp.  Ophth.  Berlin.  1869.  S.  41. — Oraefe,  kl. 
Monatbl.  1863.  S.  242. — Jacobson ,  A.  f.  O.  XI.  2.  S.  147. — IJirschberg,  Der  i^fcsqhwamen  m 
derXetzhaut.  Berlin.  1869.  S.  169,  247,  250,  261. 
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Indications, — The  enucleation  of  the  eye  ( 0 .  Ferral ,  Bonnet ,  Arlt)  is  proper  in 
cases  of  intraocular  tumors,  as  well  as  of  growths  adherent  to  the  surface  of  the  eye 
which  but  slightly  involve  the  orbital  tissue,  and  which  can,  therefore,  be  easily  and 
completely  removed. 

It  is,  moreover,  indicated  in  blind  eyes,  which  are  painful  to  the  patient  from 
continual  inflammatory  exacerbations  and  violent  ciliary  neuroses,  or  from  intense 
subjective  photopsia,  when  the  affection  cannot  be  cured  by  a  less  severe  petliod  of 
treatment ;  especially,  however,  when  a  sympathetic  affection  of  the  second  eye  is 
to  be  feared  on  account  of  chronic  iridocyclitis. 

Enucleation  of  the  globe  has  been  recommended,  purely  for  its  cosmetic  effect,  in  extensive, 
permanent,  and  irritating  sclero-choroidal  staphyloma  and  total  staphyloma  of  the  globe,  as  an 
artificial  eye  can  be  worn  after  the  operation,  and  the  deformity  hidden  to  some  extent.  At 
the  same  time,  it  must  not  be  forgotten  that  in  decided  staphyloma  the  orbital  fatty  tissue 
shrinks,  on  account  of  the  pressure  on  it,  and  that  after  the  operation,  the  conjunctiva  is 
strongly  drawn  backward ;  hence  it  is  difficult  to  keep  the  artificial  eye  in  place,  and  it  always 
remains  immovable. 

The  advantages  offered  by  a  stump  for  the  application  of  a  glass  eye  have  induced  many  to 
avoid  enucleation.  They  take  away  the  anterior  half  of  the  eye,  which  is  done  by  passing 
cataract-knife  through  the  globe,  and  completing  the  section  with  the  scissors,  (Hirrdy,  Wil¬ 
liams).  In  degenerative  processes  such  a  proceeding  is  dangerousias  the  choroidal  and  retinal 
vessels  often  bleed  excessively,  and  the  hemorrhage  cannot  beq^Nfced  ;  so  that  the  immediate 
or  subsequent  enucleation  of  the  eye  is  required.  ^  v 

As  a  general  rule  tlie  operation  should  not  >^»erformed  unless  imperatively 
demanded.  For,  apart  from  the  deformity,  itisQ^l  to  remember  that  enucleation  is 
not  at  all  a  guarantee  that  the  nutrition  of^tvS*  other  eye  will  improve.  The  con¬ 
trary  often  occurs  in  spite  of  the  early  fjeijcKmance  of  the  operation.  Besides,  it 
may  prove  dangerous.  Indeed,  menS^uTs  and  death  have  been  observed  as  its 
results.  (. Mannhardt ,  Horner.)  Thi^^n  fortunate  termination  seems  to  threaten  par¬ 
ticularly  when  the  operation  is^erformed  during  the  existence  of  suppurative 
panophthalmitis.  (  Graefe. )  Qv 

Operation. — The  operaKA&sfiould  be  performed  while  the  patient  is  under  tin 
influence  of  ansesthetigp/ft^  which  one  assistant  should  have  the  care.  A  sei 
assistant  holds  the  h^idjof  the  patient,  and  opens  the  lids  as  far  as  possible ;  a  thW' 
attends  to  the  begtorrhage.  If  the  eye  be  much  enlarged,  or  if  it  be  connec  e( 
with  an  exter^W  growth,  so  that  it  will  evidently  be  difficult  to  draw  it  ollt 
between  the^fe^the  outer  commissure  should  be  divided  by  a  horizontal  incision  a- 
far  as  tl^N^wer  bony  margin  of  the  orbit.  Then  the  conjunctiva  should  be  taken 
up,  in« Horizontal  fold,  with  forceps,  over  the  point  of  insertion  of  the  left  i ectu  • 
cu^yfyigh  with  the  scissors ;  then  the  tendon  of  the  muscle  is  seized  with  the  f°lC^s’ 
irawn  forward  through  the  vertical  wound  tin  the  conjunctiva,  and  dividec  < 
Oyflme  distance  from  the  line  of  insertion.  When  this  has  been  done,  one  blac  c  o 
v-  pair  of  scissors,  curved  on  the  flat,  is  to  be  passed  from  oue  angle  of  the  wou11  » 
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under  the  conjunctiva,  to  tlie  attachment  of  the  next  rectus-muscle,  the  conjunctiva 
divided,  and  the  exposed  tendon  of  the  second  muscle  seized  with  the  forceps  and 
divided,  and  so  on,  till  all  four 

recti-muscles  have  been  separ-  Fig.  91. 

ated  from  the  globe.  Then, 
if  we  do  not  fear  that  the  eye 
mil  rupture,  and  lose  its  con¬ 
tents  too  soon — that  is,  collapse 
— Museaux’  forceps  may  be  em¬ 
ployed  ;  otherwise  it  is  better  to 
seize  the  tendinous  stump  of  tlie 
left  rectus  with  strong,  trustwor¬ 
thy  forceps  (Fig.  91),  in  order  to 
turn  the  globe  strongly  outward, 
and  at  the  same  time  draw  it 
forward.  Scissors,  strongly 

curved  on  the  flat,  are  then  to  be 

introduced,  closed,  into  the  WV-iWM 

wound  close  to  the  left  side  of 
the  eye,  opened  to  receive  the 
optic  nerve  between  its  blades, 
and  to  cut  it  as  far  back  as 
possible.  Then  the  eyeball  can  readily  be  brought  out  of  the  orbit,  and  its  re¬ 
maining  attachments  divided.  (Arlt) 

If  the  enucleation  has  been  determined  upon  on  account  of  the  existence  of  intraocular 
tumors,  particularly  of  a  retinal  glioma,  it  seems  advisable,  in  view  of  the  early  encroachment  of 
the  growth  upon  the  optic  nerve,  to  divide  the  latter  as  near  as  possible  to  the  optic  foramen. 
To  this  end,  it  is  recommended  to  plunge  a  neurotomy  knife  along  the  external  wall  into  the 
posterior  part  of  the  orbit  immediately  before  the  enucleation  and  with  this  divide  the  nerve. 
There  is  no  difficulty  in  this,  if,  after  the  detachment  of  the  muscles  of  the  glob^k  the  latter  be 
drawn  as  far  forward  as  possible  with  the  forceps.  This  subcutaneous  neunatom^may,  more¬ 
over,  also  be  performed  in  the  manner  designated  without  previous  sectio^ur^tihe  muscles  of 
the  eye,  and  has  been  employed  with  success  in  several  cases,  where  inj^je  phot  op  sia  lasted 
for  a  long  time  in  amaurotic  eyes  and  became  unbearable  to  the  patm^W  \  Graefe.) 

If  the  enucleation  of  the  blind  eye  is  undertaken  on  account  of^\nfpathetic  endangerment 
of  the  other,  and  the  subsequent  introduction  of  an  artificmJ^C^is  proposed,  it  seems  more 
advantageous  to  divide  the  optic  nerve  close  to  the  globe.  ifaJti^er  piece  of  the  trunk  of  the 
optic  nerve  be  taken  away,  the  sheath  of  the  eye  at  the  pStit  or  entrance  of  the  optic  nerve  is 
bid  open,  the  trunk  retracts  somewhat,  and  the  round  dig  of  the  sheath  is  no  longer  kept 
separated  by  the  optic  nerve,  but  heals  by  the  f  orm^fepen  of  a  stellate  cicatrix,  in  consequence 
°f  which  the  posterior  half  of  the  conjunctivafiNekrc  is  pulled  far  backward,  and  thus  an 
obstacle  may  be  created  to  the  wearing  of /pr  *)tificial  eye>  which  cannot  be  corrected. 
Woven.)  \SJP 

If  the  globe  which  is  to  be  enucleated^*#  ^^erent  by  tendinous  bands  to  the  orbital  tissues,  as 
exceptionally  occurs,  then  a  simple  enV^l^ition  is  naturally  impossible,  and  the  globe  must  be 
dissected  out  from  its  attachmen^s.^J^icAe?). 

The  hemorrhage  is  usualljQp>pped  by  injections  of  ice-water.  If  it  continues, 
tkecoagula  are  to  be  the  lids  closed,  the  outer  commissure,  if  divided,  is 

to  he  united  by  adhe^i^^plaster,  and  a  well-padded  bandage  applied  over  the  lids, 
ft  it  be  difficult  to  Vomrol  the  bleeding,  or  secondary  hemorrhage  occur,  we  shall 
°ften  be  oblmc^yhise  the  tampon,  as  after  extirpation  of  the  eye.  (P.  573.) 
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However,  where  the  tampon  is  not  necessary,  it  should  be  avoided,  as  it  increases 
the  suppuration ,  and  delays  the  healing  of  the  parts. 

Cicatrization  usually  occurs  in  a  few  days.  The  lids  sink  backward,  and  thus 
diminish  the  wound  considerably.  The  edges  of  the  round  conjunctival  opening 
contract  and  unite,  forming  a  cicatrix  which  posteriorly  is  connected  with  the  stump 
formed  by  the  anterior  ends  of  the  muscles  and  the  optic  nerve.  The  conjunctival 
sao  is  again  closed,  and  after  a  time  an  artificial  eye  may  be  readily  applied. 

Authorities. — Bonnet ,  Ann.  cPoc.  VII.  P.  30. — Mackenzie ,  Traite  d.  mal.  d.  yeux.  Traduitp. 
Warlomont  et  Testelin,  II.  Paris.  1857.  P.  302. — 0.  Ferral ,  ibid. — Arlt,  Zeitscrift  der  Wien. 
Aerzte.  1859.  S.  145  et  seq .—Jilodig,  ibid,  1860.  S.  293,  451. — Critchett,  Lancet.  1851.  P.  386. 
kl.  Mntbl.  1863.  S.  440,  442,  446.  Allg.  Wien.  med.  Zeitung.  1860.  S.  50,  83. — Pagenstecher  und 
Samisch ,  kl.  Beobachtungen.  II.  Wiesbaden.  1862.  S.  44.  —  Graefe,  A.  f.  Q.  III.  2.  S.  442,  444; 
VI.  I.  S.  122  et  seq.  ;  kl.  Mntbl.  1863.  S.  448,  456. — Mannhardt,  JSorner ,  ibid.  1863.  S.  456.- 
Horing ,  ibid.  1863.  S.  219,  222. — JSimly ,  Krankhtn.  and  Missbildungen,  etc.  Berlin.  1843. 1  S. 
506;  II.  S.  365. — .  Williams,  Congress  intern,  d’ ophth.  Paris.  1863.  P.  139. — Maats,  Zesde  Jaarl. 
Verslag.  Utreeht.  1865.  S.  25,  66,  68 .—Graefe,  Congres  ophth.  1868.  S.  59. — Sichel ,  Gaz.  med. 
de  Paris.  1867.  Nr.  27 .—Berlin,  A.  f.  Q.  XXV\  2.  S.  279. — Mooren,  Ueber  symp.  ophth.  Berlin. 
1869.  S.  149. 

[The  makers  of  artificial  eyes  strongly  insist  upon  fitting  the  porcelain  substitute 
in  the  orbit  within  a  short  time  after  the  operation,  say  a  week ;  and  there  is  UQ 
good  objection  to  this,  if  the  reaction  be  not  excessive,] 


Insertion  of  an  Artificial  Eye — Prothesia 

Ocularis. 


Indications. — The  object  of  the  insertion  of  an  artificial  eye  is  to  lessen,  as 
much  as  possible,  the  unpleasant  appearance  caused  by  deformity  or  absence  of  the 
eye.  This  is  important,  not  only  as  regards  the  feelings  of  the  patient,  but  often 
also  for  his  success  in  business.  Where  the  eye-ball  is  absent,  or  even  decidedly 
small,  prothesis  is  a  true  remedy ,  if  used  soon  enough;  for  it  prevents  the  orbit  from 
contracting  and  causing  distortion  of  the  bones  of  the  face.  It  also  prevents  the 
contraction  and  inversion  of  the  lids,  which  sometimes  excite  continued  irritation 
of  the  stump  or  conjunctiva ;  finally,  by  causing  a  correct  position  of  the  lids  and 
restoration  of  the  power  of  winking,  it  renders  possible  the  normal  conduction  of 
tears,  and  so  removes  the  annoying  running-over  of  the  tears  and  its  results. 

In  order  that  a  well-chosen  artificial  eye  may  fulfil  its  purpose,  it  is  necessary 
not  only  that  it  be  sufficiently  fixed  anteriorly  by  the  lids,  but  also  that  its  posterior 
concave  surface  have  as  many  points  of  support  as  possible,  and  that,  through  these 
supports,  the  recti-muscles  may  have  an  influence  on  its  position. 


Hence,  prothesis  is  of  the  least  service  where  the  eye,  with  a  considerable  portion  of  the 
fatty  cushion,  has  been  removed.  Even  when  a  great  portion  of  the  conjunctiva  has  been  pre¬ 
served,  the  circumstances  are  unfavorable ;  for  then  the  posterior  half  of  the  conjunctiva  sinks 
deeply  in,  and,  to  preserve  the  position  of  the  lids,  it  is  necessary  to  use  a  large  artificial  eye, 
which  is  supported  only  by  its  edges  on  the  conjunctival  fold  and  bones,  but  whose  posterior  sur¬ 
face  is  empty ;  hence  is  either  insecure,  or  presses  too  much,  and,  apart  from  its  weight,  remains 
immovable,  from  the  absence  of  the  muscles. 

The  circumstances  are  somewhat  more  favorable  when  the  eye  has  been  enucleated,  or  still 
exists  as  a  smaU  button,  unless  the  fatty  cushion  be  atrophied,  and  the  lids  appear  decidedly 
retracted.  The  loss  of  substance  is  then  less,  and  a  smaller  artificial  eye  suffices,  which  does  not 
stand  firmly  based  on  the  bony  waHs,  but  permits  slight  motions.  The  conjunctrtel  sac  is  then 
also  of  sufficient  size ;  its  posterior  part,  with  the  fatty  cushion,  presses  again s^t^e^ncave  por¬ 
tion  of  the  artificial  eye,  by  which  means  the  points  of  motion  are  multipliedfVsloreover,  the 
muscles  still  exist,  and  they, with  the  lids  and  conjunctiva,  give  the  artificiajpj&a  certain  amount 
of  motion.  ^ 

Prothesis  answers  best  when  an  existing  deformed  globe  is  only  fcdjfcjje  smaller  than  the  nor- 
mal  one ;  for  then  a  very  smaH  artificial  eye  suffices  to  hide  the  dgha£i5jpSr,  and  has  a  very  decided 
lateral  motion.  It  fits  closely  on  the  stump,  and  follows  all  its  motroSB.  Such  eyes  are  not  unfre- 
quently  as  movable  as  normal  ones,  the  arc  by  which  the  ^mu^Cms  encompass  the  stump  not 
appearing  materially  shortened. 

If  the  deformed  eye  be  of  normal  size,  or  if  it  ha«e  somewhat  increased  from  disease,  no 
room  remains  for  a  sufficiently  large  and  thick  ai^ra&l  eye,  which  would  protrude  the  lids 
^proportionately,  and  press  on  the  stump,  thu^lfc^iing  unsightly,  and  insupportable  to  the 
nearer.  If}  on  the  other  hand,  it  were  mad&^hr  thin,  it  would  be  too  friable,  and  if  made 
00 small,  there  would  be  danger  of  its  faHj,pg@\rof  the  conjunctival  sac.  Hence,  in  such  cases, 
e  eye-ball  must  first  be  made  smaller  b^oj^ration,  but  of  course  only  so  much  as  is  necessary 
“r  the  application  of  a  small  artificj 

'  place  at  the  expffi^&^)f  the  mobility. 


— ewithout  mechanical  irritation  of  the  part,  all  further 


The  artificial  eye  is 
%  have  disappeared 

y 


be  employed  till  all  trace  of  inflammation  and  sensi- 
.  the  conjunctiva  and  stump ;  otherwise  it  is  not  borne 
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well,  exciting  severe  inflammation,  with  insupportable  pain,  and  it  may  even  cause 
further  shrinking  of  the  strttmp.  Still,  we  must  not  delay  too  long,  if  the  stump  be 
very  small,  or  the  entire  globe  has  been  removed :  otherwise  the  conjunctival  sac, 
and  even  the  lids,  shrink,  the  opening  of  the  lids  contracts,  and,  finally,  even  the 
orbit  itself  diminishes  in  size. 

Method  of  Insertion. — We  must  first  carefully  determine  the  size  and  form  of 
the  eye  to  be  applied  to  any  particular  case. 

In  general  terms,  artificial  eyes  are  sections  of  the  surfaces  of  spheres,  made  of  enamel,  to 
which  are  added  an  enameled  cornea  and  iris. 

In  adults,  the  convexity  must  differ  from  that  in  children,  as  in  the  former  the  eye  is  somewhat 
larger  than  in  the  latter.  Still,  in  either  case,  the  radius  does  not  vary  much  from  a  half  inch. 

The  size  of  the  section  of  the  sphere,  which  the  artificial  eye  must  represent,  varies  of  course 
with  the  size  of  the  stump.  If  this  be  but  little  smaller  than  a  normal  eye,  the  artificial  eye  also 
must  be  small ;  otherwise  it  would  press  and  resist  all  movements  of  the  stump.  Still,  it 
should  not  be  so  small  that,  by  an  outward  motion  of  the  eye,  its  under  edge  will  rise  above  the 
lower  lid,  because,  when  looking  down,  it  would  press  against  the  latter,  and  so  be  thrown  out. 
Fig.  92,  a  ( Ritterich ),  represents  an  artificial  eye  suitable  for  such  cases.  The  greater  the  differ¬ 
ence  in  size  between  the  normal  eye  and  the  stump,  the  greater  the  section  of  sphere  required. 
(Fig.  92,  b,  c.)  If  the  stump  be  very  small,  or  the  eye  be  entirely  gone,  the  artificial  eye  must 
represent  a  hemisphere.  (Fig.  92,  d.) 

Fig.  92. 


a  b  c 


that  the  former  lies  on  the  surface  of  the  latter ^hemRificial  iris  should  not  project  backward; 
otherwise  an  insupportable  pressure  will  be  dfeeiv&a  on  the  stump.  But  if  it  be  small,  or  there 
be  no  stump,  the  iris  may  project;  other wi^ttSe  posterior  surface  of  the  artificial  eye  remains 
vacant.  To  make  the  eye  so  thick  that xyeiMm  such  cases  it  will  lie  closely  on  the  parts  behind, 
would  render  it  too  heavy. 

On  account  of  the  weight,  the  arahfi^il  eye  must  not  be  made  larger  than  is  absolutely  neces¬ 
sary  in  order  to  give  it  a  certaii^raemnt  of  security.  Generally  a  thickness  of  quarter  of  a  lino 
for  the  scleral  part,  and  of  ha^^iine  for  the  corneal  part,  is  to  be  recommended. 

The  edge  of  the  art^l^il  eye  must  be  very  smooth.  Simple  polishing  is  not  suf¬ 
ficient.  In  order  rajpit  may  not  make  impressions  or  wounds  in  the  conjunctiva, 
the  edge  must  bd0jrned  under.  If  there  be  prominences  in  the  reflected  portion 
of  conjuncti^N^hdinous  bands,  &c.,  it  is  necessary  to  make  openings  for  them  m 
the  bordei*^$hat  the  artificial  eye  may  admit  them  (Fig.  92,  e).  Of  course  this 
interfer^Awith  the  mobility. 
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It  is  best  to  have  a  collection  of  artificial  eyes,  so  that  from  them  a  suitable  one 
may  be  chosen.  Hov/ever,  the  most  extensive  collection  will  not  always  suffice,  and 
we  are  often  obliged  to  have  one  made  for  a  particular  case. 

The  introduction  of  the  eye  requires  great  care,  on  account  of  its  fragility.  It  is 
best  done  by  holding  it  by  the  outer  angle,  and  introducing  the  inner  angle  under 
the  upper  lid,  which  is  to  be  somewhat  drawn  out ;  then  the  lower  edge  of  the 
artificial  eye  is  to  be  held  by  the  index  and  middle  finger  of  the  other  hand,  while 
the  lower  lid  is  drawn  downward  and  over  it.  If  we  then  let  go  of  the  lids,  they 
press  the  eye  into  its  proper  place.  If,  on  the  other  hand,  we  wish  to  remove  the 
artificial  eye,  the  under  lid  should  be  depressed,  so  that  the  head  of  a  pin  may  be 
passed  behind  the  eye ;  the  latter  may  be  easily  drawn  forward  until  it  can  be  seized 
by  the  fingers  and  removed. 

The  artificial  eye  should  always  be  removed  and  properly  cleaned  before  going 
to  bed.  This  is  best  done  by  wiping  it  with  clean  lint,  and  occasionally  dipping  it 
inspirits  or  cologne- water. 

It  should  not  be  placed  in  water,  as  this  contains  acids  and  salts,  that  attack  the  enamel  and 
make  it  rough  ;  and  besides,  water  does  not  dissolve  and  remove  the  fats  that  adhere  to  the  artifi¬ 
cial  eye.  When  cold  water  is  used  there  is  also  the  sudden  change  of  temperature,  and  if  the  eye 
is  dipped  in  with  the  fingers,  the  uneven  cooling  may  atfect  it.  These  causes  suffice  to  produce 
fine  cracks  on  its  surface,  which  may  subsequently  enlarge.  The  lint  used  for  cleaning  it  must 
be  carefully  preserved  from  dust,  &c.  It  is  said  that  the  fewest  artificial  eyes  break  in  England, 
more  in  France,  and  most  in  Germany.  This  has  been  said  to  depend  on  the  general  use,  in 
Germany,  of  sand  on  the  floors ;  this  adheres  to  every  thing,  and  if  it  be  on  the  cloth  used  for 
washing  the  artificial  eye,  it  causes  fine  cracks.  (Roissonneau  plre.) 

With  care,  an  artificial  eye  may  be  preserved  for  years.  Finally,  it  becomes 
cloudy  and  even  rough.  It  should  then  be  cleaned  with  rouge,  as  metal-buttons 
are.  While  this  is  being  done,  the  eye  should  be  fixed  on  a  wad  of  lint  covered  with 
wax.  At  last,  cleaning  no  longer  answers  the  purpose,  and  a  new  artificial  eye  must 
be  procured. 


Authorities.— Chelius,  Hdbch.  d.  Aughkd.  II.  Stuttgart.  1839.  S.  549.— Krkht.  u. 


Missbldgn.  I.  Berlin.  1843.  S.  533. — Ritterich ,  Das  kunstl.  Auge.  Leipzig.  1852 *£^faclcenzie,  Traitd 
prat.  d.  mal.  d.  yeux,  trad.  p.  Warlomont  et  Testelin.  II.  Paris.  1857.  P.  22 2*^Ubissonneau  fils,  Sur 
les  yeux  artif.  Paris.  1862. — Roissonneau  fitre^  Verbal  Communicatioifc^/S,cAa'W0wiw7’<7,  Ueber 
den  Gebrauch  kunstl.  Augen.  Lahr.  1862. — Hasner ,  SitzungsberichtkBfeyK.  bohm.  Gesellschaft.  f. 


den  Gebrauch  kunstl.  Augen.  Lahr.  1862. — Hasner , 


Wissenschaften,  1861,  21.  Oct. — Arlt,  Zeitschrift  der  Wien.  Aej  p2Vl869  ,  S.  147. — Burow,  A. 
f  0-  VI.  1.  S.  111. — Mooren ,  Ueber  symp.  ophth.  Berlin.  l^?tvS^52,  124,  125.  130. — Lawson , 
Ophth.  Hosp.  Rep.  VI.  2.  S.  123  —Graefe,  A.  f.  0.  XII  V-T38. 
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Cataract. 


Anatomy. — The  crystalline  lens  is  a  disk-shaped,  perfectly  transparent  and 
clastic  body,  which  is  so  held  by  the  ciliary  body  that  its  axis  (measuring  about  two. 
lines)  nearly  corresponds  with  the  optic  axis.  Its  anterior  surface,  which  is  the 
less  convex,  projects  at  its  center  somewhat  beyond  the  plane  of  the  iris,  which 
consequently  appears  bulged  forward,  and  fixed  by  the  lens.  The  posterior  surface 
(which  is  more  curved)  is  embedded  in  the  lenticular  fossa  of  the  vitreous,  and, 
except  at  the  peripheral  zone,  is  intimately  connected  with  the  hyaloid.  The  lens 
is  composed  of  two  distinct  parts,  an  outer  envelope  or  capsule  of  the  lens,  and  the 
lens  proper. 

The  capsule  is  a  sac- like,  closed,  transparent,  elastic  and  permeable  membrane, 
which,  under  the  microscope,  appears  homogeneous,  structureless,  but  when  diseased, 
sometimes  shows  a  lamellar  formation.  Its  anterior  half  (the  anterior  capsule)  is 
quite  thick,  but  thins  oft  quite  rapidly  as  soon  as  it  unites  with  the  zonula.  The 
marginal  portion  and  the  posterior  capsule  are  very  delicate.  The  capsule  is  firm 
enough  to  offer  considerable  resistance  to  the  action  of  blunt  instruments,  but  is 
easily  torn,  cut  up,  or  pierced.  If  wounded,  iv  usually  tears  beyond  the  wound  from 
its  own  elasticity ;  occasionally  the  rent  extends  to  the  insertion  of  the  zonula,  and 
the  lens  may  even  escape.  The  edges  of  the  wound  then  retract,  by  rolling  up  or 
folding  together,  as  far  as  the  position  of  the  wound  permits.  The  great  elasticity 
of  the  intact  crystalline  depends  on  the  capsule.  The  lens  proper,  without  its  hyaline 
envelope,  is  soft,  and  easily  broken.  V 

The  capsule  is  destitute  of  an  epithelium.  In  the  middle  part^fihc  posterior 
surface  of  the  anterior  capsule,  a  single  layer  of  beautiful,  cle^^jpolygonal  cells, 
with  round  nuclei,  are  found,  however,  which  was  formerly  r^^rded  as  epithelium. 
Still  these  belong,  undoubtedly,  to  the  lens  itself,  and  st^M)in  the  most  intimate 
relations  to  the  conditions  of  nutrition  and  to  the  gimri(0pf  the  lens.  •  From  them 
are  developed  new  lenticular  elements,  which,  by  t\gh)  apposition  to  those  already 
existing,  bring  about  the  enlargement  of  the  after  birth  in  the  equatorial 
direction.  In  the  antero-posterior,  an  increase  U  volume  of  the  lens  can  scarcely 
take  place  after  birth.  (Sappy,  Ed.  Jceger k 

In  fact,  the  so-called  epithelial  cullinb^Jthe  anterior  capsule  pass  over  at  the 
border  zone  into  nucleated  fibers,  whic^OCCrease  in  length  more  and  more,  enter  into 
the  real  tissue  of  the  lens  proper, /miJulre  to  be  regarded  as  true  lens  fibers. 

The  lens  fibers  appear,  generaT^sf  as  long,  band-shaped  tubes,  appearing  in  a 
perpendicular  section  as  fiatrt-qWj  and  hexagonal,  of  very  considerable  transparency, 
flexibility  and  toughness,  w©n,  exceptionally,  are  pointed  at  both  ends,  but  as  a 
rule,  slope  away  and  ^vj^d^out  very  much.  Each  of  them  bears,  at  least  in  its 
hich  indie 


eai’ly  state,  the  nucle^^s 
The  nuclei  ar^/rty^ed  1 


.  indicates  its  cellular  origin. 


L  together  in  nearly  the  same  portion  of  the  lens  fibers,  but  yet  at 
righ^^lience  they  cause  no  particular  swelling  of  the  part  of  the  lens  in  question. 
le  fa°t  of  iWi^being  collected  together  in  a  comparatively  narrow  belt  of  the  periphery  of 
Helens  ^tVfels  the 

s# 


i  the  anatomical  description  of  a  nuclear  zone  (IT.  Meyer). 
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The  lens  fibers  run  closely  pressed  upon  one  another,  without  intervening, 
cement-like  substance.  A  section  carried  perpendicularly  to  their  course  gives  the 
appearance  of  a  delicate  mosaic,  consisting  of  six-sided  plates,  arranged  alternately, 
Their  lateral  edges  are  dentated,  and  encroach  upon  one  another,  are  therefore 
more  firmly  connected  together  than  the  flat  surfaces,  the  twc  widest  of  which 
always  run  parallel  to  the  surface  of  the  lens.  By  this  peculiarity  is  explained  the 
property  of  the  lens  of  splitting  up  into  layers,  situated  parallel  to  their  surface, 
not  entirely  homogeneous,  by  which  means  the  lens  gains  the  appearance  of  beiiw 
composed  of  completely  closed  shells,  fitting  into  one  another  like  the  layers  of  an 
onion,  which  surround  a  small  round  nucleus. 

Every  individual  fiber  belongs,  as  a  rule,  to  both  halves  of  one  and  the  same 
layer,  since  it  runs  around  the  equator  in  a  course  shaped  like  the  letter  S.  The 
main  direction  is,  in  general,  a  radiating  one ;  still  only  a  few  reach  the  anterior  or 
posterior  pole  of  the  stratum  in  question,  but  terminate  at  a  distance  from  them, 
since  their  broad,  more  coarsely  toothed  end  meets  that  of  another  fiber  at  an  acute 
angle.  By  the  meeting  of  two  fibers  at  an  acute  angle,  linear  seams  are  formed, 
which  radiate  in  a  stellate  manner  from  the  pole,  and,  since  they  are  situated  the 
one  upon  the  other  in  all  the  layers  of  the  anterior  and  posterior  halves  of  the  lens, 
divide  this  like  perpendicular  septa  into  a  number  of  triangles.  In  the  new-born 
infant  three  such  triangles  are  found,  almost  constantly,  as  well  on  the  anterior  as 
on  the  posterior  halves  of  the  lens,  which  enclose  between  them  a  stellate  figure  with 
three  rays.  With  advancing  age,  however,  these  figures  increase  by  continued 
apposition  of  new  layers  of  fibers,  and  correspondingly  also  the  rays  of  the  stellate 
figure.  Finally,  secondary  figures  are  also  developed,  the  vertices  of  which, 
removed  from  the  poles,  unite  in  a  main  ray,  representing,  as  it  were,  a  forking  of 
the  latter. 

The  lens  fibers  meet  each  other  directly  in  the  seams  or  rays  of  the  stellate  figure. 
The  supposition  of  the  existence  here  of  a  tliickly-fluid,  homogeneous,  cement-like 
substance  ( Ilenle ),  appears,  according  to  later  investigations,  to  be  an  illusion 
( Zernoff ).  In  the  same  way  the  interfibrillary  passages,  which  are  said  to  exist 
between  the  deeper  layers  of  fibers  (F.  Becker),  have  b^^5^  more  than  doubtful 
by  later  investigations  ( G '.  Bitter,  Zernoff). 

In  the  center  of  the  lens  the  stratification 
number  of  short,  very  irregularly  formed  procq 
into  each  other  by  their  dentated  lateral  ecj 
nucleus,  but  sometimes  contain  one  situat<m 
parallel  to  the  axis  of  the  lens.  (C.  Btyw^Zernoff ) . 

The  lens-filaments  of  the  newly  boi0iw  of  children  are  very  delicate.  They  form 
tubes,  which  consist  of  a  very  fine(gpl  delicate,  clear  envelope,  and  watery  fluid 
contents,,  which  stream  out  in  la drops  on  separation  of  the  elements.  Lately  a 
peculiar  protein  body,  crystallin,  has  been  observed.  As  the  individual 

increases  in  age,  the  ama£nQrthis  material  increases  in  the  lens  ;  hence  the  elements 
acquire  greater  consistei\eJ\\ hile  on  the  surface  of  the  lens  new  tubes,  with  fluid 
contents,  are  formadC^As  the  growth  of  the  body  ceases,  the  apposition  of  new 
superficial  strata  (/fytobes  appears  to  cease  also ;  on  the  contrary,  the  thickening  of 
the  contents  tubes  progresses  from  the  center  toward  the  surface  Simulta¬ 

neously  tlic^i^o’al  elements  appear  to  increase  somewhat  in  size,  and  at  the  same 
time  to  Income  rough.  They  also  lose  their  nuclei.  Finally,  at  maturity  we  may 
distin^JnSa  quite  firm,  rather  hard,  and  almost  dry  nucleus  and  superficial  cortical 
sub^mce,  formed  of  soft  tubes.  .  The  older  the  individual  the  larger  the  nucleus, 


cea^e^  and  here  we  meet  with  a 
^V^ointed  at  both  ends  and  fitting 
They  are,  generally,  without  a 
r  peripherically.  They  are  situated 
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and  the  greater  its  firmness  and  hardness,  while  of  course  the  still  soft  cortical 
substance  is  diminished. 

The  elements  of  this  latter  layer  are  very  destructible.  After  death  they  soon  deliquesce  into 
a  cloudy  fluid,  which  has  long  been  described  as  Humor  Morgagni ,  but  does  not  exist  during  life. 
The  capsular  epithelium  does  not  furnish  anything  toward  this,  for  it  is  often  found  intact 
several  days  after  death.  (F.  Becker). 

Part  of  the  contents,  which  has  become  free  by  destruction  of  the  lens-tubes,  thickens  to 
hard  laminated  balls  ( Myelinkugeln ),  which  greatly  resemble  the  coloid  deposits  on  the  cho¬ 
roid.  They  are  found  in  lenses  that  were  placed  in  hardening  fluids,  or  examined  when  not 
quite  fresh  ;  they  often  also  lie  in  numbers  between  the  different  strata  of  the  filaments  that 
are  still  perfect. 

The  crystalline  lens  has  no  blood-vessels  or  nerves ;  but,  even  shortly  before 
birth,  the  capsule  is  surrounded  by  a  vascular  sac,  which  lines  the  lenticular  fossa, 
passes  over  the  equator,  and  coyers  the  anterior  capsule,  is  united  with  the  margin 
of  the  iris,  and  closes  the  pupil  ( membrana  capsulo-pvpillaris).  After  the  disappear¬ 
ance  of  this  sac  the  crystalline  receives  its  nourishment  from  the  aqueous  humor  and 
the  vitreous  by  transfusion.  Hence  its  normal  condition  depends  on  the  integrity 
of  these  media,  and  ultimately  on  that  of  the  tunica  uvea  and  retina.  The  ciliary 
processes  seem  to  have  a  great  deal  to  do  with  the  nutrition  of  the  lens. 


Senile  Changes. — These  occur  in  some  cases  earlier  than  in  others.  In  general, 
we  may  say  that  they  are  usually  the  more  decided,  the  more  marked  the  marasmus 
of  the  other  parts  of  the  body.  They  are  especially  evident  in  eyes  with  well- 
developed  arcus  senilis.  They  consist  of  a  deposition  of  hyaline  substance  on  the 
posterior  wall  of  the  anterior  capsule,  and  more  particularly  of  increased  density  of 
the  lens.  *  / 


The  former  correspond  exactly  in  chemical  and  physical  properties  with  the 
coloid  deposits  on  the  membrane  of  Descemet  and  choroid.  Like  these,  they 
sometimes  appear  as  hemispherical  bodies  with  broad  bases,  rarely  pedunculated, 
sometimes  as  if  spread  out,  and  have  the  appearance  of  thickenings  of  ftie  hyaline. 
Then  they  are  often  full  of  holes.  Their  surface  is  frequently  nne^&vs#  that  they 
resemble  molten  glass.  They  usually  adhere  immediately  to  the  J2fter  wall  of  the 
anterior  capsule,  so  that,  on  a  section,  the  boundary  between  tl(eKi  appears  as  a  fine 
dark  line.  In  other  cases  there  is  between  them  a  granuhte©yer,  which  probably 
I  originates  from  the  destruction  of  the  superficial  layei^oLCSis.  (H.  Muller ,  Wedl. ) 

The  lens  becomes,  as  a  rule,  dryer,  more  brittle,  an\n^re  scissile.  This  is,  how- 
I  ever,  particularly  the  case  of  the  nucleus  of  the  lensj^iiich  assumes,  as  a  rule,  a  deli¬ 
cate  wine-yellow  or  amber  tint,  sometimes  even  rWiing  into  a  brownish  hue.  In 
Very  many  cases  we  then  meet  with  moleculm^jj&tcities  in  the  edges  of  the  cortical 
[strata immediately  around  the  nucleus,  wltf’WhJ^pear  particularly  distinct  when  the 
weakly-reflecting  mirror  is  employed. 

This  cloudiness  is  at  first  confined  to  (^^all  portion  of  the  anterior  and  posterior  equatorial 
Pai‘t  of  the  layer  in  question,  and  is  qpvery  varied  form.  Most  frequently  we  meet  radiated 
'’trife,  which  usually  follow  the  coinSVof  the  lens-filaments,  and  depend  on  cloudiness  of  the 
eil8-filaments  themselves,  ai^d  ^^repositions  of  molecular  masses  in  the  interspaces.  They 
ar<J  nsually  found  accomi^^l  with  delicate,  thin,  sometimes  sharply-bounded,  whitish 
|  ,  >  which  consist  of  vaSjXu;-sized  granules,  and  spread  out  on  one  or  both  halves  of  the  equa- 

”a  surface  of  the  no^ms.  Frequently,  also,  the  equator  of  the  nucleus  appears  hidden  by  a 
^ra^’  without  decided  contours.  This  more  or  less  broad  equatorial 

|  s11'  e  always  exftuds  through  several  layers,  and  is  caused  by  a  throwing-off  of  fat-granu'es 
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which  collect  particularly  near  the  equator,  and  there  even  unite  to  large  drops.  Rarely,  short 
and  fine  white  lines  form  a  circle  around  the  equator  of  the  nucleus,  and  they  here  form  the 
separating  line.  They  give  the  impression  that  clefts  have  formed  between  the  concentric 
layers  of  filaments,  which  have  been  filled  with  molecular  substance  (Forster).  These  variously 
combining  forms  of  the  layer-like  opacities  have  been  considered  with  the  arcus  senilis,  and 
described  as  gerontoxon  lentis.  (Ammon. ) 


On  account  of  these  alterations,  the  reflection  of  light  from  the  crystalline  is,  of 
course,  increased.  Hence  the  pupil  of  an  old  person’s  eye  is  no  longer  pure  black, 
but  smoky,  and  often  very  cloudy,  especially  when  seen  by  bright  diffuse  light,  or 
by  oblique  illumination.  Then  the  cloudiness  is  usually  so  great  that  we  involun¬ 
tarily  think  of  a  cataract  far  advanced. 


The  deception  becomes  still  more  complete  when  artificial  illumination  and  a  convex  lens  are 
used.  Then,  as  a  rule,  the  surface  of  the  crystalline  appears  covered  with  a  thick,  often 
slightly  striated,  grayish  veil,  which  occasionally  has  a  satin  gloss.  The  border  of  the  nucleus, 
also,  is  marked  by  a  dull-grayish  or  grayish-yellow  glitter.  But  the  cloudiness  on  the  equator 
of  the  lens-surface  is  especially  seen.  The  part  of  the  lens-border  turned  from  the  source  of 
light  has  the  appearance  of  being  inserted  in  a  groove,  formed  of  two  surfaces,  meeting  at  an 
angle,  which  are  internally  smooth  and  brilliant,  indistinct  toward  the  pole,  occasionally  cloudy 
or  marked  with  striae.  The  width  of  this  girdle  varies  greatly.  The  color  is  sometimes  grayish- 
white,  sometimes  yellowish. 


This  cloudiness  is  explained  by  many  as  the  commencement  of  a  true  cataract, 
In  most  cases,  however,  it  exists  for  years  without  decided  change,  and  even  in  old 
age  does  not  necessarily,  or  even  frequently,  lead  to  formation  of  cataract. 

The  senile  thickening  of  the  lens  is  marked  by  increasing  difficulty  of  the  changes 
of  form  necessary  for  accommodation.  With  progressive  thickening  of  the  lens  its 
volume  diminishes  somewhat  also — at  least  the  two  surfaces  of  the  lens  flatten,  and 
the  refraction  consequently  diminishes. 


Nosology. —  Cataract  and  atrophy  of  the  lens  are  synonymous  expressions.  In  the 
lens,  as  in  other  organs,  atrophy  sometimes  occurs  from  diminution  or  other  change 
of  nutrition ;  sometimes  this  process  is  prepared,  and  ^(eiApaused  by  inflammatory 
change  of  the  cellular  elements  of  the  lens.  Correspj^yhig  to  this,  we  occasionally 
find  cataract  solely  the  result  of  atrophy ;  again,  *Qvis  combined  with  the  result? 
of  proliferation  of  elements.  fy 

Inflammation  in  the  lens  is  characterized  k^N^cry  similar  symptoms  as  elsewhere. 
Varying  quantities  of  formation-cells  co]tfec\o6  both  surfaces,  especially  in  the  equa¬ 
torial  zone  of  the  lens,  and  in  part  pfoiehme  into  the  deeper  portions,  where  they 
then  appear  arranged  in  rows  betweoQjme  fibers  of  the  lens  or  in  superficial  group? 
between  the  separate  layers  of  lens.  The  superficial  polygonal  cells  and 
especially  the  young  lens  fibera(JWig  in  the  limiting  zone  take  on  a  process  of  pr0' 
liferation,  their  nuclei  beo^^SfeuiTounded  with  granular  protoplasm,  swell  up 
finally  divide,  while  thg  tfSwfcaining  cellular  contents  become  opaque.  In  completely 
developed  lens  fibers, Qnjwhich  the  cellular  contents  have  already  been  completely 
changed  to  glol^ii^jne,  a  real  division  of  the  nucleus  never  occurs;  we  simply 
observe  an  infiatiwv  and  molecular  opacity,  which  can  only  be  referred  to  osmotic 
processes  )• 

Since  tftiNJmammatory  products  are  chiefly  grouped  together  in  the  most  super¬ 
ficial  cedluW  layer  of  the  lens,  the  process  was  also  formerly  described  as  capsulitis 
anci/JV^ohymenitis.  Still  in  consideration  of  the  evident  inflammatory  change?) 
efcm-oSching  deeply  upon  the  lenticular  structure,  the  name  inflammation  of  the 
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lens,  phakitis,  is  indisputably  a  much  more  suitable  one,  particularly  as  the  real  sub¬ 
stance  of  the  capsule  takes  but  a  very  slight,  and,  as  a  rule,  undemonstrable  part  in 
the  process. 

In  some  cases,  especially  when  the  phakitis  appears  as  a  symptom  of  suppurative 
panophthalmitis,  or  as  result  of  injury  to  the  lens,  as  from  a  wound,  the  neoplastic 
elements  sometimes  proliferate  rapidly,  and  acquire  the  character  of  pus-corpuscles, 
and  with  the  mother-cells  undergo  fatty  degeneration,  and  the  inflammatory  cata¬ 
ract  becomes  a  cataracta  purulenta.  (. Moers ,  G.  0.  Weber,  Lohmeyer,  Knapp.') 

As  a  rule,  however,  particularly  in  the  more  chronic  forms  of  the  inflammation,  a 
decided  tendency  to  a  higher  development,  to  transformation  into  lens  elements 
shows  itself  in  the  wandering  cells,  newly  produced  by  endogenesis. 

On  the  anterior  and  posterior  surface  of  the  lens,  besides  formation-cells, 
there  is  seen  a  large  number  of  young  growing  cells,  which  often  lie  in  several 
layers  one  upon  the.  other,  or  are  pressed  together  into  irregular  groups,  and  seem 
to  push  the  formative  elements  of  the  lens  away  from  the  capsule  towards  its  center. 
They  resemble  in  part  the  polygonal  cells  of  the  anterior  pole  of  the  lens,  and  in 
part  become  lengthened  and  assume  transition  forms  into  nuclear  fibers.  Still  they 
are  always  very  irregularly  formed,  their  contents  become  easily  cloudy,  their 
nucleus  is  surrounded  by  a  thick  layer  of  protoplasm,  and  divisions  of  the  nuclei  and 
of  the  cells  themselves  may  frequently  be  seen  in  them.  At  the  same  time  they 
also  easily  degenerate  into  colloid  and  mucous  masses,  at  least  near  them  there  are 
very  frequently  found  considerable  quantities  of  a  homogeneous,  slightly  opaque 
substance  of  varying  consistency,  in  which  globular  kernels  of  a  colloid  appear¬ 
ance  are  also  frequently  found.  In  the  deeper  cortical  layers  we  often  meet  with 
cells  of  varying  extent,  even  of  colossal  size,  which  are  often  circular  and  carry  one 
or  several  nuclei  in  the  slightly  opaque  contents ;  sometimes  approach  rather  the 
spindle  form  and  contain  a  fine  molecular  mass  with  coarser  and  larger  granules, 
j  but  no  nuclei  ;  and  finally  they  have  sometimes  degenerated  into  dark,  fatty  groups 
of  granules  without  nuclei.  The  very  opaque  lens  fibers,  the  nuclei  of  which  appear 
very  much  swollen  and  darkly  granular,  are  pressed  out  of  relative  position  by  the 
neoplastic  elements  poured  out  between  them,  and  sometimes  are  bent  as 

if  distorted.  Their  expanded  ends  appear  swollen  up  and  acquir^^ery  changed 
appearance  by  precipitation  and  a  net-like  arrangement  of  an  ajj^ue  mass  in  their 
interior  ( Wedl,  Iwanoff).  The  further  changes  are  on  i^i^S^iole  very  variable. 
The  process  often  soon  recedes,  the  growing  cells  witli^^it  nuclei  clear  up,  and 
Tie  structure  gradually  gains  its  former  normal  aproearSnce.  More  frequently, 
however,  the  inflammation  leads  to  atrophy  of  th^lens,  the  elements  of  which 
become  decomposed,  disintegrated  and  undergo  secQflary  metamorphosis ;  the  result 
I ls  bhc  formation  of  cataract  in  the  narrow  sens  the  word.  More  frequently  still 
I  there  tlien  occurs  a  development  of  conncft^jg  tissue  and  its  derivatives,  a  large 
1  amount  of  neoplastic  elements  spring  it^^radiially  assume  the  character  of  con- 
nective-tissue  cells,  whilst  the  intervpnjji^ intercellular  substance  becomes  fibrously 
I  anc^  finally  splits  up  into  peculiar  fine,  wavy,  loose  bundles  of  fibers. 
I  ms  neoplastic  connective  tissuCjs  not  uncommonly  found  in  more  or  less  thick 
|  ayers,  spread  out  superficialljn^tween  the  capsule  and  the  cataractous  nucleus  of 
I  le  lens.  More  rarely  with  wart-like,  strictly  defined,  circular  outgrowths 

I  QP°n  the  posterior  walb^the  anterior  capsule,  which  sometimes  are  situated  flatly, 
9mw  .  ty  a^tpjJpar  head  and  a  distinct  pedicle.  They7  consist  of  a  kind 
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of  shell  of  concentrically  stratified,  oblong  cells  and  of  a  nucleus  of  smaller  circu¬ 
lar  cells.  These  cells  appear  very  soon  to  become  disintegrated, and  pass  into  a  finely 
molecular,  dirty  brownish-yellow  mass,  unchangeable  in  hydrochloric  acid.  Some¬ 
times  the  nucleus  of  small  cells  is  also  found  entirely  concealed  by  a  glassy  substance 
( Wedl).  In  some  few  cases  circumscribed  masses  of  pus  appear  inclosed  in  an 
envelope  of  connective  tissue  ( Moers ). 

The  filaments,  which  have  become  denser,  and  have  lost  their  cell- nuclei,  usually 
participate  in  the  inflammation  only  by  becoming  cloudy  and  swelled.  They  often 
remain  unchanged,  or  only  undergo  atrophy  as  the  affection  advances. 

Inasmuch  as  phakitis  is  rarely  idiopathic,  but  occurs  as  a  result  of  inflammation 
in  the  anterior  part  of  the  uvea,  its  products  are  usually  found  in  connection  with 
others,  which  proceed  from  the  iris  and  ciliary  processes,  and  form  a  covering  of 
variable  thickness  on  the  anterior  portion  of  the  crystalline. 

2.  Atrophy  proper  shows  itself  first  as  a  chemical  separation  or  breaking-up  of 
the  lens-elements  into  materials  of  different  kinds,  which  are  partly  fluid,  and  may 
be  absorbed,  but  are  partly  solid,  and  may  remain,  or  be  gradually  absorbed,  after 
further  chemical  changes.  The  immediate  perceptible  result  of  the  breaking-up  is 
optical  dissimilarity  of  the  elements — that  is,  their  cloudiness.  Subsequently, 
however,  the  changes  dependent  on  this  show  themselves  very  differently,  according 
to  the  consistence  of  the  atrophying  part,  i.e .,  according  to  the  greater  or  less  density 
attained  by  it  in  a  given  time. 

a.  In  the  hard  lenses  of  old  persons,  in  whose  elements  the  solid  parts  are 
greatly  in  excess,  while  the  watery  fluids  are  greatly  diminished,  the  chemical  pro¬ 
cess  of  separation  goes  on  very  slowly ,  and  is  also  less  marked,  as  even  the  escape  of 
the  fluid  constituents  can  alter  but  little  the  original  form  of  the  elements.  In 
accordance  with  this,  the  lens  remains  to  a  certain  extent  diaphanous.  The  diminu¬ 
tion  of  optical  homogeneousness  is  shown  by  the  increase  of  the  reflection,  in  the 
evident  coloring  of  the  above-mentioned  part  of  the  organ ;  for  the  lens  appears 
brownish-yellow,  or,  -where  the  process  is  far  advanced,  dirty  grayish-brown,  rarely 
red-,  purple-,  or  black-brown.  If  deprived  of  the  externJd  layers,  and  exposed  to 
the  air,  the  darkness  of  the  coloring  increases  rapidly,  clears  up  very  little  on 

being  placed  in  water.  The  lens  freshly  taken  froi  n<0p  eye  appears  dry,  hard  and 
friable.  It  readily  divides  into  concentric  layers^Jh  of  which  is  almost  transpa¬ 
rent,  and  borders  on  yellow  or  red.  We  almo^t@vays  find  the  convexity  of  the  two 
surfaces  less  than  normal.  On  the  whole^w^yfcly  say  the  flattening  increases  with 
the  equatorial  extent  of  the  cataractous  lfri^  >But  the  extent  of  the  latter  appears 
to  increase  in  proportion  to  the  age  of  %^e  individual ;  at  least,  in  very  aged  persons 
we  almost  constantly  find  large  and@b,  but  in  younger  persons  small  and  strongly- 
convex ,  lenses.  Jb 


__fial  layers,  which  are  easily  separated,  appear  as  very 
.^plates,  with  rough,  dark  edges  of  unequal  length,  and  smooth 
kss  dark,  very  fine,  molecular  masses,  are  also  often  strewn  with 
•ger  size,  or  with  fat-globules.  In  these  plates  the  union  of  the 


Under  the  microscope,  thj 
translucent,  yellowish  or  brov 
surfaces,  which,  with  m< 

rusty  or  brown  granules  w  .  — 0 -  — - r - 

individual  elementsds^&en  so  intimate  that  their  boundaries  can  no  longer  be  distinguiske  • 
In  other  plates,  hawser,  the  sides  of  the  individual  filaments,  occasionally  evidently  shrunken, 
may  be  clearly  ^tfk^gnized  as  more  or  less  dark,  rough,  and  parallel  lines.  In  hard  lenses  atiec  e 
with  senile  <^^fcct  we  often  see  the  lateral  edges  of  the  filaments  very  dark,  and,  as  it  were, 
gnawed,  w^M^heir  sides  appear  sown  with  dark  points,  which,  on  more  careful  examination, 
are  seenJfc)  be  small  holes. 
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ft.  In  thinner  layers  of  the  lens,  the  cataractous  process  usually  goes  on  more 
rapidly  and  completely,  and  also  shows  itself  by  great  opacity  of  some  layers,  or  the 
entire  lens.  At  the  same  time,  the  opaque  layers  often  maintain  their  connection 
for  a  long  time,  and  even  with  the  naked  eye  we  may  frequently  recognize  the  radia¬ 
tions  in  them.  Finally,  however,  the  elements  break  up,  and  then  present  a  whitish- 
gray  pulp,  whose  consistence  changes  somewhat  with  the  degree  of  development  of 
the  part  of  the  lens  in  question,  hut  is  usually  curd  like. 

In  the  clouded  filaments,  and  their  usually  somewhat  swelled  nuclei,  appears  a  brighter  or 
darker  molecular  mass,  and,  at  the  same  time,  a  greater  or  less  amount  of  fat  in  granules  and 
drops,  with  numerous  myeline  bodies.  The  myeline  also  appears  frequently  in  the  form  of 
drops,  so  that  the  lens  fibers  actually  fall  together,  and,  like  flat  bands,  float  about,  heaped 
together  in  bundles,  in  the  products  of  disintegration,  which  always  appear  deposited  in 
greater  or  less  quantity  between  the  remains  of  the  layers  of  fibers.  Here  and  there,  also,  as 
in  the  nucleus,  we  find  the  above-described  homogeneous,  friable  plates.  Still,  these  here 
usually  contain  a  large  number  of  myeline  globules,  which  become  isolated  in  the  breaking-up, 
and  give  the  plates  the  appearance  of  a  network,  with  large  openings  ( Wedl). 

The  elements  of  the  capsular  epithelium,  during  this  time,  often  remain  unchanged,  or,  at 
most,  show  a  fine  molecular  or  fatty  opacity  of  the  contents.  In  some  cases  the  cell-walls  are 
subsequently  destroyed,  and  we  only  find  the  cloudy,  swelled,  and  variously-sprouted  cells;  some¬ 
times,  also,  nuclei  which  are  being  destroyed  or  atrophied,  between  which  is  deposited  a  more  or 
less  dark  molecular  mass.  Not  unfrequently  the  nuclei  themselves  are  destroyed,  the  epithelium 
has  separated  into  fatty  granular  plaques,  which  have  occasionally  preserved  the  polygonal 
boundaries  of  the  cells.  At  the  same  time,  we  not  unfrequently  find  striae,  in  which  certain 
cells,  or  groups  of  cells,  have  undergone  a  peculiar  process  of  thickening.  A  yellowish,  trans¬ 
lucent,  firm  mass,  has  formed  around  the  nucleus,  which  increases  more  and  more,  finally  fills 
the  entire  cell,  and  changes  it  to  a  solid,  hard,  opalesceut  disc,  insusceptible  to  chemical  changes. 
These  discs  subsequently  unite  to  form  quite  irregular  glandular  groups,  or  stand  alone,  between 
the  detritus  of  other  cells.  {H.  Muller ,  Wedl.)  * 


c.  Soft  lens-elements,  under  the  advance  of  the  cataractous  process,  usually  break 
very  quickly  into  a  cloudy,  paste-like  mass,  or  they  dissolve  into  a  whey-like 
fluid,  in  which  swim  opaque,  formless,  fatty,  granular  flucculi. 

3.  The  physical  properties  of  the  cataractous  mass  depend  chiefl  e  stage  of 
development  of  the  elements  in  question,  at  the  time,  and  this@jmges  not  only 
to  regard  to  the  lens  as  a  whole,  hut  as  to  the  individual  la^^ according  to  the 
age  of  the  person.  Moreover,  as  the  lens  rarely  hardensU^hughout  at  once,  but 
tlie  cataractous  change  proceeds  sometimes  from  the  nu^T<Si$,  sometimes  from  the 
superficial  strata  of  the  crystalline,  and  only  graduallfc^tends  over  the  rest  of  the 
organ,  it  is  clear  that  the  coarser  anatomical  condit^^is  of  the  cataract  must  greatly 
var)T.  But  these  are  particularly  important  praCfcJbally ;  hence  they  are  worthy 
°f  especial  consideration.  Jb 

(L  In  mature  and  old  age,  if  peculiar  QpAiyK  1  circumstances  do  not  influence  the 
c°urse,  the  cataract  proceeds  from  the  This  separates,  as  it,,  were,  from  the 

cortical  portion,  becomes  hard,  fiiab(ejury,  cloudy,  and  colored,  the  superficial 
strata  often  long  maintaining,  at  th\s^mo  time,  an  a’most  normal  transparency,  and 
°toy  in  the  immediate  vicinity  <^fhe  nucleus  a  fully-developed  arcus  senilis  of  the 
occurs,  from  the  disturb^T^fe  of  the  filaments.  This  is  called  hard  nuclear  or 
nudear  cataract,  also  plm^vtcrorna.  In  time,  the  superficial  strata  also  become 
effected.  They  first  b^Wvb  cloudy  without  change  of  form  in  the  elements ;  finally, 
owever,  they  dissobte  mto  a  more  or  less  consistent  pulp,  rarely  becoming  more 
111(*  The  nucletff\c$}taract  sometimes  appears  with  the  cortical — a  state  called 
cataractX. V 

^  e:1|(^vmanhood  and  youth,  cataract  more  frequently  commences  on  the 
Sll|toce4h^j^n  the  nucleus,  but  often  is  not  limited  to  any  part,  in  a  short  time 
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spreading  through  the  whole  lens.  The  result  is  a  soft  cataract  (phacomalacia)  As 
long  as  the  process  is  confined  to  the  nucleus ,  while  the  cortical  layers  preserve  their 
transparency,  we  speak  of  a  soft  nuclear  or  soft  central  lenticular  cataract.  But  if 
the  process  begins  in  the  peripheral  layers,  and  thence  progresses  gradually  to  the 
nucleus,  we  are  accustomed  to  diagnosticate  a  cortical  cataract ,  as  long  as  the 
nucleus  remains  transparent. 

c .  In  children ,  also,  the  cortical  portions  of  the  iens  are  usually  first  clouded,  more 
rarely  the  nucleus.  Still  here  the  process  progresses  so  rapidly,  that  we  rarely  find 
a  pure  cortical  or  a  soft  nuclear  cataract,  but  in  most  cases  the  cataract  spreads 
through  the  entire  lens.  The  disintegration  is  at  the  same  time  almost  complete;  the 
entire  lens  appears  dissolved  into  a  pasty  or  milky  fluid.  Exceptionally,  however, 
even  in  childhood,  in  spite  of  long  existence  of  the  process  and  complete  fluidity 
of  the  exterior  portions,  we  meet  half  soft,  cloudy,  or  even  sclerosed  nuclei. 

4.  The  cataractous  process  does  not  by  any  means  terminate  with  the  above- 
described  “  primary  ”  changes  in  the  lens.  In  yellow,  hard  nuclei,  secondary 
metamorphoses  are,  it  is  true,  rendered  difficult,  by  the  slight  amount  of  fluid 
present ;  we  only  see  an  increase  of  dryness,  friability,  and  hardness,  as  well  as  a 
darkening  of  the  hue.  In  softer  layers  of  the  lens,  however,  secondary  changes  are 
very  marked.  They  occasionally  begin  quite  early,  long  before  the  cataract  has 
spread  over  the  whole  of  the  lens,  and  before  the  parts  affected  by  it  have  been 
wholly  destroyed.  Usually,  however,  the  secondary  changes  only  occur  after  the 
parts  of  the  lens  affected  have  been  reduced  to  a  formless  mass.  At  the  same  time 
the  cataractous  lens-substance  thickens  more  and  more,  as  a  consequence  of  the 
absorption  of  the  separate  soluble  constituents,  and,  finally  decreasing  in  size,  changes 
to  a  more  consistent,  solid  mass,  or  a  fatty,  sandy  pulp,  whose  chief  constituents  are 
fat,  lime-salts,  and  myeline  substance  in  variable  quantities,  together  with  an  organic 
base. 


The  fat  is  in  minute  particles,  scattered  through  the  mass,  or  in  granules  or  globules  of  larger 
size,  which  are  often  grouped  irregularly.  A  large  part  of  them  are  usually  metamorphosed  into 
cholesterin  and  crystalize  in  the  well-known  beautiful  plates.  Tmese  crystals  are  often  heaped 
up  in  nests,  so  that,  with  the  naked  eye,  they  may  be  recognfc^k by  their  peculiar  brilliancy. 
Fatty  acids  also  seem  to  occur  occasionally  in  the  form  of  nee<^^Kaped  crystals.  In  rare  cases, 
the  free  fat  flows  together  to  form  oil-globules. 

Lime  usually  occurs  as  carbonate,  more  rarely  as  phosphate.  Like  fat,  it  is  separated  in  the 
form  of  dust-like  molecules,  which  subsequently  unit^^a  form  large  grains,  which  are  recog¬ 
nizable  as  well  by  the  naked  eye  as  by  the  touel^ Jfery  often,  especially  where  the  cataract 
originates  from  inflammation,  large  concremeny^jyimr.  These  often  have  the  appearance  of 
irregular,  chalky  masses,  and  then  lie  free  iiS^he  fatty,  sandy  mass.  Often,  however,  they  form 
scales  or  cups  of  greater  or  less  thickness,  are  attached  to  the  inner  surface  of  the  anterior, 

or  of  both  capsules.  On  polishing  sucl^ancrements,  we  often  find  the  chalk  strewn  through  the 
organic  basis  in  a  granular  form,  butf&fcfei  also  collected  together  into  masses,  which  have  the 
most  varied  size  and  arrangen^ei^yttQ  sometimes  also  give  the  impression  of  incompletely 
developed  bone-corpuscles ;  hej^^Jnese  concrements  are  sometimes  mistaken  for  ossification  of 
the  lens.  Exceptionally,  >fcfee\^alk  is  also  seen  in  the  form  of  crystals,  especially  near  the 
capsule. 

In  the  stage  of  se^ogjkry  metamorphosis,  in  rare  cases,  we  find  the  organic  basis  to  be  flui  > 
so  that  the  catarachwN^tnass  has  some  similarity  to  lime-water.  In  most  cases,  it  appears  as  an 
entirely  formless^ta&eary-,  opaque  substance,  which  unites  the  fat,  salts  of  lime,  and  hyaline 
bodies  to  a  less  consistent,  fatty,  sandy  pulp.  More  rarely  it  appears  changed  to  a  senu* 

transparentN^^ntirely  opaque,  finely-granulated  or  homogeneous,  consistent  and  dry  substance, 
which  apjAars  in  the  form  of  plates,  even  in  primary  cataract,  and  is  caused  by  the  breaking  down 
of  th^Ste^laments.  In  the  nuclear  layers  of  soft  or  half-soft  cataracts,  as  well  as  in  the  inime 
diAe  vh  Sinity  of  sclerosed  nuclei,  however,  in  spite  of  the  occurrence  of  secondary  inetamor 
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phoses,  the  elements  occasionally  preserve  their  original  form  and  coherence  ;  and  on  sections 
we  often  may  even  see  the  characteristic  parallel  boundary  lines  of  the  lens-filaments. 

The  peripheral  parts  of  the  cataractous  mass  first  undergo  secondary  metamor¬ 
phoses.  This  is  particularly  true  of  the  part  of  the  anterior  external  layers  lying 
behind  the  pupil ;  hence  this  part  appears  most  changed.  The  thickened  masses 
cling  to  the  capsule,  rendering  it  stiff  and  unyielding,  and  after  detachment  they 
retract  from  their  inherent  elasticity.  Often,  even  quite  early,  we  find  the  inner 
wall  of  the  anterior  or  posterior  capsules,  or  of  both,  covered  with  a  cloudy  sub¬ 
stance,  which,  in  some  places,  collects  to  smaller  or  larger  spots,  or  to  variously 
figured  and  grouped  clumps,  and  not  unfrequently  even  thickens  to  crust-like,  irreg¬ 
ular  plates.  In  other  cases  this  deposit  is  quite  thick,  and  presents  itself  as  a 
fibro-granular  mesh-work  or  cloudy  membrane,  with  irregular  or  indistinct  borders. 
Occasionally  the  capsule  is  adherent  to  large  shells  of  calcareous  cataract-substance. 
These  are  called  capsular  cataracts,  capsulo-lenticular  cataracts. 


The  hyaline  membrane  itself  is  only  exceptionally  altered  by  these  changes  in  its  tissue. 
Apparent  thickenings  by  deposit  of  hyaline  layers  are  certainly  not  rare  ;  but  the  capsule  proper 
usually  maintains  its  integrity.  The  possibility  of  its  becoming  cloudy  is  not  disproved,  although 
it  has  not  been  observed.  Portions  of  it,  inclosed  by  iritic  deposits  on  the  outside,  and  inflamma¬ 
tory  products  on  the  inside,  are  occasionally  found  thinned,  perhaps  by  pressure.  According  to 
some  recent  observations,  it  appears  as  if,  under  such  circumstances,  the  capsule  may  be 
entirely  destroyed,  as  far  as  the  deposits  extend.  (  Wedl ,  H.  Muller.) 

Where  there  was  no  precedent  inflammation,  the  cloudy  masses  clinging  to  the  inner  wall  of 
the  capsule  are  not  usually  extensive,  and  show  themselves  mostly  as  thickened  cataractous 
substances.  They  consist  of  a  granular,  often  clearly  fatty,  chalky  basis,  brown  from  the  pigment 
in  it,  in  which  groups  of  lime-salts,  and  cholesterin  crystals,  and  exceptionally  of  brittle,  white 
plates  of  muriate  of  lime,  and  very  rarely  black  (melanin?)  crystals,  <fcc.,  scattered  about,  or  con¬ 
glomerated  to  groups.  Between  them  usually  appear  choloid  bodies,  and  groups  of  thickened 
epithelium  cells,  which,  by  the  addition  of  chalky  salts,  have  acquired  a  dark,  granular  appear¬ 
ance.  In  places  the  epithelium  still  exists  as  such  on  the  anterior  capsule,  even  if  far  advanced 
in  regressive  metamorphosis.  (  Wedl,  II.  Muller ,  Schweigger.) 

Where,  on  the  other  hand,  inflammation  has  influenced  the  cataractous  proce^,  we  usually 
find  a  more  or  less  thick  stratum  thrust  between  the  capsule  and  the  secondarih^ittAamorphosed 
cataractous  mass,  in  which  the  disintegrated  remains  of  lens-substance  mingteSJhu  well-formed 
elements,  that  have  undoubtedly  originated  from  proliferation.  The  latteiTHSuaflly  appear  already 
altered  by  retrogressive  metamorphosis,  shrunken  and  strewn  with  fat  affKchalky  salts.  Some¬ 
times  the  chalky  salts  are  in  such  excess  that  the  new  formation  has  ^he  character  of  a  concrement. 

On  the  posterior  capsule  these  deposits  are  usually  much  less  qrfTmfcsive  than  on  the  anterior, 
and  are  even  absent  in  cases  where  very  considerable  deposit/’^xi^  on  the  latter.  Cases  also 
occur  where  the  anterior  capsule  is  free,  and  the  posterior  lankly  covered  by  these  deposits. 
Posterior  capsular  cataracts  are  occasionally  combined  withSWar  or  vitreous  cataract.  As  a  rule, 
however,  the  deposit  is  iutracapsular,  and  depends  on  the  Tefis-substance.  It  then  often  appears 
os  a  simple  retrogressive,  thickened  substance ;  butj^^^h  more  frequently,  no  traces  of  cellular 
formation  can  be  found  in  it,  and  it  must  be  conskk^Kas  a  result  of  pure  phakitis.  ( Schweigger , 


mi)  ~  % 

The  secondary  cataractous  chafigls^re  always  accompanied  by  atrophy,  as  a 
result  of  which  the  capsule  wrmkleVt°osens  from  lenticular  fossa,  so  that  the 
lens,  with  its  envelope,  may  bk^0ily  removed  from  the  vitreous.  The  extent  of 
the  diminution  of  size  depe^l^  chiefly  on  the  proportion  of  the  constituents  that 
have  become  soluble  to^Mje  remaining  insoluble,  and  thus  ultimately  on  the  density 
°f  the  primary  catai^j^  But  the  firm  material  of  secondarily  metamorphosed 
cataract  must  not  b^Vegarded  as  detritus.  The  process  of  resorption  is  not  a  pure 
removal,  butacllQh}( 


cmme  of  substance,  in  which  the  gain  and  loss  of  firm  constituents 
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may  incline  to  one  side  or  the  other.  In  fact,  cataracts  are  met  where  the  sum  of 
the  firm  constituents  is  much  greater  than  normal ;  that  is,  in  which  the  secondary 
metamorphosis  was  evidently  accompanied  by  an  addition  of  firm  material.  But 
the  process  is  also  greatly  influenced  by  the  nutritive  condition  of  the  eye,  and 
particularly  of  the  lens. 

a.  Where  the  secondary  metamorphoses  are  simply  the  expression  of  progressive 
atrophy  of  the  original  lens- elements,  the  insoluble  remains  are  usually  proportion¬ 
ately  less;  consequently  the  shrinking  of  the  lens  is  very  decided. 

The  secondary  changes  are  least  prominent,  as  may  be  readily  understood  in 
“  overripe,”  mixed  cataracts,  especially  when  the  sclerosed  nucleus  is  extensive.  The 
external  layers  are  then  deficient.  Then  the  lens  only  flattens  somewhat,  and  the 
capsule,  thickened  by  newly-formed  hyaline  layers,  and  clouded  by  depositions  of 
cataract  masses,  incloses  the  nucleus  more  tightly,  being  separated  from  it  only  by 
a  comparatively  thin  stratum  of  fatty,  sandy  pulp,  in  which  usually  the  chalk, 
rarely  the  fat,  preponderates. 

Occasionally  this  residue  is  so  slight  that  it  no  longer  forms  a  continued  layer,  but  heaps, 
striae,  <&c.,  between  which  the  nucleus  is  almost  in  contact  with  the  capsule,  whose  two  halves 
approach  so  near,  at  the  margin  of  the  scleroma,  that  the  cataract  acquires  the  appearance  of 
an  alated  seed. 


Soft  cataracts  shrink  very  decidedly,  as  a  result  of  secondary  metamorphoses, 
so  that  finally  they  resemble  discs,  with  irregular  wrinkled  surfaces,  whose  thickness 
is  often  less  than  a  half  or  third  of  a  line.  These  disc-like  cataracts  are  usually  quite 
flat,  like  a  kind  of  partition- wall  between  the  ciliary  processes.  Not  unfrequently, 
however,  they  appear  bulged  forward  like  a  cupola  ;  the  normal  convexity  of  the 
anterior  capsule  is  changed  but  little,  and  hence  its  relation  to  the  pupil  lias  altered 
but  slightly.  On  the  contrary,  the  posterior  capsule,  with  the  gradual  diminution  of 
the  cataractous  mass,  has  changed  its  curvature,  and  turned  into  the  concavity  of 
the  anterior  capsule,  as  the  anterior  wall  of  the  vitreous  has  advanced  on  account 
of  the  corresponding  increase  of  the  vitreous  (Fig.  l'Th^Vn  such  cataracts,  even 
with  the  naked  eye,  we  may  recognize  the  two  halves  ^Hh^  capsule,  thickened  and 
clouded  by  newly-formed  hyaline  layers,  and  by  dm  AOg'lfS  of  secondarily  metamor¬ 
phosed  lens-substance.  The  cataractous  mass  its^Kis  usually  a  fatty,  chalky  pulp, 
with  or  without  great  concretions,  in  which  s<*n©mes  cholesterin,  sometimes  lime, 
predominates  in  spots,  and  which,  collefiti©  nere  and  there,  sometimes  causes 
irregular  elevations  on  the  surface  of  1die\c^araot.  Often,  however,  in  disc-shaped 
cataracts,  we  find,  as  chief  constituenK^a  half-transparent,  yellowish  or  brownish, 
dry  and  friable  (myeline  ?)  substance,1 which  causes  these  cataracts,  when  operated 
on,  to  split  in  all  directions,  and  removed  with  difficulty,  if  at  all. 

Sometimes  soft  total  cataig^s^ecome  fluid,  breaking  up  into  chalky  liquid,  in 
which  numerous  very  fine  tMFK-granules  and  fat  are  suspended,  or  deposited  on  the 
inner  wall  of  the  capm  ale©  a  delicate  gauzy  layer.  This  form  is  called  cataracta 
lactea ,  phaJcohydropsieSo)  milk-cataract.  It  also  appears  to  have  been  formerly  des¬ 
cribed.  as  cataracboCg^tica.  ( Hamer .) 

Frequently  tl^e^  fluid  cataracts,  as  well  as  the  very  soft  cataracts  of  childhood, 
are,  in  the  ^tf©e  of  the  secondary  changes,  absorbed,  except  a  few  fatty,  chalky 
remains,  S^Qwtt  the  greater  part  of  the  two  capsules  is  very  nearly  in  contact.  The 
cataraqt^hmi  appears  as  a  more  or  less  firm,  tenacious,  opaque  membrane,  which  is 
8tre^0|d)behind  the  pupil  with  its  surface  either  flat  or  projecting  anteriorly.  K 
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consists  of  tlie  two  halves  of  the  capsule,  between  which  is  inclosed  a  thin,  irregular 
layer  of  retrogressive  cataract-substance.  From  their  resemblance  to  dried  seed- 
shells  these  cataracts  have  been  called  cataract on  siliquatce ,  and  have  been  distin¬ 
guished  from  the  above-described  disc-like  cataract  by  the  term  membranous. 

It  is  evident  that  the  three  described  forms  are  only  the  representatives  of  a  series  of  differ¬ 
ently  composed  cataracts,  which  must  be  considered  as  transitions  from  one  kind  to  another. 
Thus,  disc-like  cataracts  occur,  which  contain  a  small  sclerosed  nucleus ;  membranous  cataracts,  in 
which  the  cataractous  substance  so  collects  that  they  resemble  the  disc  like  form,  &c.  Moreover, 
the  development  of  the  forms  of  cataract  in  question  presupposes  that  the  zonula  has  retained 
its  integrity.  If  this  has  been  considerably  torn  before  the  commencement  of  the  cataractous 
process,  or  during  the  secondary  changes,  the  shrinking  of  the  cataract  no  longer  occurs  exclu¬ 
sively  in  an  antero-posterior  direction,  but  also  laterally ,  and  the  shape  of  the  cataract  is  thus 
greatly  modified. 

b.  If  the  development  and  the  secondary  metamorphoses  of  the  cataract  have 
been  influenced  by  inflammation,  a  diminution  of  size,  and  a  corresponding  wrink¬ 
ling  of  the  capsule,  may  occur,  on  account  of  the  great  addition  of  Arm  constituents, 
but  the  decrease  is  never  so  decided  as  in  the  forms  of  cataract  described  under  a . 
Usually  the  two  surfaces  of  the  cataract  simply  flatten,  while  the  equatorial  diameter 
somewhat  shortens,  without  the  lens-form  being  entirely' lost.  (See  Fig.  34.) 


Ou  the  contrary,  with  shortening  of  the  equator,  and  corresponding  tension  of  the  zonula,  the 
two  convexities  of  the  crystaline  are  often  increased,  and  the  edges  of  the  lens  rounded  ;  the  cata¬ 
ract  acquires  a  more  spherical  form.  If,  however,  the  zonula  be  ruptured,  the  cataract  not  unfre- 
quently  shrinks  to  a  quite  irregular  mass. 


Ia  these  cases,  also,  the  chief  mass  of  the  cataract  appears  to  be  fat  and  chalk. 
Exceptionally,  the  fat  predominates,  the  cholesterin  crystals  heap  up,  especially  on  the 
surface,  and  unite  even  to  a  continuous  layer,  which  glistens  through  the  thickened 
and  opaque  capsule  with  a  peculiar  mother-of-pearl  or  silvery-like  lustre  ( cataracta 
argentea  seu  cholesterinica).  As  a  rule,  however,  the  chalky  salts  gr^Atly  predomi¬ 
nate.  They  frequently  form  shell-like  concrements,  whose  extef^^ml.  thickness 
vary  greatly,  and  which  are  attached  to  the  inner  wall  of  the  canSjie.  These  shells 
are  found  sometimes  on  the  anterior,  sometimes  on  the  poste/jre*r  half,  but  usually 
ou  both  halves  of  the  capsule.  In  the  latter  case  they  u^  w  unite  at  the  edge  of 
tbe  lens,  and  thus  form  a  sort  of  case,  inclosing  a  mm^p*  less  irregular  cavity, 
which  is  filled  either  with  a  fatty,  chalky  pulp,  with  c^witnout  concrements,  or  with 
a  sclerosed  nucleus  (chalky  cataract,  cataracta  cafcarea).  Sometimes,  however,  it 
stops  at  simple  thickening  and  cloudiness  of  the  civile;  no  actual  shell  is  formed,  at 
most,  there  are  only  small  chalky  masses,  wl  partly  cling  to  the  capsule.  Then 

landy  pulp,  which  either  envelops  a 
larger,  or  one  large  concrement  (fatty, 


1  cavity  is  found  filled  with  a  dry, 
nuclear  cataract  or  a  number  of  smalle^^rd  lar 


chalky  cataract).  *+  \ 

Under  such  circumstances  it  kajlot  at  aT  rare  for  a  thick  layer  of  hard,  firm 
connective  tissue  to  develop  onfi&)  inner  wall  of  the  capsule.  Under  the  influence  of 
lhe  developing  cell-layer,  the^jlble  cataract  may  undergo  a  change.  Then  the  cata- 
toct,  which  is  always  fia^to^Qfl,  looks  as  if  formed  of  coagulated  albumen  or  cartilage 
[wtaracta  fibrosa).  U^fliy,  however,  the  connective  tissue  forms  a  sort  of  closed 
which  usunJV  contains  fatty,  chalky,  cataract  pulp,  with  several  large  stone- 
concrement^^jsilerosed  nucleus  ( cataracta  fibroso-calcarea). 
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In  very  rare  cases,  an  oily  fluid,  of  penetrating,  rancid  odor,  has  been  found  in  the  cavity 
\  cataracta  cum  bursa  ichorem  tenente ,  cataracta  putrida.  A.  Schmidt ,  Beer,  Himly.) 

Subsequently,  especially  when  bony  strata  have  formed  on  the  surface  of  the 
choroid,  and  in  the  hardened  vitreous,  the  fibrous  cataractous  mass  ossifies  ( cataracta 
ossea). 

Then,  along  with  chalk-granules,  bone-corpuscles  appear  in  the  tissue.  Strange  to  say,  the 
ossification  does  not  begin  on  the  periphery.  The  layers  next  to  the  capsule  preserve  their 
original  character,  so  that  the  bony  case  remains  separated  from  the  capsule  by  a  connective- 
tissue  layer.  Only  where  the  outer  surface  of  the  capsule  touches  directly  on  the  newly-formed 
bone,  the  osteoid  cataractous  mass  reaches  to  and  unites  with  it,  while  the  interjacent  capsule  is 
destroyed. 

In  the  face  of  actual  observations,  the  doubts  which  have  been  raised  of  the  possibility  of 
an  ossification  of  the  lens  (  Virchow ,  Pagensteclier),  are  of  no  great  importance  (P.  Wagner). 

5.  The  entire  lens  is  not  always  drawn  into  the  cataractous  process,  but  this  is 
often  limited  to  certain  parts  of  the  crystaline.  These  degenerate,  and,  by  secondary 
metamorphosis  of  the  cataractous  mass,  assume  permanent  forms,  while  the  rest  of 
the  lens  remains  normal,  preserves  its  transparency,  or  at  least  does  not  join  in  the 
process  for  years.  Such  cataracts  are  called  partial,  and  are  divided  into  various 
classes,  according  to  their  position,  shape,  and  size. 

a .  A  very  characteristic  variety  is  the  so-called  central  capsular  cataract.  It  is 
occasionally  congenital.  As  a  rule,  however,  it  is  developed  after  birth,  when,  as  a 
result  of  a  corneal  perforation  ( Piringer ,  Arlt),  or  of  an  iritis  (ffasner),  clumps  of 
exudation  have  remained  attached  to  a  part  of  the  anterior  capsule  behind  the  pupil, 
and  have  become  permanent  there.  The  portion  of  cell-layer  behind  the  deposition 
and  the  superficial  layers  of  the  lens  then  become  clouded  to  a  corresponding  or 
greater  extent,  from  pure  atrophy,  or  from  actual  change  of  tissue,  and,  shrinking 
greatly,  are  changed  by  secondary  metamorphosis  to  a  cartilaginous  or  chalky 
nodule,  as  large  as  a  poppy  or  millet  seed,  which  is  firmly  attached  to  the  inner  wall 
of  the  anterior  capsule,  and  lies  embedded,  as  it  were,  in  an  excavation  in  the  sur¬ 
face  of  the  crystaline. 

Under  such  circumstances,  instead  of  a  roundish  Tiodulx, ,  an  irregularly-shaped 
cone  is  often  formed,  whose  posterior,  often  bulbous.  extends  more  or  less 
deeply,  sometimes  even  beyond  the  level  of  the  equatqy^wito  the  transparent  lens. 
The  anterior  end  usually  projects  beyond  the  anterj^vCurve.  of  the  crystaline,  and 
so  elevates  the  anterior  capsule,  to  which  it  adherS^almost  inseparably.  As  a  con¬ 
sequence  of  this,  and  of  the  circumstance  that  iSclens  has  often  greatly  decreased  in 
size,  the  anterior  capsule,  in  the  vicinity  cone,  usually  appears  arranged  in 

small,  mostly  radiated,  folds.  This  va^eV^f  central  capsular  cataract  is  called 
pyramidal  cataract  ( cataracta  pyrami^j^^^  or  pyramidata ). 

In  examining  such  a  plug,  which  has-been  unfortunately  detached  from  the  capsule,  it  has 
been  found  that  it  was  devoid  of  a  cap^Lfr  covering  upon  its  anterior  surface,  and  was  com¬ 
posed  entirely  of  plates  of  neoplasfrraSe^hque  lens  substance,  stratified  in  a  parallel  direction 
upon  each  other.  It  had  exactl§rane  appearance  as  if  the  plug  had  grown  forth  from  the  lens 
substance  through  a  hole  imtl^japsule  ( Singer ,  Wedl).  This  is  probably  an  exceptional  case, 
and  the  plug  perhaps  the  fenlins  of  the  neck  of  the  foetal  lenticular  sac.  This  case  might 
then  be  connected  wifcli  certain  others,  in  which  the  pyramid  projected  into  the  anterior 
chamber  far  beyond  £hewmterior  surface  of  the  capsule,  or  was  even  already  united  to  the 
cornea  ( Steffan ),  afoyn  which  the  reference  to  that  arrest  of  development  cannot  for  the  pres¬ 
ent  be  dispute^L^US  a  rule,  however,  the  plug  is  situated  upon  the  posterior  wall  of  the  ante¬ 
rior  capsnle^M^onsists,  as  was  mentioned,  of  retrogressive  products  of  inflammatory  growths 
and  of  tha  snhple  process  of  cataractous  development,  which  also,  as  a  whole,  explains  the 
usualb>^rahnpanying  increase  of  volume  and  change  of  form  of  the  lens. 

Gase^eme  also  worthy  of  mention  on  account  of  the  widely  deviating  pathogenetic  relations, 
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in  which,  with  complete  transparency  of  the  posterior  half  of  the  lens,  the  anterior  half  has 
almost  completely  disappeared,  so  that  only  a  number  of  sharply-defined  calcareous  nodules 
remained,  which,  embedded  in  the  pellucid  mass  of  the  lens,  were  attached  to  the  greatly- 
flattened  anterior  capsule,  and,  as  far  as  they  lay  in  the  region  of  the  pupil,  gave  exactly  the 
impression  of  central  capsular  cataracts.  In  a  similar  manner,  the  recently  observed  case  of  a 
double  pyramidal  cataract  is  perhaps  to  be  explained  ( Mauthner ). 

1.  Frequently  in  young  persons  we  meet  lenses,  in  which  one  deep  layer  in  both 
halves,  or  very  exceptionally  only  in  the  anterior  or  posterior  half,  has  become  cloudy, 
and  has,  perhaps,  already  undergone  secondary  metamorphosis,  while  the  rest  of  the 
lens  preserves  its  transparency,  or  only  becomes  engaged  in  the  process  after  years. 
Occasionally,  in  otherwise  pellucid  lenses,  we  find  two  or  three  different  and  distinct 
deep  bundles  of  filaments  in  a  state  of  cataractous  degeneration.  (D.  E.  Muller , 
Graefe .)  Such  partial  cataracts  have  been  called  laminated  cataracts.  They  almost 
always  occur  simultaneously  in  both  eyes,  rarely  in  one  eye  only,  and  corresponding 
layers  in  both  lenses  are  usually  affected  in  an  analogous  manner.  (Ed.  Jaeger , 
Graefe.)  In  most  ca^es,  the  opacity  is  throughout  almost  regular ;  with  favorable 
illumination  we  may  at  most,  recognize  the  radiated  arrangement  of  the  fibres  by  a 
delicate  striation.  The  cataractous  stratum  is  usually  sharply  bounded  on  the  one 
hand  from  the  superficial  layers  (remaining  pellucid)  which  cover  it,  and  on  the 
other  from  the  transparent  and  usually  yellowish  nucleus.  In  other  cases  only  the 
parts  near  the  equator  show  the  cataractous  degeneration.  Then  the  border  of  the 
transparent  lens  appears,  as  well  anteriorly  as  posteriorly,  girdled  by  a  more  or  less 
broad,  opaque  zone,  which  runs  out  on  each  side  in  zigzags  toward  the  pole  of  the 
layer,  more  rarely  ends  in  an  indistinct  cloudy  or  finely-striated  border.  There  is 
scarcely  a  doubt  that  the  latter  form  represents  an  incompletely-developed  laminated 
cataract,  and  that,  as  a  rule,  the  entire  .layer  is  cataractously  degenerated  before 
the  secondary  changes  become  marked. 

But  when  this  has  once  occurred,  the  anatomical  appearances  greatly  change.  As 
the  soluble  constituents  are  absorbed,  while  the  fatty,  chalky  remains  are  more  and 
more  thickened  and  contracted,  the  former  regular  opacity  becomes  pitted,  the 
cataractous  layer  is  full  of  cavities.  At  the  same  time  the  lens,  as  a  whole,  flattens 
decidedly.  Besides,  the  equatorial  diameter  shortens,  while  the  z<*^jJajstretch,  so 
that  the  distance  of  the  margin  of  the  lens  from  the  heads  of  the  d@^ry  processes  is 
evidently  increased.  (Graefe.) 

Cases  exceptionally  occur,  in  which  the  affection  proceeds  frormttfcNrataractous  strata  to  the 
structureless  axis-substance  of  the  lens,  thus  forming,  as  it  were,  grti^paque  cone,  which  reaches 
through  the  lens  from  one  half  of  the  layer  to  the  other.  MofeNr^uently  the  whole  nucleus  is 
destroyed  and  absorbed,  except  some  fatty,  chalky  lumps ;  iheNejremain  in  the  middle  of  the  flat¬ 
tened  lens  (Ammon,  Pilz ,  D.  E.  Muller ,  0.  Becker ). 

c.  Frequently,  also,  in  young  persons,  a  greaNpart  of  the  lens  is  cataractously 
^generated  and  secondarily  metamorphosed^^hile  the  rest  remains  transparent. 
The  anterior  half  of  the  lens  is  often  derated  to  a  thin,  fatty,  chalky  stratum, 
without  the  posterior  half  participatjraKjn  the  process.  Seen  from  before,  the 
wtaract  then  has  the  appearance  o^iQtaracta  siliquata,  and  only  on  closer  exami- 
Dation  do  we  find  the  extensive  sufcatmm  of  transparent,  but  usually  yellowish  and 
gelatinous,  lens-substance,  wh^f)  clings  to  the  opaque,  wrinkled,  and  flattened 
anterior  capsule,  and  sepan  from  the  posterior.  In  the  same  way  the  posterior 
^  °f  the  crystaiine  destroyed,  while  the  anterior  remains  apparently 

normal.  It  also  occasffe^llyhappens  that  a  lateral  half  of  the  lens  becomes  cataract- 
0Usj  and,  with  secon^ry  changes  of  the  substance,  shrinks  to  a  small  body,  while 
°bher  latemlN^if^maintains  its  integrity.  The  lens  then  usually  acquires  the 
J  a  On  the  hilus  side  the  wrinkled  capsule  appears  clouded  with 
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fatty,  chalky  cataractous  residue.  The  zonula,  corresponding  to  the  sinking  of  the 
hilus,  is  decidedly  widened,  and  usually  opaque  from  depositions. 

Rarely,  quite  irregular  portions  from  the  body  of  the  lens  are  affected  in  the 
process,  and,  by  partial  resorption,  changed  to  fatty,  chalky,  or  tendinous  masses, 
which  appear  encased  in  the  flattened,  but  otherwise  pellucid,  lens.  ( Graefe ,  0. 
Becker .)  Posterior  capsular  cataracts  belong  in  this  class. 

Symptoms. — Cataract  is  characterized  by  a  more  or  less  complete  opacity ,  seen  a 
short  distance  behind  or  in  the  pupil ,  which  more  or  less  impairs  vision  according 
to  its  thickness  and  extent. 

A.  In  the  opacity,  the  various  changes  that  the  cataractous  lens-elements  under¬ 
go  are  quite  clearly  reflected  by  peculiar  tones  of  color,  of  brilliancy,  varying  degree 
of  translucency,  &r*.,  so  that,  from  the  special  variety  of  the  opacity,  the  particular 
anatomical  form  of  a  given  cataract  may  be  decided  with  some  certainty. 

1.  a.  Nuclear  cataract  shows  itself  by  a  diffuse  cloudiness,  which,  following  the 
anterior  surface  of  the  nucleus,  spreads  out  behind  the  pupil  with  a  greater  or  less 
curvature.  This  opacity  is  thickest  at  the  center,  and  diminishes  toward  the  edge, 
where  much  of  the  incident  light  is  allowed  to  pass.  The  color  of  the  opacity  is 
usually  grayish -yellow  or  dirty  brownish-gray  ;  sometimes  reddish-brown  or  green, 
rarely  bronze-like,  dark  brown  or  blackish.  The  distance  of  the  opacity  from  the 
plane  of  the  pupil  is  always  considerable,  and  is  greater  in  proportion  to  the  stratum 
remaining  pellucid — that  is,  the  smaller  the  sclerosed  nucleus .  This  distance  per¬ 
mits  us  to  see  between  the  opacity  and  the  pupillary  margin,  and,  by  good  illumina¬ 
tion,  to  see  the  shade  cast  by  the  iris  in  the  shape  of  a  dark  crescent. 


On  weak  illumination  by  the  ophthalmoscope,  the  nuclear  cataract  appears  as  a  roundish,  dark 
cloud  with  indistinct  borders;  on  stronger  illumination,  the  red  of  the  fundus  shows  through,  but 
its  individual  parts  can  not  be  distinguished  ;  the  fundus  appears  enveloped  in  a  more  or  less  thick 
mist,  which,  in  the  middle  of  the  visual  field,  often  concentrates  to  a  dark  cloud.  The  color,  con¬ 
vexity,  boundaries,  relative  position  to  the  pupillary  margin,  &c.,  appear  most  distinctly  by 
oblique  illumination,  when  the  pupil  is  dilated.  By  this  means  we  may  easily  recognize  the 
border  of  the  hard  portion,  and  can  estimate  its  distance  from  the  he&ls  of  the  ciliary  processes; 
hence  also  we  may  see  the  extent  of  the  cataract.  Then  a  more  pronounced  arcus  senilis 

of  the  lens  usually  appears  at  the  margin. 

b.  If,  by  oblique  illumination,  we  find  the  outeif^Mphery  of  the  lens  cloudy  or 
striated,  if  the- distance  between  the  opacity  an^ffijneads  of  the  ciliary  processes  be 
reduced  to  almost  nothing,  a  pure  nuclear  cat^?2fct  no  longer  exists,  but  the  cortical 
layers  are  involved  ;  there  is  a  mixed  catsfra^/^On  further  development  the  cloudi¬ 
ness  continually  passes  from  the  edges  S^vard  the  pole  of  the  superficial  strata,  till, 
finally,  these  appear  cloudy  throughot© 

As  long  as  the  elements  havaj entirely  lost  their  original  form,  the  cortical 
substance  remains  translucent^hfijAIi-white.  With  the  naked  eye,  but  still  better 
by  oblique  illumination  wit^^rens,  we  may  then  recognize  in  the  diffuse  opacity  a 
radiated  striation,  corr^pdQjmg  to  the  course  of  the  filaments,  or  a  number  of  points 
and  cloudy,  indistinct  s^|s. 

If  the  striae  (whichV^flS  unite  to  triangular  zigzag  figures)  are  very  small,  line-like,  whether  clear 
white  and  opaquedQiaphanous  and  bluish,  we  may  consider  it  probable  that  the  cortical  layers 
have  maintaii^<Pa^ntearly  normal  consistence.  This  is  also  true  if  there  be  none  of  these  striae  an 
the  opacity  <i^^y!tecided,  and  the  points  and  spots  not  very  prominent.  Broad,  blue,  sparkling 
striae  under  tn^capsule,  which  are  not  entirely  opaque,  and  have  between  them  translucent  sectors, 
or  partg^Hlens  sprinkled  with  coarse  gray  spots,  as  well  as  great  opacity  with  thick  points  an 
spqts/k^J  considered  as  signs  of  a  more  gelatinous  or  starchy  consistence  of  the  cortical  strata 
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If  the  opacity  becomes  thicker,  the  outlines  become  more  blurred,  so  that,  to  the 
naked  eye,  the  cataract  finally  appears  regularly  white,  or  yellowish  and  opaque.  If, 
moreover,  the  opacity  extends  to  the  pupillary  margin,  so  that  the  shadow  cast  by 
the  iris  entirely  disappears,  we  may  diagnosticate  a  very  probable  decomposition  of 
the  cortical  layers  into  pulpy  or  fluid  substance.  Then  the  nucleus  generally  loses 
its  influence  on  the  coloring  of  the  cataract.  It  requires  focal  illumination  and  a 
very  small  angle  of  incidence  for  the  concentrated  light  to  cause  the  nucleus  to  shine 
through. 

In  some  cases,  where  the  cortical  layers  are  very  rapidly  destroyed,  a  sort  of  swelling  up,  an 
increase  of  size  as  a  result  of  extensive  additions  from  without,  appears  to  take  place.  We  decide 
that  this  is  the  case,  from  the  fact  that,  under  such  circumstances,  the  anterior  convexity  of  the 
lens  is  uncommonly  great,  and  it  drives  the  iris  before  it,  as  it  were,  thereby  greatly  contracting 
the  anterior  chamber. 


c.  If  secondary  metamorphoses  occur  in  the  cortical  part  of  the  cataract,  the  prod¬ 
ucts  attached  to  the  inner  wall  of  the  capsule  immediately  show  themselves  on  the 
surface  of  the  cataract.  Scattered,  bright,  opaque,  chalk-like  spots  of  variable  size 
occur,  which  subsequently  heap  up,  unite  to  clumps,  striae,  &c.,  and  give  the  cataract 
a  spotted,  marbled,  net-like,  or  striated  appearance.  Not  unfrequently  cholesterin 
crystals  glisten  from  between  them.  Besides,  we  often  find,  especially  in  the  pupil¬ 
lary  region,  tendinous-gray  or  yellowish-gray,  dull,  glistening,  somewhat  translucent, 
striae  and  spots  of  irregular  form,  with  sharp,  fringed,  or  cloudy  borders.  These 
products  are  more  clearly  seen,  especially  by  oblique  illumination,  as  their  forma¬ 
tion  i 6  usually  accompanied  by  a  very  decided  decrease  of  the  cortical  substance, 
and  hence  by  a  returning  transparency  of  the  lens. 


Indeed,  when  the  secondary  metamorphosis  is  far  advanced,  we  may  often  perceive  the  nucleus 
very  clearly,  or  bring  it  into  view,  by  having  the  patient  bow  his  head  forward  for  a  few  minutes. 
Then  it  is  not  always  found  exactly  in  the  middle,  where  the  cortex  is  very  soft;  it  is  rather  apt 
to  sink  downward.  In  some  cases  the  resorption  of  the  cortical  layers  is  so  complete,  that  the 
sclerosed  nucleus  appears  to  be  covered  only  by  a  very  thin  veil  strewn  with  chalk-points  and 
cholesterin  groups.  AA 

1  Be  decrease  in  size  of  the  crystalline  shows  itself,  moreovei^y  the  withdrawal 
of  the  slightly-wrinkled  surface  of  the  cataract  behind  theiffifcne  of  the  pupil,  and 
hy  the  return  of  the  shadow  which  depends  on  this  sta^O-As  the  iris  is  deprived 
of  its  natural  support  by  the  flattening  of  the  cataradi^®)have  that  very  character¬ 
istic  tremulousness  (irido-donesis),  which  is  especiall^^dent  when  the  eye  is  rapidly 
Moved  laterally.  /*vV 

d.  If  severe  inflammations  have  participated  mAhe  process,  we  often  find,  on  the 
outer  walls  of  the  anterior  capsule,  exten&i^ulepositions  of  new-formations  which 
completely  cover  the  cataract.  At  the  Jra$£)the  capsule  appears  united  with  the 
pupillary  margin  to  a  great  extent,  s<£<NJt;  only  the  middle  part  of  the  cataract  can 
bo  seen.  ^  O 

This  usually  appears  chalky-whire,  opaque,  with  a  dull  luster;  it  gives  the  im¬ 
pression  of  a  solid  ch-ilky  °o%^rement,  with  a  glass  covering.  More  rarely,  it 
resembles  tendinous  tissrn  or  without  chalky  depositions.  Exceptionally,  its 

surface  glistens  like  a  ^^Eer-of-pearl  button,  from  predominance  of  cholesterin. 

2.  If  possible,  th^p^earance  of  soft  cataract  varies  still  more,  according  to  the 
course  and  stage  o{Ythe  process. 

a*  If  the  cafc^cw)us  degeneration  begins  in  the  nucleus,  we  find,  at  some  distance 
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behind  the  pupil,  a  diffuse  or  spotted,  rarely  striated,  whitish -blue  opacity,  convex 
anteriorly.  This  opacity  is  thickest  in  the  center  of  the  “  soft  cataract ;  ”  toward 
the  periphery,  however,  the  translucency,  and  hence  also  the  bluish  color,  increases. 
The  boundary  is  nowhere  quite  sharp ;  as  well  on  the  convex  surface  as  at  the  bor¬ 
der,  the  opacity  becomes  a  delicate  cloud.  The  cloudiness  increases  in  proportion  to 
the  progress  of  the  process;  it  becomes  clear  white  or  yellowish-white,  and  almost 
opaque,  while  its  bluish  borders  continually  approach  the  capsule  and  dimin¬ 
ish  the  shadows  from  the  iris.  Then  the  cortical  layers  commence  to  degenerate 
at  the  equator,  the  nucleus  is  gradually  hidden  by  diffuse  or  broadly-striated  opaci¬ 
ties,  which  extend  from  the  outer  margin  of  the  lens  toward  the  pole,  and  a  total 
soft  cataract  now  exists. 

5.  But  if  the  soft  cataract  begins  as  a  cortical  cataract,  a  bluish-white,  slightly 
glistening,  often  interrupted,  zone,  usually  first  appears  at  the  periphery  of  the 
surface  of  the  lens;  of  course,  a  dilated  pupil  is  necessary  for  its  recognition.  This 
more  or  less  wide  zone  often  appears  indistinct.  More  frequently,  however,  as  well 
on  the  anterior  as  on  the  posterior  surface  of  the  lens,  it  runs  out  in  bluish,  glisten¬ 
ing  projections,  which  gradually  widen  and  elongate  in  a  meridional  direction,  so 
that  they  finally  appear  in  the  plane  of  the  pupil.  Sometimes  the  substance  between 
the  filaments  appears  transparent,  and  the  stellated  figure  of  the  superficial  lens 
layers  are,  at  least  in  places,  clearly  perceptible.  UsuaUy,  however,  the  cortical 
portions  between  the  projections  are  also  cloudy,  and  parts  of  the  projections 
shade  off  into  clouds  and  spots.  Finally,  the  entire  lens-surface  loses  its  transpa¬ 
rency.  As  long  as  the  nucleus  preserves  its  pellucidity,  the  opacity  appears  thinner 
at  the  center,  and  bluish ;  at  the  edge,  however,  very  white  or  whitish  yellow,  and 
almost  opaque. 


In  some  cases  the  equatorial  parts  of  the  external  layers  remain  for  a  long  while  transparent. 
We  find  on  the  anterior,  but  more  frequently  on  the  posterior  half,  or  both  halves  of  the  cortical 
strata,  some  spots,  points,  or  radiated  striae,  which  gradually  increase  in  number  and  extent,  and 
subsequently  unite  at  the  poles,  and  especially  at  the  margin  of  the  lens. 

In  rare  cases,  the  opacity  of  the  cortical  layers  begins  in  the  npd^e ;  some  or  all  of  the  rays 
of  the  star  shaped  figure  become  bluish- white,  and  hence  beconffe^J^tifict  from  the  still  transpa¬ 
rent  surrounding  parts.  Occasionally  the  process  goes  on  first^jme  deeper  layers  of  the  stellate 
figure,  so  that  it  appears  as  if  the  lens  were  divided  ini^W  number  of  sectors,  which  unite 
near  the  axis  and  are  perpendicular  to  the  surface  ((rfmacta,  stellaia).  The  process  does  not 
attack  the  superficial  bundles  of  filaments  and  the  nmX^mntil  later. 


lo^^)f  the 


c .  In  soft  total  cataract,  the  sympioika^r the  cortical  cataract  are  combin6d 
with  those  of  soft  nuclear  cataract.  Tmhopacity  is  densest  at  the  center ;  on  the  pe¬ 
riphery  it  is  more  diaphanous.  On  therme  hand  it  extends  to  the  heads  of  the  ciliary 
processes,  on  the  other  to  the  of  the  pupil ;  occasionally  it  even  projects  be¬ 

yond  it.  Where  cataract  <ff|J&m)kmd  develops  rapidly,  a  sort  of  inflation,  an 
increase  in  size,  occurs,  sj^tong  itself  by  greater  anterior  curvature  of  the  ins, 
and  consequent  diminitfibENff  the  anterior  chamber. 

Total  soft  cataimciSmten  retains  a  certain  amount  of  transparency  until  the 
stage  of  secondary^sfehmorphosis,  or  even  after  this ;  and,  with  oblique  illumination, 
we  may  still  qmC^clearly  make  out  the  filament  bundles  as  radiated  striae.  These 
are  the  cas^wkere  the  lens-elements  do  not  lose  their  form  entirely,  but  the  cata- 
ractous  la^^Vather  preserve  a  nearly  normal  consistence,  or,  when  operated  upon, 
appearj^ty. 

<  I^Qfthe  destruction  goes  further,  at  least  in  the  cortical  portions,  if  the  lens- 
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substance  dissolves  to  actual  pulp,  or  to  a  fluid,  these  different  shades  of  color  grad¬ 
ually  disappear  ;  we  at  most  recognize,  by  oblique  illumination,  thick,  white  points 
and  small  flocculi ;  to  the  naked  eye  the  opacity  appears  almost  regularly  white  or 
yellowish- white.  Tbe  shade  of  this  color  depends  principally  on  the  greater  or  less 
thickness  of  the  cataractous  remains,  and  the  variable  amount  of  the  fatty  con¬ 
tents. 


The  color  is  also  influenced  by  the  circumstance  that,  while  the  eye  is  quiet,  the  denser 
flocculi  suspended  in  the  fluid  occasionally  sink  ;  consequently  the  lower  part  of  the  cataract  appears 
almost  opaque  and  pure  white,  but  the  upper  part  whey- like,  bluish-white  and  translucent. 

The  possible  existence  of  a  still  undisturbed  pellucid,  or  already  cloudy,  or  even  sclerosed, 
nucleus,  is  then  usually  betrayed  by  no  outward  symptoms  ;  it  can  only  be  suspected,  with  some 
probability,  from  the  age  of  the  individual,  but  can  not  be  diagnosticated  with  any  certainty,  as 
quite  fluid  cataracts  do  occur  after  puberty. 


d.  The  occurrence  of  secondary  metamorphoses  in  soft  total  cataract  shows  itself 
by  the  same  symptoms  as  in  mixed  cataract.  The  various  appearances  which  the 
fatty,  chalky,  or  tendinous  products  cause  by  their  disposition  on  the  inner  wall,  are 
important  here.  In  soft  total  cataract  these  depositions  are  usually  somewhat  more 
extensive  than  in  mixed  cataract,  as  they  are  mostly  composed  of  broken-down 
cataractous  substance.  But  this  very  fact  is  the  reason  for  their  being  at  first  less 
prominent,  and  only  being  noticed  when  the  cataractous  pulp  has  been  so  much 
diminished  by  resorption  that  the  dark  fundus  can  again  show  through.  A  second 
important  diagnostic  factor  is  the  removal  of  the  lens-surface  behind  the  plane  of  tbe 
pupil,  the  recurrence  of  a  shadow,  and  the  tremulous  iris.  Where  these  symptoms 
are  very  evident,  we  may  be  certain  that  the  cataract  is  much  shrunken.  In  the 
opposite  class  of  cases,  where  the  surface  of  the  cataract  is  decidedly  convex,  and 
3  very  slight  wrinkles,  or  none  at  all,  the  existence  of  a  shrunken  cataract  is  not 
as  even  disc-like  and  dry  capsular  ( trockenhulsige )  cataracts  are  not 
unfrequently  pressed  forward  by  the  vitreous.  Then,  for  a  correct  diagnosis,  besides 
these  appearances  on  the  surface,  we  must  consider  the  age  of  the  patient,  the  time 
tbe  cataract  has  existed,  and  its  translncency. 

When  the  pupil  is  dilated,  disc-shaped  cataracts  often  show  irregular, 

(lentated,  or  angular  border,  and,  therefore,  are  at  some  pointsAjyte  distant  from 
tbe  ciliary  body.  They  are  frequently  regularly  chalky-white^ffha  entirely  opaque. 
Just  as  often,  however,  they  have  a  tendinous,  cartilaginod^^/pearance,  and,  corre¬ 
sponding  to  this,  are  but  slightly  diaphanous,  so  thaU4ijjj©Stty,  chalky  depositions 
°u  the  inner  wall  of  the  capsule  are  quite  noticeaGj^/rom  their  bright  color  and 
opacity.  Finally,  the  disc-shaped  cataract  is  not  uj&pquently  transparent  when  of  a 
peculiar  dirty,  yellowish-gray,  bordering  on  greenSrf  or  brownish, 
find  on  the  surface  bluish-gray  spots,  w.th 
racts  are  usually  very  friable. 

Dry  capsular  cataracts  are  always,  f&M*meir  thinness,  rather  transparent.  Tlieir 


Then  we  usually 
tendinous  brilliancy.  Such  cata- 


°hief  color  is  bluish- white,  and  the 
t°  the  amount  of  cataractous  rema 


✓or  white  appears  more  prominent  according 
The  various  figures  which  the  chalky  con¬ 
ations,  chol  ester  in  groups,  a^^Jflbrous  masses  attached  to  the  inner  wall  of  the 
capsule  produce,  appear  ve indistinctly  on  the  cloudy,  bluish-white  ground.  It  is  an 
1!11portant  fact,  that  tlm  cataract  usually  reaches  to  the  ciliary  processes,  and  the 
°Pacity  is  often  thick<*^£fc  the  outer  border  of  the  flattened  cataract,  since  the  fatty, 
chfilky  products  collAt,  as  it  were,  in  the  fold  of  the  capsule,  and  give  it  the  appear- 
ailCe  of  a  romqdi^QbuMiion,  which  surrounds  the  cataract  like  a  wreath.  In  partial 


x 


606 


CATAKACT.  SYMPTOMS. 


cataract,  such  a  chalky  border  rarely  occurs.  It  is  peculiar  to  the  cataracta  sill 
quata. 

e .  Where  soft  total  cataract  is  developed,  and  undergoes  farther  changes  under 
the  influence  of  severe  inflammation,  its  symptoms  are  the  same  as  those  of  mixed 
cataract,  occurring  under  similar  circumstances.  The  portion  of  cataract  behind 
the  usually  distorted  pupil,  if  not  covered  byiritic  products,  generally  appears  evenly 
chalky-white  and  opaque,  more  rarely  tendinous  or  cartilaginous,  exceptionally  of  a 
mother-of-pearl  luster,  in  which  case  we  are  restricted  to  the  diagnosis  of  a  cataracta 
calcarea,  fibrosa,  argenta,  &c.  If  the  iris  be  drawn  backward  (perhaps  even  to  a  funnel- 
shape),  we  may  decide  with  considerable  certainty  on  a  shrunken  cataract.  If, 
however,  the  iris  has  lost  but  little  of  its  normal  convexity,  or  if  it  be  pressed 
against  the  cornea,  we  must  draw  our  conclusions,  as  to  the  size  of  the  cataract, 
mostly  from  the  age  of  the  patient. 

3.  a.  Of  the  partial  cataracts,  the  most  difficult  to  recognize  are  those  in  which 
the  anterior  cortical  layers,  or  the  entire  anterior  half  of  the  lens,  has  been  destroyed 
in  the  process ;  for  in  the  first  stages  they  have  exactly  the  symptoms  of  cortical 
cataract,  but  later  they  nearly  resemble  a  dry  capsular  cataract.  In  diagnosis  we 
may  remember  the  circumstance  that,  in  such  partial  cataracts,  the  outer  border  is 
usually  less  clouded,  and  at  all  events  lacks  the  chalky  cushion  of  a  cataracta 
siliquata.  Where  a  lateral  half  or  an  irregular  piece  from  the  body  of  the  lens 
becomes  cataractous,  the  diagnosis  is  not  difficult,  as  the  anatomical  changes  are 
perfectly  evident. 

5.  When  fully  formed,  the  laminated  cataract  very  much  resembles  soft  nuclear 
cataract.  Still,  when  pure,  it  is  easily  distinguished  by  the  fact  that  the  usually 
delicate  and  bluish-transparent,  often,  however,  thick  and  white  opacity  does  not 
increase  toward  the  pole,  but  is  apportioned  almost  regularly,  and  is  indeed  rather 
more  dense  at  the  margin.  A  second  important  difference  is,  that  the  opaque  layers, 
as  well  on  their  anterior  surface  as  at  the  equator,  are  sharply  bounded  from  the 
superjacent  pellucid  strata,  as  long  as  the  cataract  remains  stationary;  thence,  from 
a  cloudy  or  striated  opacity  of  the  superficial  layers,  we  mate-  conclude  that  there  is 
a  progress  of  the  process,  a  change  from  a  laminated  to  ^  solfy  total  cataract. 

These  circumstances  are  especially  evident  on  ophthalnWp^pic  examination.  When  the  light 
falls  perpendicularly,  the  cataractous  stratum  appears^/aphcular,  sharply-bounded,  dark  spot, 
through  whose  center  the  fundus  appears  red,  and  edges  of  which  the  retinal  vessels, 

&c.,  may  be  distinctly  seen.  But  the  peculiaritiafmS^ninated  cataract  are  best  seen  by  oblique 
illumination.  The  margins  of  the  superficial *perk4£rd  strata  then  present  themselves  as  a  broad, 
dark,  ring-shaped  zone,  which  is  placed  betw*2wthe  heads  of  the  ciliary  processes  and  the  equator 
of  the  cataractous  layer,  and  is  very  distincA^JIlefined  by  its  black  color. 

If  all  this  has  been  carefnllvjf^d,  there  is  no  difficulty  in  recognizing  laminated 
cataract  as  such,  at  its  veryuNraunen cement — that  is,  when  it  is  still  a  diffuse,  cloudy 
zone,  striated,  and  pointedQ^a  radiated  direction,  which,  from  its  sharp,  peripheral 
margin,  extends  more  ^d)more  toward  the  two  poles  of  the  layer. 

There  can  be  Jgjt  as  little  doubt,  in  diagnosis,  when  the  cataract  is  already 
affected  with  secocwfcfy  changes,  when  the  opaque  laminae  begin  gradually  to  sepa* 
rate,  and  the«.p^$Tnd  lens  again  appears  through  the  fissures  and  interstices.  Then 
we  usuall^^M^at  the  anterior  pole  of  the  affected  stratum  a  number  of  chalk-like 
points,  which  are  variously  grouped,  sometimes  forming  a  star-shaped  figure.  They 
lie  in^h^r^iidst  of  a  delicate,  bluish,  web-like  zone,  strewn  with  irregular  striae  and 
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white  points,  which  tnickens  gradually  toward  the  edge  of  the  laminae,  so  as  only  tc 
show  small  openings,  and  finally  is  sharply  bounded.  As  a  rule,  the  diameter  of  the 
lens  is  diminished  under  such  circumstances.  The  outer  pellucid  border  appears 
distorted  at  some  places,  and  is  at  a  considerable  distance  from  the  heads  of  the  ciliary 
processes,  while  the  diminution  in  size  of  the  crystaline  is  also  shown  by  the  tremu¬ 
lous  iris,  and  by  the  retrocession  of  the  anterior  capsule  behind  the  plane  of  the 
pupil. 

c.  Central  capsular  cataract  presents  itself  as  a  chalky  white  or  cartilaginous- 
looking  nodule,  as  large  as  a  poppy  or  hemp-seed,  rarely  larger,  which  lies  in  the 
plane  of  the  pupil,,  and  strongly  contrasts  with  its  blackness.  Sometimes  it  is  quite 
sharply  bounded,  sometimes  surrounded  by  a  cloudy,  indistinct,  bluish  halo.  This 
halo  may  be  distinctly  perceived  by  oblique  illumination,  often  even  when,  to  the 
naked  eye,  it  appears  to  be  absent.  Frequently  we  see  a  small  spot  of  iris-pigment 
on  the  summit  of  the  nodule,  and  around  it  a  radiated  wrinkling  of  the  capsule. 

Rarely  there  are  two  or  more  such  deposits  in  the  pupil,  and  then  the  central  capsular  cataract 
is  often  only  the  remains  of  partial  cataract,  spread  over  the  whole  anterior  surface  of  the  lens, 
and  secondarily  metamorphosed. 


If  the  nodule  be  elongated  posteriorly,  like  a  cone  ( cataracta  pyramidalis),  it  is, 
of  course,  the  more  marked.  Then  it  often  projects  beyond  the  plane  of  the  pupil, 
or  even  extends  like  a  horn  into  the  anterior  chamber. 

B.  The  disturbances  of  vision  accompanying  cataract  result  partly  from  the  diffu¬ 
sion  and  absorption  of  the  light  in  the  lens-substance,  which  has  become  irregularly 
refractive,  and  partly  from  the  varied  curvatures  which  the  two  surfaces  of  the 
crystaline  so  frequently  undergo. 

The  disturbance  of  vhion,  dependent  on  diffusion  and  absorption,  are  nearly  the 
seme  in  cataract  and  corneal  opacities. 


Still,  other  things  being  equal,  much  less  dispersed  light  will  be  thrown  on  the 
central  portions  of  retina  from  cataractous  opacities.  This  difference  is  especially 
evident  in  slight  obscurations,  and  particularly  in  those  confinedAko  individual 
laminae.  This  is  not  only  because  peripheral  opacities  of  this  class  (k^>p«ommencing 
cortical  cataract),  are  entirely  covered  by  iris;  for  central  opac©N,  alsM,  interfere 
with  vision  far  less  than  equally  thick  and  extensive  corneal  oraKaties. 

It  must  here  be  remembered,  that  much  of  the  diffuse  lighMtfj©g  on  the  eye  from  the  side  is 
thrown  off  by  the  reflecting  and  strongly-convex  surface  of  {hejornea,  so  that  it  does  not  reach 
the  lens ;  but  especially  that,  under  ordinary  circumstancS^  the  larger  half  of  the  crystaline  is 
covered  by  the  iris,  which  acts  as  a  perforated  diaphragm, ^^well  as  that  the  surface  of  the  lens  has 
aniuch  less  curvature  than  the  cornea.  The  diffu^>light,  passing  the  lateral  portions  of  the 
cornea,  and  already  weakened,  strikes  the  middle  rfNJre  anterior  surface  of  the  lens  at  a  great 
nngle,  hence  loses  much  of  its  intensity  by  T&tfpthzd,  and  can  only  throw  a  weak  spectrum  of 
'ght  on  the  anterior  zone  of  the  retina.  BjNNgnt  coming  from  directly  in  front,  falling  nearly 
perpendicularly  on  the  lens,  undergoeyre*  p!^J>oi'tionately  slight  dispersion,  and  passes  through, 


it  without  being  weakened  ;  henc^tjan  form  sharp  images  of  great  apparent  brilliancy  on 
toe  retina. 

& 

Indeed,  patients  affect^mth  unripe  nuclear  or  laminated  cataracts  make  out 
targe  objects  at  a  mod&httj^di  stance  quite  well,  and  usually  read  large  type  without 
esitntion  (although  tnofe  for  a  long  while),  especially  when  faulty  adjustment  of  the 
dioptric  apparafc^-J^peutralized  by  suitable  spectacles,  and  diffuse  light  avoided  ap 
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much  as  possible,  and  when  the  pupil  is  enlarged,  on  account  of  slight  illumination 
of  the  visual  field.  Even  cortical  cataracts,  extending  beyond  the  pole  of  the  lens, 
do  not  necessarily  render  it  impossible  for  the  patient  to  go  alone,  and  in  iritfc 
depositions  on  the  anterior  capsule,  even  when  the  pupil  is  entirely  closed,  and  the 
portion  of  the  lens-surface  bounded  by  it  is  entirely  covered,  we  are  often  astonished 
at  the  sharpness  of  vision.  The  disturbance  of  vision  is  particularly  slight,  when 
the  natural  diffuse  light  is  cut  off,  and  the  object  is  well  illuminated.  Hence,  pa¬ 
tients  shade  the  eyes  as  much  as  possible,  and  try  to  bring  the  object  in  a  good 
light ;  they  usually  carry  the  head  down,  find  dark  glasses  and  broad  eye-shadea 
advantageous,  and  greatly  prefer  twilight  and  cloudy  days. 

In  thick  and  extensive  cataractous  opacities,  but  especially  where  a  number  of 
laminae  are  affected,  these  advantages  are  more  than  balanced  by  the  increased 
absorption  of  light,  that  is,  by  the  diminution  of  the  apparent  brilliancy  of  the  retinal 
images.  In  cataracts  limited  to  the  nucleus,  in  ripe,  hard,  and  soft  nuclear  cataracts, 
in  certain  partial  cataracts,  this  loss  may  be  annulled,  to  a  certain  extent,  by  dilata¬ 
tion  ot'  the  pupil,  that  is,  by  exposing  the  pellucid  periphery  of  the  lens  to  the  direct 
light.  Thus,  at  least  the  lateral  portions  of  the  visual  field  will  be  clearly  perceived; 
but  when  the  cloudiness  has  advanced  near  to  the  edge  of  the  lens,  as  is  the  rule  in 
ripe  cataracts,  external  objects  are  no  longer  distinctly  presented  on  the  retina,  and 
the  diameter  of  the  pupil  only  influences  the  greater  or  less  illumination  of  the  spec 
trum.  Under  ordinary  circumstances,  this  usually  appears  to  the  patient  as  a  whitisl 
or  yellowish  mist,  which,  in  pure,  highly-colored  nuclear  cataracts,  is  sometimes 
brown,  spread  regularly  over  the  whole  visual  field.  If  there  be  only  direct  light,  if 
the  patient  look  from  a  dark  place  at  a  bright  candle-flame,  the  moon,  &c.,  he  sees 
a  bordered  spectrum  of  roundish  or  oval  form,  with  bright  edges  and  dark  center, 
on  account  of  the  thickness  of  the  lens  increasing  toward  the  pole.  The  weakening 
of  the  light  falling  on  the  retina,  thus  caused,  is  really  very  decided.  This  is  most 
clearly  explained  by  the  dark  shadows  which  partial  cataractous  opacities,  i.  e. 
small  sclerosed  nuclei,  central  capsular  cataracts,  striae  of  commencing  cortical 
cataracts,  &c.,  under  favorable  circumstances,  throw  on  the.  retina,  and  which  the 
patients  perceive,  as  scotomata.  These  are  most  distinctbr^iceived  by  the  entoptic 
method  of  examination.  (See  Scotoma.)  Qj 

In  view  of  this  symptom,  the  fact  that  cataractous  opaciA^lying  in  the  region  of  the  pupil, 
cut  the  already  convergent  rays  of  light  in  a  smaller  diameter,  is  of  great  importance,  since,  with 
an  equal  extent,  it  will  weaken  them  far  more  tlmm^\orresponding  corneal  opacity.  To  this 
must  be  added  the  fact,  that  the  formation  of  catamctjsalmost  always  accompanied  by  a  diminu¬ 
tion  of  accommodation,  and  by  a  false  state  ofc-en'ffction  of  the  dioptric  apparatus,  so  that  the 
shadows  caused  by  the  opacities  of  the  lens  tfa\!^a  considerable  diameter  when  they  fall  on  the 
retina.  ^  v 

Hence,  in  nuclear  cataract,  not  onhaiSuJie  accommodation  influenced,  but  a  high  degree  of 
bypermetropia  occurs  from  flatten iraplj^ie  lens.  In  soft  cataracts,  on  the  contrary,  a  myopic 
condition  may  occur.  Indeed,  tlft^Hrequently  observed  in  laminated  cataract  (Bonders),  and 
depends  sometimes  on  con genjj^^tl formation  of  the  globe;  sometimes  it  is  developed,  and  i3 
explained  by  the  circumstar^e,  jtmt  the  object  must  be  held  unproportionately  near  to  the  eye  for 
sake  of  clear  vision.  In^shrunken  cataracts  of  all  sorts,  the  dioptric  apparatus  is,  of  course, 
adjusted  for  negative  <M|S?ces ;  but  the  wrinkling  of  the  capsule,  dependent  on  the  decrease  of 
the  lens,  shows  itselfC^decided  distortion  of  the  spectra. 

In  central  cqt^fiaV  cataract,  besides  the  frequent  diminution  in  size  of  the  crystaline,  the 
wrinkling  of  t^^Hion  of  capsule  covering  the  nodule  is  a  source  of  decided  visual  disturbance. 

Co  h  tions. — The  most  important  are  the  material  changes  in  the  deep,  vasca- 
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lar  parts  of  the  eye,  dependent  on  proliferation  of  tissue,  and  the  thus  caused  functional 
disturbance  of  the  parts  sensitive  to  light.  Such  complications,  with  amblyopia  or 
amaurosis,  exist  in  most  cases  in  which  the  cataract  has  developed  and  formed  under 
the  influence  of  inflammations  of  the  deeper  parts  of  the  eye.  In  catnrafa  calcaria, 
cholesterinica,  fibrosa, .  ossea,  and  their  varieties,  amaurosis  is  an  almost  constant 
accompaniment. 

Under  such  circumstances,  certain  evident  symptoms  usually  indicate  these  alter¬ 
ations,  with  more  or  less  certainty,  as,  for  instance,  decided  hardness  or  softness  of 
the  globe,  dilatation  of  the  ciliary  vessels  in  the  episcleral  tissue,  decided  increase 
:  or  diminution  of  the  anterior  chamber,  atrophy  of  the  iris,  immovability  or  slug¬ 
gishness,  contraction  or  dilatation  of  the  pupil,  &c.  Still,  one  or  more  of  these 
symptoms  may  be  present  without  amblyopia,  amaurosis,  or  other  incurable  alteration 
of  the  parts  sensitive  to  light  existing,  and  vice  versa.  Very  often,  morbid  pro¬ 
cesses  deeply  affecting  the  organization  of  the  parts  in  question  (for  instance,  pure 
retinal  inflammation,  detached  retina,  inflammation  of  the  optic  nerve,  exudative 
I  choroiditis,  &c.),  occur  without  changes  in  the  external  parts  of  the  globe  during 
any  part  of  their  course.  Moreover,  such  disturbances  of  function  often  result  from 
congenital  errors  of  development,  among  which  congenital  cataract  is  particularly  to 
be  mentioned.  In  monocular  cataracts,  developed  in  childhood,  the  complicating 
I  amblyopia  is  not  unfrequently  simply  the  result  of  continued  disuse  of  the  eye. 
Inasmuch  as  any  of  these  complications  are  of  great,  even  of  all-important,  influence 
on  the  prognosis,  it  is  imperative,  in  a  case  of  cataract,  and  particularly  before 
operating,  to  examine  not  only  all  objective  symptoms,  suggesting  changes  in  the 
I  vascular  parts  of  the  eye,  but  also  the  subjective  symptoms,  especially  the  amount 
and  quality  of  the  sensitiveness  to  light.  This  is  particularly  necessary  where  an 
.  capsular  cataract  exists. 


If  we  were  to  judge  the  functional  activity  of  the  parts  sensitive  to  light  solely  by  the  action 
of  the  pupil,  we  should  be  in  danger  of  error  of  diagnosis  in  not  a  few  cases ;  for  not  unfre- 
.  queotly  the  pupillary  margin  is  fixed  by  posterior  synechia,  and,  on  the  other  hand,  the  sensitive- 
j  Iless  t(>  light  may  be  considerably  diminished,  without  the  reaction  of  the  pupil  a^Vearing  much 
issened  on  a  change  of  light. 

The  most  trustworthy  conclusions  on  this  point  are  to  be  drawn  from  the^jsiance  at  which  a 
cataractous  eye  can  perceive  the  light  of  a  small  lamp  in  a  darkened  roorr^O^s  a  general  rule,  in 
mixed  and  soft  total  cataracts,  where  the  diffusion  of  the  incident  lighrpJ^complete,  the  light  of 
the  lamp  can  be  clearly  perceived  at  a  distance  of  fifteen  feet  or  We  may  easily  satisfy 

ourselves  on  this  point,  by  alternately  shading  and  exposing  th^ftgAJ  In  unripe  cataracts,  fully- 
^med  nuclear  cataracts,  laminated  cataracts,  as  well  as  in  caAj^Jacliscoidea  and  siliquata,  the 
distance  is  of  course  greater,  if  the  other  parts  of  the  eyejfe  normal ;  for  in  these,  more  direct 
light  passes  through,  and  concentrates  to  a  spectrum  o^^reater  apparent  brilliancy.  If  the 
accompanying  errors  of  dioptric  adjustment  be  remq^^l  by  proper  glasses,  and  the  spectrum 
thus  diminished,  the  distance  at  which  the  lamp  is  pQieTved  may  be  considerably  increased.  If, 
0Q  the  contrary,  amblyopia  exist,  this  di$tance^s£j^u©fl  less,  and  it  is  the  shorter,  the  higher  the 
I  %ee  of  functional  disturbance. 

In  congenital  retrogressive  fluid  catarifCtAj*ren  prompt  quantitative  perception  of  light  does 
D°t  form  sufficient  ground  for  a  favorable^t^nosis ;  for  such  cataracts  are  very  thin  and  translu- 
I  H  and  therefore  interrupt  but  lUt©4ight.  The  patient  should  be  able  to  distinguish  large 
I  Jects  before  we  can  exclude  funatwWal  disorder  of  the  retina.  Indeed,  such  patients  can  occa- 
|  !l0n%  distinguish  even  smalj  ( Graefe .) 

The  use  of  colored  spectnJQvs  serviceable  in  such  cases.  They  are  to  be  held  before  the  eye 
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We  will  occasionally  discover  limitations  and  interruptions  of  the  visual  field,  if  we  more 
a  lighted  candle  or  wax  taper  to  and  fro  near  the  eye,  and  note  the  point  at  which  the  light  is 
feebly,  or  not  at  all,  perceived. 

It  is  also  well  to  observe  the  subjective  symptoms  which  often  accompany  inflammatory  pro¬ 
cesses  of  the  deeper  parts  of  the  eye.  But  we  must  bear  in  mind  that  cholesterin  crystals  exist¬ 
ing  in  cataract  remains,  under  suitable  illumination  may  cause  similar  phenomena — sparks,  colored 
rings,  Ac.  The  circumstance  that  such  subjective  symptoms  only  occur  in  bright  light,  and  are 
independent  of  the  circulation  of  the  blood,  easily  distinguishes  them  from  the  symptoms  of 
morbid  retinal  excitement. 

Causes. — 1.  Cataract  is  usually  developed  without  apparent  local  cause. 

a.  The  process  often  begins  before  the  commencement  of  involution  of  the  body, 
in  manhood,  youth,  or  childhood.  Not  unfrequently  it  is  even  congenital  (cataracta 
adnata),  and  is  then  often  accompanied  by  some  malformation  of  the  eye-ball, 
myopia,  mikrophthalmia,  &c.,  and  the  consequent  functional  disturbances  of  the 
deeper  parts  of  the  eye,  particularly  of  the  retina.  In  many  casss  it  is  seen  to  be 
hereditary ;  still,  parents  without  cataract  sometimes  have  children,  all  or  most  of 
whom  have  cataract  either  occurring  in  early  life,  or  congenital.  ( Easner)  Froebe- 
lius,  ScTion.) 

The  immediate  cause  is  supposed  to  be  a  faulty  development  of  the  lens,  which  prevents  the 
elements  from  long  maintaining  themselves  at  the  hight  of  evolution,  and  causes  their  premature 
destruction ;  a  proceeding  that  is  analogous  to  the  early  faU  of  the  hair  and  decay  of  the  teeth. 

The  most  common  form  of  cataract  during  youth  is  the  laminated.  It  occurs 
more  frequently  than  all  the  other  forms  together.  Next  to  it  in  frequency  are  soft 
and  fluid  total  cataracts,  with  their  various  secondary  changes.  Spontaneous  soft 
nuclear  cataracts,  and  other  partial  cataracts,  are  very  rare. 

In  a  very  large  percent,  of  cases,  laminated  cataract  is  encountered  along  with  disease  of  the 
brain  and  its  membrane,  with  rachitis,  Hutchinson’s  teeth,  hydrocephalic  shape  of  the  skull,  and 
often  also  with  imperfect  mental  development.  Hence,  many  think  it  depends  on  functional  dis¬ 
turbance  of  the  brain,  as  it  is  thought  that  by  temporarily  changing  the  general  nutrition,  this 
affects  secondarily  the  development  of  the  lens-filaments  and  tho/etWhnel  of  the  teeth.  ( Horner , 
Davidson .)  Others  maintain  that  laminated  cataract  always^ws  after  birth,  and  that  great 
agitation  of  the  lens  in  convulsions,  whooping-cough,  Ac.,  ayeMw  immediate  cause.  ( Arlt .) 

On  these  hypotheses  it  is  difficult  to  understand  why  tfeQbause  should  act  solely  on  the  layers 
next  to  the  nucleus,  while  the  others  remain  unaffectel^jFor  the  supposition  that  the  filament 
layers  composing  the  laminated  cataract  form  after  hjml^ind  at  the  time  the  cataract  is  developed, 
is  false;  since,  in  extra-uterine  life  the  lens  incr|ases  w  an  equatorial,  not  in  a  sagittal,  direction. 
But  there  is  no  doubt  about  the  perinuclear  ^irahf^lone  becoming  cloudy ;  this  is  shown  object¬ 
ively  in  the  development  of  arcus  senilis  of/ttJMens.  This  last  fact  has  been  used  to  prove  the 
relationship  of  laminated  and  nuclear  caffirawf  {Forster.)  The  formation  of  perinuclear  cataract 
has  al;so  been  observed  as  a  result  of^J^fc  or  of  dislocation  of  the  lens.  {Graefe,  Ilirschmann) 
The  connection  between  laminated^dks«ct  and  brain-disease,  which  is  clearly  proved  by  statis¬ 
tics,  may  originate  in  foetal  liti^mtf  only  the  incipient  stage  of  the  former  may  exist  at  birth, 
and  may  be  developed  by  anymrag  affecting  the  nutrition  of  the  lens.  The  decided  frequency 
with  which  laminated  cat^acNjccurs  in  congenital  and  spontaneous  luxation  of  the  lens,  as  "ell 

as  its  always  affecting  botmffues,  incline  to  this  view. 

♦ 

b.  In  the  grepW^ajority  of  cases,  however,  cataract  does  not  occur  till  after  the 
forty-fifth  Aies^vTrter  the  commencement  of  general  involution;  hence  it  is  con¬ 
sidered  a^S^^cially  a  disease  of  old  age.  Men  are  affected  in  a  larger  per  cent, 
than  woiim  It  seems,  that  atheromatous  degeneration  of  the  vessels  in  the  antenoi 
port^/m^  qf  the  retina  and  in  the  choroid  (Mooren)  here  play  a  very  important  part- 
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At  any  rate  it  is  very  worthy  of  notice,  that  senile  cataracts  and  oedema  of  the 
retina  are  so  very  frequently  found  united.  The  latter,  however,  chiefly  originates 
from  those  degenerations  of  the  vessels  ( Iwanoff ). 

c.  It  is  possible,  that  a  dissolute  life,  excessive  anxiety  lasting  for  a  long  time, 
the  cachexia  of  drunkenness  and  intermittent  fever,  poverty  of  the  blood  ( Mooren ), 
etc.,  should  be  reckoned  with  the  more  remote  causes  of  cataract,  or,  at  least, 
hasten  and  favor  the  appearance  of  the  cataractous  process.  It  has  also  been 
observed,  which  agrees  with  this  view,  that  cataractous  individuals  below  the 
fiftieth  year  of  life  are  very  frequently  weakened,  wretched,  decayed,  sickly  people. 

Such  an  etiological  connection  certainly  exists  between  cataract  and  diabetes. 
A  remarkable  percentage  of  diabetic  patients  are  cataractous,  and  this  takes  place 
at  a  time  of  life  when  the  occurrence  of  cataract  is,  under  other  circumstances,  very 
unusual  (. Lecorche ). 

It  is  not  the  presence  of  sugar  ( Carius ),  or  the  acidity  which  has  been  asserted  to  occur,  in 
the  dioptric  apparatus,  that  chemically  causes  the  destruction  of  the  lens,  but  the  great  affec¬ 
tion  of  the  whole  body,  which,  like  the  premature  senility,  shows  itself  also  in  the  lens.  This 
cataract,  therefore,  is  only  seen  in  high  degrees  of  diabetes  and  in  the  advanced  stages,  when 
the  body  is  much  debilitated,  and  it  often  occurs  when  the  production  of  sugar  is  much 
diminished  (. Lecorche ). 

Cataract  in  diabetes  has  no  anatomical  peculiarities.  It  is  usually  soft,  and  develops  rapidly, 
as  diabetes  usually  affects  persons  in  youth  or  early  life.  If  diabetes  occurs  in  advanced  age,  the 
cataract  dependent  on  it  is  mixed,  with  a  large  sclerosed  nucleus. 

The  proportionately  greater  frequency  of  its  complication  with  amblyopia  is  peculiar,  and  is  to 
be  remembered  before  commencing  treatment.  The  amblyopia  usually  proceeds  from  an  affec¬ 
tion  of  the  brain  or  of  one  of  the  nerve-trunks,  and,  like  cerebral  amaurosis,  is  characterized  by 
darkening  in  the  visual  field,  and  symptoms  of  atrophy  in  the  optic-nerve  entrance,  its  bright 
white  color,  greater  opacity,  decided  contraction  of  the  central  vessels,  &c.  {Lecorche.) 

It  is  unnecessary  to  mention  that  this  amblyopia  may  occur  in  diabetic  patients,  without 
wtaract,  and  the  disturbance  of  vision  must,  under  all  circumstances,  be  greater,  as,  with  the 
general  affection  of  the  nervous  and  muscular  systems,  a  true  paresis  or  paralysis  of  the  apparatus 
of  accommodation  usually  accompanies  high  degrees  of  diabetes. 

.A 

Latterly,  raphania  (ergotism)  has  been  observed  as  a  cans  formation  of 

cataract.  (/.  Meyr .)  This  variety  develops  slowly,  and  inasi  the  original 

disease  usually  affects  young  persons,  it  is  ordinarily  soft.  ~ 


It  is  not  yet  decided  whether  the  poison,  by  its  specific  actioi 
nutrition  of  the  crystaline,  or  if  the  cramps,  which  form  the  chi4 
the  cataract  mechanically.  $C 


ciliary  system,  impairs  the 
s^nq)tom  of  the  disease,  produce 


In  a  valley  of  the  forest  of  Bregenz,  the  probata*  hereditary  development  of  a  peculiar 
disease  of  the  skin  and  of  cataract  constantly  un^fwith  it  was  observed  in  three  families. 


marble-like  redness,  which  later  leads  to  cicatrices,  and  seems  to  consist  in  a  fatty 

degeneration  of  the  papillary  body  and  «>10ie  rete  Malpighi.  From  the  fourth  to  the  sixth 
year  of  life  the  cataract  is  always  detailed,  and  this  in  both  eyes  quickly  one  after  the 
ether  {Rothmund). 


2.  In  another  series  of  caqG/he  immediate  cause  of  cataract  lies  in  inflammation  of 
fee  deeper  parts  of  thO^J^  especially  the  anterior  parts  of  the  choroid.  The  in¬ 


flammation  may,  in  v!$miis  ways,  disturb  the  nutrition  of  the  lens,  and  thus  in 


yer  of  the  capsule,  or  even  the  lens,  is  drawn  into  the 
n  is  changed,  and  an  indispensable  condition  to  the 


normal  esil&ftce  of  the  lens  removed. 
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In  other  cases,  the  cataract  is  caused  by  tne  inflammatory  process  ending  with 
atrophy  of  the  vascular  organs  of  the  eye,  and  thus  destroying  the  chief  source  of 
nutrition  for  the  lens. 

Frequently  the  immediate  cause  of  cataract  lies  in  the  impairment  of  free 
exchange  of  material,  on  account  of  depositions  on  the  anterior  capsule.  When 
such  products  cover  a  large  part  of  the  capsule,  the  whole  lens  usually  becomes 
cataractons;  but  if  the  depositions  are  confined  to  a  small  portion  of  the  surface  ol 
the  capsule,  the  cataract  remains  partial. 


Of  course,  in  many  cases  the  pathogenetic  causes  act  together  in  the  production  and  further 
development  of  the  cataract.  It  !s  not  fully  decided  whether  a  mixture  of  the  aqueous  humor 
with  extravasated  blood,  &c.,  can  alone  cause  cataract.  It  is  probable  that  the  accompanying, 
inflammation,  and  the  deposition  of  clots  on  the  anterior  capsule,  may  be  the  cause. 

Sometimes,  moderate  extravasations  of  blood  in  the  aqueous  chambers  have  a  peculiar  and 
lasting  influence  on  the  further  formation  of  a  developing  cataract ;  for  the  hematin  dissolved 
in  the  aqueous  humor  passes  through  the  capsule,  and  reddens  the  superficial  layers  of  the 
gradually  decomposing  lens. 

Subsequently,  in  the  disintegrated  remains,  it  again  separates,  and  we  then  find  it  collected 
under  the  form  of  dark,  pigment  like  granules  deposited  in  the  cataractous  pulp.  ( Beger .)  More 
rarely,  we  meet  groups  of  beautiful  dark-purple  hematin  crystals.  In  secondary  metamorphoses 
the  cataractous  mass  becomes  very  dense,  almost  cartilaginous,  without  much  diminution  in 
volume  ;  hence  such  cataracts  usually  appear  very  large.  But  at  the  same  time,  from  the  resorp¬ 
tion  of  the  soluble  constituents,  the  transformed  hematin  acquires  the  preponderance,  and  at  last 
gives  the  surface  of  the  cataract  a  purple-brown  or  ink-black  color.  As  the  hematin  does  not 
penetrate  to  the  nucleus,  the  changes  in  it  are  the  same  as  usual,  except  that  it  appears  to  sclerose 
more  frequently.  Such  cataracts  have  been  particularly  described  under  the  name  of  cataracta 
nigra ,  and  have  been  correctly  distinguished  from  black  nuclear  cataracts ,  which  are  only  a  far- 
advanced  sclerosis.  By  using  oblique  illumination  and  the  ophthalmoscope,  they  are  easily 
recognized.  The  former  shows  very  distinctly  the  brown  or  grayish- black  color,  the  dull  hue  and 
the  inequalities  on  the  lens-surface  caused  by  the  remains  of  the  clots,  and  by  the  ophthalmoscope 
the  complete  obstruction  of  the  pupil  is  shown.  On  examination  with  the  naked  eye,  however, 
the  cataract  may  be  easily  overlooked  on  account  of  the  dark  color  of  the  pupil,  especially  when 
this  is  much  contracted.  Then  the  condition  may  be  readily  mistaken  for  a  high  degree  of 
amblyopia.  This  is,  moreover,  a  usual  complication,  firstly,  becaus^Vxtravasations  iu  the  cham¬ 
ber  are  often  accompanied  by  hemorrhages  in  the  choroid  and  W&naj  secondly,  because  exten¬ 
sive  hemorrhages  easily  give  rise  to  functional  disturbances  of  ^^?ye,  by  atrophy  of  the  part. 

'mportant  part  in  the  etiology 


3.  Wounds  of  the  lens  and  its  appendages  plav 
of  cataract. 

a.  Yery  fine  punctures,  which  do  notjp^wate  deeply,  heal,  in  some  rare  cases, 
without  leaving  the  least  trace.  Then,>sm*E£ry  after  the  injury,  a  superficial  cloudi¬ 
ness  usually  occurs  around  the  wouncL-^Kuch  is  caused  by  exuberance  of  the  neigh¬ 
boring  cells,  and  later  disappears  .agrm,  as  the  proliferating  cells  become  normal. 
More  frequently,  however,  this  ^ftdwkranoe  leads  to  a  permanent  opacity,  in  whose 
midst,  at  the  point  of  the  qafws)  wound,  we  find  thick,  cicatritial,  fatty,  chalky 
masses.  There  is  a  partial^^Hmatic  cataract. 

As  the  parts  of  the  le^j^irrounding  the  puncture  disintegrate  and  swell  up,  they  enter  the 
wound  in  the  capsule, £r  elevate  themselves  somewhat  above  its  edges;  subsequently  they  are 
partially  absorbed,  lyjKftrtially  become  calcareous,  especially  when  there  is  any  severe  inflam¬ 
mation.  Thus  a^Gyof  plug  is  formed,  which  closes  the  capsular  wound  like  a  cicatrix,  but 
often  penetrat^sA^lens-substance,  and,  according  to  late  researches,  is  usually  covered  with  a 
neoplastic  layer,  a  continuation  of  the  capsule-walls. 

Excepttonafiy,  extensive  opacities  of  the  lens,  even  such  as  have  been  caused  by  severe 
woun<j|72^h  as  the  entrance  of  an  arrow,  clear  up  with  very  slight  remains,  and  leave  only  a 
praraalh 


pr< 

i? 


illy  slight  disturbance  of  vision.  (Bessl,  Bydl ,  Colsmann.) 
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But,  in  most  cases,  even  a  small  wound  of  the  capsule  suffices  to  cause  cataractous 
degeneration  of  the  entire  lens.  This  process  always  begins  with  some,  often  with 
very  decided,  swelling  of  the  lens-substance.  As  a  result  of  this  swelling,  the  cap¬ 
sule  not  unfrequently  tears  from  the  edge  of  the  wound,  a  portion  of  the  cataractous 
mass  protrudes,  and  is  absorbed,  while  the  edges  of  the  capsule  retract  and  are  fas¬ 
tened  together  by  the  calcifying  remains  of  the  cataract.  The  result  is  a  secondary 
traumatic  cataract.  But  where  the  capsule  is  not  further  torn,  its  wound  is  soon 
closed  by  the  secondary  metamorphoses,  and  the  cataract,  by  these  secondary  meta¬ 
morphoses,  becomes  (according  to  the  density  of  the  crystaline)  a  nuclear  cataract, 
with  a  fatty,  chalky  surface,  a  disc-like  or  dry  capsular  cataract. 

Moreover,  since  the  injury  often  directly  causes  severe  inflammation  of  the  vas¬ 
cular  deep  parts  of  the  eye,  or  excites  it  indirectly  by  swelling  of  the  cataractous 
muss,  causing  irritation  of  the  iris,  true  calcareous  or  fibrous  cataracts  occur,  which 
as  a  rule  are  connected  with  extensive  or  total  posterior  synechia  of  the  pupillary 
border.  Then  we  often  find  the  iris  and  lens  also  adherent  to  the  corneal  wound 
by  tendinous  bands.  Moreover,  the  globe  is  usually  atrophied  by  participation  ol 
all  its  parts  in  the  inflammation.  In  not  a  few  cases  this  is  even  so  intense,  that  a 
true  phthisis  of  the  globe  results. 

b.  The  larger  the  wound  in  the  capsule,  the  more  certainly  do  total  cataract  and 
the  last-mentioned  results  of  inflammation  occur,  for  then  the  edges  of  the  capsular 
wound  can  retract  further,  a  larger  piece  of  lens  is  exposed,  hence  the  aqueous  has 
far  greater  effect,  consequently  the  cataractous  disintegration  is  more  rapid  and  the 
swelling  greater.  Wounds  of  the  capsule  are  particularly  dangerous  in  individuals 
beyond  puberty,  where  the  lens  has  already  attained  a  certain  degree  of  density.  Iri 
children,  swelled  lenses  irritate  less,  perhaps,  because  they  have  less  consistence,  and 
as  the  absorption  is  very  rapid,  the  injurious  influence  lasts  a  shorter  time.  Indeed,  in 
children  a  wounded  lens  is  much  more  frequently  absorbed,  without  the  eye  being 
endangered  by  inflammation,  than  it  is  in  grown  persons. 

Moreover,  cases  do  occur,  although  rarely,  where  the  capsule  has  been  divided ^j^ensively,  or 
even  by  a  great  number  of  crossing  cuts  or  rents,  aud  the  lens  deeply  cut  into, oily  a  partial 
cataract  has  resulted.  In  this  the  individual  wounds  are  recognized  as  lea^Jfjp,  thick,  tendin¬ 
gs,  partly  fatty- chalky  depositions,  perpendicular  to  the  surface,  whialO^'e  surrounded  by 
cloudy,  opaque  masses,  and  are  easily  distinguished  from  the  usually  yeJSavish  and  soft  remains 
°f  the  lens  which  continue  transparent. 

c.  Lacerated  wounds  are  the  most  liable  to  procUic\*c<itaract ;  such  as  are  often 

caused  when  small  chips  of  metal,  pieces  of  exp&ded  copper- caps  (Mackenzie), 
etc.,  strike  forcibly  on  the  anterior  surface  of  tkp  globe,  and  after  penetrating  the 
cornea  and  iris,  lodge  in  the  lens.  These  sometimes  lie  quite  superficially 

m  the  vround  of  the  capsule.  Then,  wlnm^^Veigliboring  parts  of  the  lens  become 
cataractous,  they  are  pressed  out  of  Afi^wound,  fall  to  the  floor  of  the  aqueous 
chamber,  and,  as  they  are  not  easily  jSstnid,  they  cause  atrophy  or  phthisis  of  the 
globe,  with  severe  pain.  Often,  hoVwer,  they  press  deeper  into  the  lens,  and  are 
enveloped  by  the  cataractous  stifjSJance.  Then,  in  very  rare  cases,  there  is  a  clear- 
^g-up  of  the  turbid  lens-s^^siance,  except  that  in  the  immediate  vicinity  of  the 
foreign  body  (Ressl,  Wecker).  Total  cataract  usually  results;  generally 

there  is  even  severe  inm^lmiation,  which  may  totally  destroy  the  eye,  or  is  at  least 
accompanied  b;  five  posterior  synechia  of  the  pupillary  margin,  and  causes 


the  transfo] 


'of  a  total  to  a  calcareous  or  fibrous  cataract.  An  important 
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symptom  in  the  subsequent  course  of  this  cataract  is  the  deep  orange-yellow  or 
rusty  color  of  the  capsular  cicatrix  and  its  surroundings.  When  this  coloration 
occurs  we  may  reckon  with  great  probability  on  the  existence  of  a  metallic  body  in 
the  cataract.  This  is  of  the  more  service  in  diagnosis,  as  the  corneal  wound  often 
leaves  no  perceptible  cicatrix,  and  the  patient  may  not  know  of  any  precedent 
injury,  as  the  latter  is  often  unattended  by  pain,  and  is  consequently  overlooked, 

4.  In  some  very  rare  cases  entozoa  have  been  found  as  causes  of  cataract.  These 
bad  perforated  the  capsule  and  entered  the  lens.  They  were  sometimes  round,  some¬ 
times  flat  worms,  and  were  described  as  filaria  oculi  humani ,  monostoma  lentis ,  and 
distoma  oculi  humani  ( Nordmann ,  Gescheidt).  Quite  recently  a  cysticercus  has  been 
found  in  the  crystalline  also  ( Graefe ). 

5.  A  further  source  of  cataract  is  central  perforation  of  the  cornea.  If  the 
posterior  opening  be  small,  the  anterior  capsule  becomes  attached  to  only  a  small 
extent  of  cornea,  and  the  union  is  easily  broken  up  by  the  renewal  of  the  aqueous, 
whereupon  the  plug  remaining  attached  to  the  capsule  is  either  absorbed  or  causes 
a  central  capsular  cataract.  But  if  the  diameter  of  the  perforation  exceeds  half  i 
line,  the  separation  of  the  capsule  becomes  more  difficult ;  in  many  cases  the  lens 
remains  connected  by  the  cicatricial  plug  to  the  cornea,  and  often  even  with  the 
pupil  (Fig.  6).  Then,  as  a  rule,  it  soon  becomes  cataractous,  and  goes  through  its 
secondary  metamorphosis  under  the  influence  of  the  inflammatory  process  causing 
the  adhesion.  It  usually  becomes  a  chalky  or  fibrous '  cataract,  whose  decided 
shrinking  is  shown  by  deep  folds  in  the  capsule.  These  often  radiate  from  the 
plug,  and  there  is  always  considerable  tension  and  widening  of  the  zonula. 

It  often  happens,  in  large  perforations,  that  the  part  of  the  capsule  pressed  into  the  opening 
bursts  under  the  pressure  of  momentary  muscular  contraction,  and  that  a  part,  or  almostthe  whole, 
of  the  lens  is  evacuated,  while  the  capsule  remains.  Occasionally  even  the  posterior  capsule  is 
torn,  and  a  greater  or  less  amount  of  vitreous  is  lost.  Under  such  circumstances  it  may  excep¬ 
tionally  happen  that  only  a  part  of  the  lens-matter  remaining  becomes  cataractous,  the  rest 
remaining  transparent.  A  partial  cataract  is  the  result.  As  a  rule,  however,  the  entire  remains  of 
the  lens  become  cataractous,  and  are  mostly  absorbed.  Then  we  at  last  find  the  cataract,  as  au 
irregularly-formed,  chalky,  or  cartilaginous  nodule,  as  large  as  a  grain  of  hemp  or  pepper, 
attached  to  the  pupillary  margin  at  the  corneal  cicatrix.  If,  adhesion  of  the  lens  has 

occurred,  the  cornea  or  cicatrix  itself  protrudes  (on  account  oft{m§  firmness  of  the  plug  uniting 
them),  the  lens  must  naturally  follow,  the  zonula  is  more  and  ^^e  stretched,  and  finally  tears,  so 
that  the  cataract  is  at  last  attached  only  to  the  concavity  orfnV  staphyloma  (Figs.  47,  48,  50). 

6.  Finally,  violent  solutions  of  continuity  of  /C^  ciliary  processes  are  to  be  men¬ 
tioned  among  the  causes  of  cataract.  Thes^may  be  produced  by  concussions 
propagated  from  the  bones  to  the  eye,  wl/cTv^ake  the  zonula  and  dioptric  media. 
Most  frequently,  however,  they  are  cai&ecNw  direct  force  to  the  eye,  as  the  cut  of  a 
whip,  a  blow,  or  kick,  which  compre^^rthe  globe  in  one  direction,  and,  on  account 
of  the  incompressibility  of  the  diogjfrric  media,  causes  a  compensating  expansion  of 
the  other  parts  not  iminediately(ahfea  on  by  the  mechanical  force ;  hence  a  moment¬ 
ary  expansion  of  the  circle^f^grn  of  the  ciliary  processes  occurs. 

a.  In  some  cases  the  rupton^\^  partial.  It  may  then  remain  hidden  for  years,  as  it  does 
not  necessarily  produce  dflJaraei  in  a  short  time.  On  more  careful  examination,  however,  we 
notice  it  from  the  tremuktowiness  of  the  iris  on  rapid  motions  of  the  eye,  from  the  protrusion 
of  one  and  retractitf^Cj)the  other  half  of  the  iris ;  from  the  impairment  of  vision  resulting 
from  the  oblique  p^Sraon  and  mobility  of  the  lens;  from  the  strongly-myopic  adjustment  o 
the  eye,  which  ^0vcon sequence  of  the  constantly-increasing  convexity  of  the  lens,  resulting 
from  the  sPj^Smof  continuity  of  the  zonula;  finally,  from  the  entire  absence  of  accommo  a 
r»f  rmrnl  n.lsn  thfl  fn.nl tv  nositinn.  inclination,  or  sinking  of  the  ens 


tion.  On  oration  of  the  pupil,  also,  the  faulty  position,  inclination,  or  sinking  < 
is  direct^  perceived.  If  the  formation  of  cataract  has  begun,  there  is  no  dimcniby 
dia^^^lnd  this  is  the  easier  the  further  the  secondary  metamorphosis  has  progressed,  since 
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the  cataract  is  then  quite  irregular  from  shrinkage,  and  the  zonula  is  tom  further  out  from  tho 
angle  of  the  wound ;  moreover,  the  motion  of  the  iris  and  cataract  increases  ( cataracta  tremu- 
lans),  till,  finally,  the  latter  becomes  free,  and  falls  into  the  anterior  chamber,  or,  if  the 
vitreous  has  become  fluid,  it  floats  around  freely  in  the  eye  ( cataracta  nato.ns ),  and,  as  a 
mechanical  cause,  constantly  or  at  intervals  gives  rise  to  inflammation. 

b.  In  other  cases,  the  crystalline  is  completely  separated  all  around  at  first,  and  is  thrust  into 
the  anterior  chamber,  where  it  lies  wedged  in  between  the  iris  and  the  cornea.  The  iris  then 
appears  much  pressed  back;  its  curvature  altered;  the  pupil  is  usually  dilated  and  immovable. 
As  its  diameter  shortens,  the  lens  acquires  a  more  spherical  form,  and  is  recognized,  as  long  as  it 
remains  transparent,  by  its  peculiar  reflex,  and  especially  by  the  shadowy  ring  which  appears 
behind  its  free  border,  and  contrasts  strongly  with  the  brilliancy  of  the  latter. 

More  frequently  intense  inflammations  occur,  which  often  destroy  the  eye  by  suppuration  or 
atrophy.  But,  on  the  contrary,  the  crystalline  inclosed  in  its  capsule  may  remain  for  years  lying 
in  the  anterior  chamber,  without  causing  particular  inconvenience.  Most  commonly,  however, 
iritis  occurs,  sometimes  acute,  but  occasionally  originally  chronic.  Frequently  it  may  be  easily 
cured,  often,  however,  not  till  after  the  formation  of  an  amount  of  morbid  product,  which  becomes 
permanent,  and  secures  the  prolapsed  crystalline  permanently  in  its  new  position.  As  a  rule, 
this  iritis  relapses  sooner  or  later,  and  the  relapses  occur  frequently,  so  that,  even  with  the  greatest 
care,  the  patient  can  not  avoid  them.  If  the  lens  be  not  removed,  the  choroid  and  retina  finally 
participate  in  the  inflammation,  the  eye  becomes  amaurotic  and  atrophied,  without,  however, 
becoming  quiet;  the  sensitiveness  is  rather  apt  to  continue,  and  then,  under  new  attacks  of  in¬ 
flammation,  the  eye  is  lost  by  phthisis.  Moreover,  it  is  not  rare  for  irido-choroiditis  to  occur  in 
the  other  eye,  and  injure  its  functions. 

The  crystalline  itself  may  remain  transparent  for  years,  or  may  become  cataractous  only  where 
it  is  attached  by  iritic  deposits.  In  the  course  of  time,  however,  it  decidedly  decreases  in  size, 
especially  in  its  diameter,  and  subsequently  also  in  the  axis,  while  the  lens-substance  itself 
becomes  more  of  a  dirty  yellow.  Finally,  although  occasionally  after  years,  a  cataractous  change 
begins  on  the  surface,  and  progresses  slowly  toward  the  nucleus.  The  atrophy  is  then  more 
extensive,  and  is  the  more  decided  the  smaller  the  sclerosed  nucleus,  which  may  already  exist, 
and  the  less  intense  the  inflammation  caused  and  maintained  by  the  prolapse. 

A  complete  disintegration  and  absorption  of  the  prolapsed  lens  has  been  exceptionally 
observed  {Davis). 

c.  If  very  intense  mechanical  force  has  acted  on  the  eye,  the  crystalline,  torn  from  its 

attachments,  is  driven  into  the  vitreous  {Hasner).  Then  severe  inflammation  of  the  inner 
parts  of  the  eye  almost  always  quickly  occurs,  and  this  is  the  more  likely,  as  tJmV  usually  have 
also  been  torn,  or  there  has  at  least  been  hemorrhage  from  their  tissues.  ylSfp^thisis  of  tho 
globe  does  not  result,  the  functional  power  of  the  eye  is  usually  lost  by  dS^ferative  atrophy 
of  the  choroid  and  retina.  The  vitreous  then  usually  becomes  fluid,  an^)$e  crystalline  gradu¬ 
ally  becomes  an  atrophied  cataracta  natans,  which,  during  motion,  freely  in  the  cavity 

of  the  eye,  and  keeps  up  irritation,  if  it  has  not  been  previously  ^itatfsulated  and  attached  to 
some  part  in  the  back  of  the  eye. 

d.  Occasionally,  also,  the  sclerotica  is  ruptured  near  its  a^teyo^margin,  and,  as  the  dioptric 
media  seek  to  escape  at  the  point  of  rupture,  the  crystallim  torn  from  the  zonula,  with  or  with¬ 
out  a  part  of  the  iris,  is  dislocated  into  the  wound,  or  e^^under  the  conjunctiva.  The  rupture 
is  almost  always  upwards,  very  rarely  inwards,  and  m^afc  rarely  downwards  or  outwards  ( Lawson). 
It  always  runs  concentrically  to  the  corneal  mai^WM/hraz).  Phthisis,  or  at  least  degenera¬ 
tive  atrophy  of  the  globe,  is  then,  of  course,  /^.  -probable  result.  Still,  under  these  circum¬ 
stances,  a  relative  cure  may  exceptionally  oro^a-nd  a  certain  amount  of  function  of  the  eye 
may  be  preserved.  Then  we  find  th^cr^sjailine  as  a  hard,  at  first  transparent,  but  subse¬ 
quently  opaque,  disk-like  tumor,  undetth^  more  or  less  hyperaemic  conjunctiva,  which  is  pro¬ 
truded  by  it.  If  the  crystalline  be  n*t  removed  by  an  operation,  or  by  suppuration,  it  is  encap¬ 
sulated  or  calcified.  It  is  wort]j>S2ntioning  here,  that  such  ruptures  of  the  sclera  are  not 
necessarily  accompanied  by  dUjL^tion  of  the  lens  under  the  conjunctiva,  for  similar  protrusions 
°Ithis  membrane  are  som^nk^aused  by  prolapsed  portions  of  vitreous,  and  they  spontaneously 
Appear  after  a  time.  >N^ 

6.  The  lighter  resistance  of  the  zonula  explains  why,  under  the  influence  of  a  blow,  the 
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capsule  rarely  bursts  and  permits  the  escape  of  the  lens,  but  is  dislocated  as  a  whole.  Still,  cases 
of  the  former  variety  are  exceptionally  observed.  They  lead  to  results  analogous  to  those  pro¬ 
duced  by  change  of  place  of  the  lens  without  injury  of  the  capsule;  but  if  the  eye-ball  does  not 
suppurate,  they  leave  a  secondary  cataract.  (. Mackenzie ,  Graefe.) 


f.  There  are  also  congenital  dislocations  of  the  lens,  or,  at  least,  cases  where  it 
occurs  very  soon  after  birth,  without  any  apparently  sufficient  external  cause.  These 
generally  binocular  dislocations  are  called  “spontaneous,”  in  contradistinction  to  the 
“traumatic,”  which  are  usually  monocular.  They  are  divided  into  ectopia  and  spon¬ 
taneous  dislocations .  (> Sippell. ) 

By  ectopia  is  understood  a  slight  degree  of  displacement  of  the  lens,  within  the 
ciliary  processes,  with  a  continuance  of  the  normal  attachment.  Spontaneous  luxa¬ 
tion,  on  the  contrary,  is  a  total  removal  of  the  crystaline  from  the  optic  axis,  by 
destruction  or  excessive  tension  of  the  zonula,  and  separation  of  the  attachment 
between  the  posterior  capsule  and  the  hyaloid. 


Ectopia  is  always  congenital,  often  hereditary,  and  frequently  accompanied  by  decided  myopic 
formation  of  the  eye.  The  lens  is  usually  displaced  upward  and  inward.  Its  lower  border  pushes 
the  iris  forward,  while  the  lower  half  of  the  latter  deviates  backward,  and  trembles  greatly. 
When  the  pupil  is  dilated,  the  interval  between  the  lower  border  of  the  lens  and  the  ciliary  pro¬ 
cesses  appears  as  a  black  crescent,  contrasting  with  the  bright  border  of  the  lens.  On  ophthal¬ 
moscopic  examination,  on  the  contrary,  the  edge  of  the  lens  appears  as  a  dark,  crescentic  shadow 
in  a  red  field,  sharply  bounded  below,  indistinct  above.  If,  with  a  moderately  dilated  pupil,  the 
patient  “  fixes’’  objects,  they  often  appear  to  have  colored  borders,  and,  on  account  of  the  prismatic 
deviation  caused  by  the  exposed  margin  of  the  lens,  they  often  seem  doubled.  But  they  usually 
appear  broken,  and  also  much  confused,  on  account  of  the  partial  coincidence  of  the  rays  passing 
to  the  retina  through  the  lens,  and  below  it.  With  a  contracted  pupil,  when  the  lower  border  of  the 
dislocated  lens  is  covered  by  the  iris,  the  adjustment  of  the  eye  is  usually  myopic  and  astigmatic. 
But,  if  the  upper  part  of  the  dilated  pupil  be  covered,  and  rays  pass  only  under  the  edge  of  the 
lens,  the  adjustment  is  hypermetropic.  ( Donders .)  This  condition  usually  exists  for  life,  without 
causing  further  changes ;  but  it  gives  an  inclination  to  laminated  cataract,  and  occasionally  to 
deviations  of  the  optic  axes,  during  fixation.  {Graefe.) 

Spontaneous  luxations  are  scarcely  ever  congenital,  but  develop,  sooner  or  later,  after  birth. 
The  immediate  cause  often  remains  unknown.  In  other  cases,  slight^Xncussion,  sneezing,  vomit¬ 
ing,  &c.,  are  given  as  causes.  A  decided  diminution  of  resistanc^K^v^ zonula,  and  a  weakening 
of  the  union  between  the  posterior  capsule  and  hyaloid,  are  evidMfy  indispensable  to  the  occur¬ 
rence  of  a  spontaneous  luxation. 


This  cause  occasionally  depends  on  preced^^inflammation,  on  the  staphyloma 
of  the  anterior  half  of  the  globe  that  it  prwfHuQ,  and  on  the  accompanying  exces¬ 
sive  tension  of  the  ciliary  processes.  Heymann.)  Usually,  however,  all 

symptoms  of  such  processes  are  absent/5fce  diminished  resistance  of  the  zonula  is 
probably  congenital.  The  occurrence  onh &  affection  on  both  sides  is  another  proof 
of  this,  and  it  depends  on  the  ehdfcAion  of  the  eye,  that  may  be  always  observed. 
In  some  cases  there  is  not  so^pyh5tearing,  as  tension  or  stretching  of  the  zonula. 
{D.  E.  Muller .)  More  frea^^Hy,  only  part  of  the  ciliary  processes  is  ruptured; 
the  lens  waves  about,  ajrfTteJiJfl  to  the  remainder. 

When  the  head  is  quret  and  upright,  the  lens  appears  sunken  more  or  less  downward,  and 
often  also  to  the  sideu.jx^'the  floor  of  the  posterior  chamber,  so  that  its  upper  edge  is  perceived 
in  or  under  the  hj^gjutal  diameter  of  the  pupil.  It  is  also  oblique,  without  being  exactly 
reversed,  as  thWWfcid  and  vitreous  are  almost  always  preserved.  On  motion  of  the  eye  and 
head,  the  leihQ^o  moves  ( Boring ,  Ed.  Meyer ) ;  either  in  the  posterior  chamber,  or  by  certain 
motions  of tfch^head,  the  lens  may  voluntarily  be  thrown  through  the  pupil  into  the  anterior 
chamb^pSwJ  brought  back  again.  This  condition  has  been  called  u  spontaneous  free  motion” 
of  the  leks  {Heymann). 
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The  symptoms  of  spontaneous  luxation  require  no  special  distinction  from  those  given  for 
ectopia.  As  long  as  the  lens  lies  on  the  floor  of  the  posterior  chamber,  the  adjustment  of  the  eye 
is  the  same  as  in  aphakia — that  is,  hypermetropic  ;  but  if  it  approaches  the  pupil,  or  enters  the 
anterior  chamber,  the  eye  becomes  myopic,  for  then  the  spherical  shape  of  the  lens,  and  its  dis¬ 
placement  forward,  correspond  with  the  myopic  form  of  the  eye. 

The  characteristic  point,  however,  is  the  rapid  change  from  one  to  the  other  of  these  opposite 
conditions,  when  the  vertical  axis  is  inclined  in  certain  directions.  In  spontaneous  luxation, 
vision  is,  as  a  rule,  much  more  indistinct  than  in  simple  ectopia,  as  the  lens  is  set  in  motion,  and 
kept  moving,  by  the  slightest  movement  of  the  head  and  eye,  as  in  following  the  lines  in  reading. 
When  the  lens  lies  in  the  anterior  chamber,  this  condition  is  less  felt,  on  account  of  the  greater 
stability  of  the  crystaline.  But  the  strong  refraction  of  the  light  at  the  rounded  edges  is  a  source 
of  disturbance,  greater  in  proportion  to*  the  dilatation  of  the  pupil.  In  addition  to  these  circum¬ 
stances,  convex  and  concave  glasses,  which  might  neutralize  any  temporary  error  of  adjustment, 
are  of  little  service  to  the  patient,  and  of  course  the  entire  absence  of  the  power  of  accommoda¬ 
tion  increases  the  difficulty.  The  luxated  lens  and  its  capsule  usually  remain  transparent  for 
years,  but  it  becomes  smaller  and  almost  spherical.  Finally,  however,  it  always  become’s  cata- 
ractous.  At  first,  by  its  movements  through  mechanical  irritation  of  the  iris,  it  may  lead  to  the 
same  results  as  a  traumatic  dislocation.  But  if  the  spontaneous  dislocation  has  existed  for  some 
time,  aud  the  lens  has  become  smaller  and  spherical,  so  far  as  has  been  observed,  inflammations 
rarely  occur. 

Course. — In  general,  we  may  say  that,  where  there  are  no  peculiar  local  causes 
|  for  the  formation  of  cataract,  it  progresses  more  slowly  the  older  the  individual — 
that  is,  the  harder  and  firmer  the  lens  has  already  become. 

a.  Hard  nuclear  cataracts  often  require  years,  before  they  are  so  far  advanced  as 
to  render  it  impossible  for  the  patient  to  go  about  alone,  and  months  often  pass  with¬ 
out  noticeable  increase  of  the  opacity.  But  a  progressive  (even  if  gradual)  increas¬ 
ing  density  of  the  sclerosed  nucleus,  and  an  increase  of  its  diameter,  with  a  corre¬ 
sponding  flattening  of  surface,  occurs.  "Where  the  cataract  has  existed  for  years,  we 
may  expect  a  large  nucleus,  and  must  remember  this  when  undertaking  an  operation. 
Eveu  the  softening  of  the  superficial  layers  takes  place  very  slowly  in  old  persons. 
The  progress  is  particularly  slow  where  a  fine,  delicate  striation  is  observable  in  the 
cortical  layers,  while  broad  striae,  with  marked  diminution  of  consistence  of  the 
layers  affected,  usually  indicate  a  rapid  progress  of  the  process.  Wh^g  softening 
of  the  cortical  portion  has  once  begun,  the  progress  is  always  nu^grapid  than  in 
sclerosis  of  the  nucleus,  and  it  occasionally  occurs  that,  in  a  fejC^veeks  or  even 
days,  the  cataract  becomes  complete,  after  the  nucleus  had  r^fuk-ed  years  to  attain 
a  high  degree  of  opacity.  The  secondary  changes  of  the  G^munictous  cortical  layers 
ordinarily  proceed  very  slowly,  especially  when  the  cb^J©tances  are  unfavorable, 
toacomplete  softening.  In  fact,  we  not  unfrequentLy  ^jjmixed  cataracts,  that  have 
existed  for  years,  in  whose  cortical  layers  the  a^fopdary  metamorphosis  appears 
scarcely  to  have  commenced.  For  actual  atropHy^reveral  years  are  required. 

b.  Soft  cataracts,  on  the  contrary,  are  fopfeS  in  several  months,  at  most  in  one 

°r  two  years,  and  go  through  the  secogjCtt^  changes  also  in  a  proportionately 
shorter  time.  They  advance  with  pe^jQ&r  rapidity  when  arising  from  external 
causes,  especially  wounds.  f  \J 

c.  In  more  advanced  years  of  lFfedve  often  meet  with  very  irregular  or  radiating 
opacities  in  the  anterior  or  pC^feor  halves  of  the  cortical  portion,  usually  finely 
granular,  whilst  the  nucleus  (Ja^  as  yet,  show  no  marked  signs  of  sclerosis.  Such 
^developed,  partial  oddC^l  cataracts  frequently  exist  for  many  years,  without 
there  becoming  percefWWfe  any  increase  or  superficial  expansion  of  the  opacities 
aPparently  situated^)  on  the  capsule.  The  sclerosis  of  the  nucleus  then  graduaUy 
8h°ws  itself,  oi^^V%ataractous  process  in  the  periphery  of  the  lens  suddenly 
increases  and  (W  leads  within  a  short  time  to  complete  degeneration  of  the  cortical 
Portion. 
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Still,  numerous  exceptions  occur  to  this  rule.  Cases  are  known,  where,  in  individuals  beyond 
thirty,  they  have  fully  developed  in  a  few  weeks  or  even  days,  and,  on  the  contrary,  wherein 
children  an  existing  cataract  has  steadily  or  interruptedly  gone  on  for  years  before  complete  de- 
velopment. 

d.  Partial,  like  soft  cataracts,  usually  develop  rapidly,  and  then  become  station¬ 
ary,  as  the  atrophied  elements,  by  their  secondary  metamorphoses,  gradually  pass 
into  permanent  forms,  without  the  process  proceeding  further.  This  is  particularly 
true  of  central  capsular  cataract  and  its  varieties.  As  a  rule,  these  exist  till  ad¬ 
vanced  age  without  any  very  decided  change  occurring,  or  a  transformation  into 
total  cataract  threatening.  More  extensive  partial  cataracts  are  less  stable,  for  in 
them,  after  several  years  or  in  advanced  age,  a  continuance  of  the  process  and  a 
consequent  formation  of  total  cataract  often  occurs. 

Laminated  cataract  is  almost  always  developed  in  childhood  or  youth,  ar.d  ex¬ 
tends  rapidly,  then  becomes  stationary  for  a  longer  or  shorter  period,  usually  for 
years,  but  rarely  continues  as  such  far  into  maturity.  After  it  has  existed  for  some 
time,  secondary  metamorphoses  gradually  show  themselves  in  the  cataractous  lamina, 
and  in  the  course  of  time  somewhat  change  the  appearance  of  the  cataract.  All  at 
once,  and  without  perceptible  cause,  the  process  sooner  or  later  goes  on,  the  diffuse 
spotted  or  striated  opacities  peculiar  to  cortical  cataracts  show  themselves  in  the 
superficial  strata;  these  sometimes  quickly,  sometimes  gradually  extend,  with  or 
without  interruption,  and,  arrived  at  a  certain  point,  again  stop  to  take  on  another 
form  from  secondary  metamorphosis.  Then  we  have  a  cataract  whose  cortical  por¬ 
tion  is  much  atrophied,  partly  transformed  to  a  fatty,  chalky  mass,  partly  to  a 
tendinous  net- work  or  to  large  flakes  attached  to  the  capsule,  while  the  nucleus  pre¬ 
serves  its  normal  consistence  and  transparency,  but  appears  very  yellow.  Finally, 
however,  this  becomes  cataractous  or  sclerosed ;  the  cataract  becomes  total. 

Here  also  the  appearance  of  broad  opaque  stripes,  with  coarse  points  and  spots  lying  between 
them,  indicates  a  rapid  progress  of  the  disease,  while  very  fine  striae  in  small  numbers,  as  well  as 
a  diffuse  or  finely-punctated  cloudiness,  lead  us  to  expect  a  slow  advance. 

It  is,  of  course,  understood  that  an  increase  of  the  cloudiness  is  accompanied  by  a  decrease  of 
vision.  This  usually  causes  the  patient  to  apply  to  the  surgeon,  an\  hence,  clinically,  we  meet 
far  more  of  such  imperfect  and  progressive  laminated  cataracts  t^Tofypure  ones. 

e.  Cataracts  dependent  on  purely  local  causes  utfatty  remain  limited  to  the 
affected  eye,  and  there  is  no  proof  for  the  assumpti^QwTat  they  cause  an  inclination 
to  cataract  in  the  other  eye.  Cataracts  which  1/fTyH  appeared  without  any  demon¬ 
strable  cause,  when  they  affect  young  peoplev-spa  are  therefore  soft,  exceptionally 
remain  monocular  for  years,  and  even  t/"3ia\age.  On  the  other  hand,  cataracts 
which  depend  on  constitutional,  senil(Co^pathological  involution  of  the  body,  or 
originate  in  faults  of  development,  a(0p^t  always  occur  in  both  eyes.  This  occur¬ 
rence  is  often  simultaneous  in  botlj0^es,  and  then  the  process  usually  goes  on  more 
rapidly  in  one  eye  than  in  the  ot^L  In  most  cases,  however,  cataract  appears  first 
in  one  eye,  and,  after  de^§A$ii!g  there  to  a  certain  extent,  the  morbid  process 
begins  in  the  other  eye.  fy 

Results. — These  reearjHirst  the  condition  of  the  crystaline  and  the  disturbance 
of  vision  associated  gitliit ;  but  secondly  the  functions  of  the  other  parts  of  the  eye, 
for  experience  teadfe?  that,  under  certain  circumstances,  these  are  endangered  7 
cataract.  * 

A.  Und^^kiVorable  circumstances,  inflamed  lens-elements  may  again  been 
normal.  *Imaked,  we  not  unfrequently  see  the  delicate  cloudiness  of  the  super 
ficialJ*&X's  of  the  lens,  which  occurs  in  iritis,  and  which  is  undoubtedly  to  e 
re&j-dM  as  phakitis  (capsulitis),  completely  disappear  after  the  termination  of  10 
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process  of  proliferation.  Then  the  unchanged  refractive  condition  of  the  eye  is  a 
proof  that  the  clearing-up  has  not  occurred  at  the  expense  of  the  portion  of  lens  that 
was  inflamed.  But  this  occurs  not  only  with  delicate  opacities  ;  sometimes,  under 
the  same  circumstances,  dense  opacities  of  the  external  layers  occur,  and  give  the 
appearance  of  fully-formed  cortical  cataracts.  Even  these  sometimes  disappear,  and 
the  former  power  of  adjustment  is  restored. 

It  is  different  with  cataractous  opacities  in  the  strict  sense,  i.  e.  those  dependent 
on  destruction  or  atroj  hy  of  the  parts.  It  is  doubtful  if  a  perfect  cure  is  possible 
in  these  cases,  but  it  is  maintained  that  it  has  occurred  spontaneously  (. Himly ,  Ed. 
Jaeger),  and  as  a  result  of  various  methods  of  treatment. 


It  is  said  that  there  is  most  probability  of  a  spontaneous  cure  in  incompletely  developed  cataract 
of  the  superficial  layers,  especially  in  striated  opacities  of  the  middle  layers  of  the  posterior 
cortical  strata,  which  either  exist  alone  or  with  short  processes  running  over  the  equator  of  the 
lens  into  the  anterior  cortical  layers,  and  which  have  long  remained  stationary.  (Ed.  Jaeger.) 

On  the  other  hand,  a  relative  cure,  or  at  least  a  diminution  of  the  disturbance 
of  vision,  is  not  unfrequently  accomplished  by  a  complete  absorption  of  the  cata¬ 
ractous  portion  of  the  lens,  as  well  as  by  a  displacement  of  the  entire  crystaline. 

1.  For  resorption  alone  to  fulfill  such  an  aim,  presupposes  softened  lens-matter. 
In  sclerosed,  calcareous,  fibrous,  &c.,  lenses,  resorption  is  far  too  slow  and  incomplete 
for  us  to  expect  a  favorable  result  from  it. 

a.  Where  the  capsule  is  uninjured,  the  resorption  of  even  soft  lens-matter  is  diffi¬ 
cult,  and  it  rarely  disappears  from  the  closed  capsule  as  a  result  of  absorption. 

It  occurs  most  readily  in  partial  cataracts  in  young  persons,  but  particularly  in  incompletely 
developed  cortical  cataracts.  The  clearing-up  always  takes  place  at  the  expense  of  the  extent 
and  shape  of  the  crystaline,  whose  surfaces  flatten  out  correspondingly,  and  usually  become 
irregular,  while  a  shrinking  usually  begins  from  the  equator.  This  is  accompanied  by  a  hyper¬ 
metropic  adjustment  of  the  eye,  and  an  indistinctness  of  the  circles  of  dispersion,  as  well  as  by  an 
almost  complete  absence  of  the  power  of  accommodation. 

In  most  cases,  under  such  circumstances,  the  absorption  is  iimjjmplete;  the 
existing  opacities  diminish  only  with  corresponding  diminution  anS^aige  of  form 
in  the  lens ;  they  break,  split  up ;  cavities  form  in  the  thickera#  opacity,  which 
finally  present  only  heaps  of  points,  spots,  striae,  &c.  ThesoQiie  formed  of  fatty, 
chalky,  white,  opaque  masses,  and  appear  scattered  in  the  t^jC^parent  lens-substance, 
and  leave  larger  or  smaller  intervals  for  the  passage  oLth[(e)t  rays  of  light. 

Thus  occasionally,  in  extensive  cortical  opacities,  whidChjrro  remained  stationary  for  a  long 
while,  in  partial  cataracts  of  all  kinds  (traumatic  includ^fENand  particularly  in  laminated  cata¬ 
racts,  the  vision,  which  has  been  much  affected,  or  entir&fy  lost,  is  improved  to  a  considerable 
extent,  and  retained  at  the  same  point,  if  the  catarm^Vpbs  not  progress. 

In  total  cataract,  resorption  alone  is  insuffioieViJAo  cause  a  decided  improvement  of  vision. 
Still,  sometimes,  fluid  total  cataracts,  as  a  ro^ACf  progressive  resorption,  shrink  together  to  a 
Ihin  dry  membrane,  which  may  acquire sa  IrfgiSdegree  of  translucency,  and  permit  the  patient  to 
go  alone  with  difficulty.  By  almost  coim)l«e  absorption  of  the  affected  portion  of  lens,  such  a 
cataract  may,  exceptionally,  become  ^oflffnsparent,  that  the  patients  can  see  sharply,  or  even 
fcad  small  print,  with  the  aid  of  suirajjfe  glasses,  or  possibly  without  them.  The  same  thing  may 
possibly  occur  in  mixed  cataract^^Jhi  fluid  surfaces,  as  the  cortical  portions  are  almost  entirely 
absorbed,  so  that  a  certain  of  direct  light  passes  not  only  through,  but  by  the  side  of  the 

laphanous  nucleus. 


If  the  capsu 
“ioptric  fluids  ftff 

J' 


be  opened  by  an  external  injury,  or  by  an  operation,  and  th 
lermitted  to  act  directly  on  the  cataractous  lens,  resorption  is 
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more  effective,  and,  under  otherwise  normal  circumstances,  is  seconded  by  the  power 
of  the  edges  of  the  capsule  to  fold  up  and  retract  toward  the  equator. 

In  these  cases  it  is  usually  indifferent  whether  the  injury  of  the  capsule  has 
caused  the  cataract,  or  has  occurred  after  the  cataract  has  begun,  and  progressed 
more  or  less  in  its  development.  The  result  depends  more  on  the  length  and  depth, 
the  number  and  direction,  of  the  individual  wounds  of  the  capsule,  on  the  consistence 
of  the  different  layers  of  the  lens,  and  on  the  intensity  with  which  the  vascular 
parts  of  the  eye  react  after  the  injury. 

a.  Of  course,  a  simple  linear  wound  of  the  capsule  produces  no  decided  gaping  of 
the  opening.  Hence  it  gives  hut  little  opportunity  to  the  fluids  to  act  on  the  lens- 
matter;  consequently  the  disintegration  and  resorption  of  the  cataract  is  usually 
slight.  If  the  wound  is  very  short,  it  often  closes  again,  with  or  without  leavings 
fatty,  chalky  cicatrix  ;  but,  if  longer,  it  becomes  lance-shaped.  In  either  case  the 
resorption  is  incomplete,  no  matter  how  favorable  the  conditions  may  he  otherwise. 
At  most,  the  two  halves  of  the  capsule  approach  each  other,  and  become  attached 
by  the  secondary  metamorphoses  of  the  cataract.  The  result  is  a  secondary  cataract, 
which  is  distinguished  from  the  ordinary  cataracta  siliquata  or  discoidea,  by 
the  appearance  on  its  anterior  wall  of  a  fatty,  chalky  cicatrix,  or  a  lance-shaped 
slit  with  elevated  edges,  which  is  covered  posteriorly  by  the  usually  opaque  posterior 
capsule.  But  if  the  posterior  capsule  was  also  wounded,  the  vitreous  may  lie  in  the 
wound,  and,  by  aid  of  suitable  glasses,  distinct  and  sharp  vision  may  be  obtained. 

jS.  If  the  capsule  be  opened  by  a  flap-wound,  or  by  a  series  of  intersecting 
cuts,  the  circumstances  may  be  more  favorable,  because  the  edges  of  the  wound  or 
flap  retract  by  rolling  up  and  folding  together.  The  dioptric  fluids  then  act  on  a 
greater  portion  of  the  lens;  hence  the  disintegration  is  usually  very  rapid,  and  when 
it  occurs  with  great  swelling,  is  not  unfrequently  accompanied  by  a  further  tearing 
of  the  capsule  from  the  angle  of  the  wound,  which  favors  the  retraction  of  the  edges 
to  the  margin  of  the  lens.  The  part  of  the  crystaline  lying  in  the  capsular  opening 
is  then  usually  completely  absorbed,  if  particular  circumstances  do  not  prevent.  The 
portions  covered  by  the  remains  of  the  capsule,  howeverytjWays  leave  a  detritus, 
which  becomes  at  least  partially  calcareous,  and  rendenraghA’ent  the  halves  of  the 
capsule  lying  next  to  each  other.  jOy 

If  both  the  anterior  and  posterior  capsule  h^CSbeen  extensively  divided,  the 
cataract  presents  a  sort  of  ring-shaped  cushion,  contains  disintegrating  cataract 

substance,  and  has  an  envelope,  formed  of  th^©npheral  parts  of  the  two  halves  of 
the  capsule.  The  inner  border  of  this  rinjyg/formed  by  the  calcareous  remains  of 
the  lens,  and  at  the  outer  side  is  united^^th  the  ciliary  body  by  the  zonula.-  If  the 
wound  of  the  capsule  extend  to  the  ^qiWor,  or  if  pieces  have  been  torn  out  from  the 
periphery  of  the  capsule,  this  riniAylaped  cushion  appears  to  have  gaps  in  it;  it 
borders  only  portions  of  the  ^il/Tpm^ody  ;  at  others,  all  trace  of  it  is  absent,  or  only 
a  few  cloudy  shreds  appeajN^sTnis  cushion  is  completely  covered  by  the  iris,  the 
pupil  appears  clear,  an<bftire$fc  rays  pass,  as  in  a  normal  one. 

But  if  the  posterioN^apsule  has  remained  uninjured,  it  subsequently  appears 
stretched  in  the  tfjjSpng  of  the  crystalline  cushion,  as  in  a  frame.  Sometimes  it 
appears  bulged  &£v^ard ;  this  is  to  be  explained  by  the  increase  of  the  vitreous.  It 
may  always  its  transparency,  but  not  unfrequently  it  becomes  cloudy,  or  sub¬ 
sequently  its  pellucidity  by  a  more  or  less  thick  deposit  consisting  of  cells  or 

their  dei^Witives,  which  form,  by  proliferation,  on  the  anterior  surface  of  the  pos- 
terioiN(a^s3de,  and  subsequently  change  in  various  ways  ( Schiess-Oemuseus ). 
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If  the  splitting  of  the  anterior  capsule  were  incomplete,  and  thus  only  short 
edges  formed,  which,  on  account  of  the  position  of  the  wound,  could  retract  but 
little,  the  inclosure  of  the  peripheral  portions  of  the  lens  occasionally  forms  a 
cushion-like  frame,  it  is  true,  but  its  opening  is  generally  covered  by  cloudy  mem¬ 
branous  offshoots,  which  consist  of  the  middle  portions  of  the  two  capsules  glued 
over  each  other  by  a  fatty,  chalky  cataractous  layer,  and  as  they  only  leave  a  portion 
of  the  pupil  free,  they  always  cause  a  decided  limitation  of  the  visual  power. 


y.  In  order  that  the  edges  of  the  capsule  may  retract,  it  is  absolutely  necessary 


that  it  should  not  be  deprived  of  its  elasticity  by  iritic  depositions,  products  of  cap¬ 
sulitis,  or  fatty,  chalky  deposits  on  the  inner  wall:  Even  very  thin  deposits,  whether 
on  the  inner  or  outer  wall,  offer  decided  obstacles  to  the  reaction.  When  of  a  cer¬ 
tain  thickness,  they  suffice  to  hold  even  small  and  long,  almost  linear,  shreds  in  their 
original  position.  Thus  the  reunion  of  capsular  shreds,  lying  near  each  other,  is 
much  favored,  and  the  direct  action  of  the  dioptric  fluids  on  the  cataractous  lens- 
matter  is  greatly  limited.  Hence,  under  such  circumstances,  resorption  usually  ac¬ 
complishes  less,  but,  on  the  contrary,  the  calcareous  formation  is  usually  extensive. 

8.  The  condition  of  the  individual  layers  of  the  lens — that  is,  the  form  and 
degree  of  development  of  the  existing  cataract — have  a  great  influence  on  the 
anatomical  appearance.  In  general,  under  otherwise  similar  circumstances,  ihe 
absorption  of  the  disintegrating  lens,  and  the  retraction  of  the  capsular  shreds,  are 
usually  the  more  rapid  and  complete,  the  softer  the  individual  constituents  of  the 
lens.  In  this  regard  fluid  cataracts  stand  first,  if  secondary  changes  have  not  begun 
very  early  in  them,  and  the  capsule  has  not  been  robbed  of  its  natural  elasticity 
by  fatty,  chalky  deposits.  Soft  cataracts,  in  which  the  softening  lias  advanced  to 
the  center,  especially  those  of  starchy  consistency,  are  therefore  regarded  as  the 
most  favorable.  Moreover,  in  the  partial  and  incomplete  cataract  of  children  or 
young  persons,  resorption  usually  goes  on  very  rapidly,  and  often  very  small  wounds 
suffice  to  render  the  pupil  almost  or  entirely  free.  After  puberty,  however,  the 
consistence  of  the  nucleus  opposes  a  rapid  and  complete  absorption. 

But  the  difficulties  increase  in  proportion  as,  with  advancing  age,  th*  density  and 
extent  of  the  nucleus  increase.  Hard  nuclear  and  mixed  catn^«ffi^(when  the 
sclerosed  part  is  of  considerable  size)  are  not  much  affected  by  sinfiftV division,  even 
if  this  extends  to  the  nucleus.  But  this  is  true,  to  a  still  highojiCtegree,  of  cataracts 
far  advanced  in  secondary  metamorphosis,  as  the  catam</^Siliquata,  discoidea, 
calcarea,  fibrosa.  Here,  in  order  that  a  part  of  the  pupi]rr!y*y  be  passable  for  direct 
iight,  large  portions  must  be  torn  out  of  the  anterior,  fajofch  capsules,  and,  with  the 
nucleus  (if  sclerosed),  removed  from  the  optic  axisS^ 

The  condition  of  individual  lens-strata  inlQ)nces  very  much  the  amount  of 
the  swelling  dependent  on  the  cataractous  disi^gration,  and  thus,  also,  to  a  certain 
extent,  the  amount  of  danger  from  inflam mJ©fcy  reaction.  ( Graefe .)  In  pultaceous 
disintegration,  and  particularly  in  pj  lens  far  advanced  in  secondary 

metamorphosis,  there  is  little  or  no.s^mng.  Even  large  pieces  of  sclerosed  nuclei 
^ell  but  little,  as  they  are  only  s\^y  affected  by  the  dioptric  fluids.  Mechanical 
mutation  of  the  vascular  parta  q£4he  eye  are,  therefore,  only  to  be  feared  from  such 
cataracts  when  they  protn/d^Irom  the  capsule,  or  even  fall  to  the  floor  of  the 
chamber,  and  come  in  contact  with  the  iris.  Small  portions  of  sclerosed 

^cler  favorable  circumstances,  swell  more.  As  they  present 


♦ 
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a  relatively  greater  surface  to  the  dioptric  fluids,  the  disintegration  may  result  more 
rapidly.  Under  otherwise  similar  circumstances,  transparent,  or  even  cloudy  lens- 
matter,  having  a  normal  or  nearly  normal  consistence,  swells  most,  and  does  so  the 
more  rapidly,  the  more  extensively  the  capsule  and  lens  have  been  divided. 

Other  things  being  equal,  the  mechanical  irritation  of  the  vascular  parts  of 
the  eye,  accompanying  the  swelling,  is  the  greater  and  more  dangerous,  the  greater 
the  density  of  the  swelled  parts  coming  in  contact  with  the  iris.  Indeed,  in  children, 
enormous  swelling  of  the  lens  is  often  borne  without  severe  inflammation  occur¬ 
ring,  while  even  at  puberty  comparatively  slight  swelling  usually  excites  intense 
reaction.  But  from  this  point  the  bad  results  increase,  and  in  advanced  age  a 
small  piece  of  lens,  projecting  from  a  slight  puncture,  will  often  suffice  to  excite 
very  injurious  inflammation.  Here  comes  into  question  the  difficulty  of  resorption 
(which  increases  with  the  density  of  the  swelled  part),  that  is,  the  duration  of  the 
mechanical  irritation.  Independent  of  this,  however,  the  age  itself  is  of  great  im¬ 
portance,  as  experience  shows  that  the  eyes  of  children  suffer  less  from  injuries  than 
those  of  grown  persons. 

These  dangers  from  swelling  depend  greatly  on  the  extent  and  duration  of  the  action  of  atro¬ 
pine,  so  that,  under  otherwise  similar  circumstances,  the  swelling  may  be  considered  less  dangerous 
when  the  iris  dilates  rapidly  and  permanently  under  atropine,  and  can  be  kept  out  of  the  reach 
of  the  pieces  of  cataract.  ( Graefe .)  Of  course  also  individual  inexplicable  peculiarities  have  an 
influence.  These  sometimes  cause  quite  unproportionate  reaction,  or  even  purulent  destruction 
of  the  globe,  where  it  was  least  expected ;  while,  on  the  other  hand,  in  exceptional  cases  they 
lessen  the  danger  of  the  most  serious  injuries  to  the  vascular  parts  of  the  eye. 

The  amount  of  influence  exercised  by  the  chemical  effect  of  the  disintegration  of  the  cataract 
is  undetermined.  The  vital  influence  of  the  process  of  proliferation,  which  occurs  in  the  still 
living  elements  of  the  lens  adherent  to  the  capsule,  are  certainly  very  important  ( Graefe , 
Pagenstecher). 

If  inflammations  thus  excited  run  their  course  without  noteworthy  injury  of  the 
vascular  parts  of  the  eye,  they  are  nevertheless  injurious,  for  they  not  only  delay, 
but  often  prevent  resorption,  and  favor  the  transformatiorkof  the  exposed  parts  of 
the  cataract  to  permanent  forms.  On  the  one  band,  aa^rosult  of  the  iritis,  pos¬ 
terior  synechia  readily  forms ;  this  prevents  the  retrrtSfcm  of  the  capsular  shreds ; 
and,  on  the  other  hand,  the  process  easily  affects  th^Qkpsular  epithelium,  and  hence 
goes  to  the  lens-elements  proper.  At  least,  und/Tvkieh  circumstances,  the  parts  of 
the  lens  lying  in  the  capsular  opening  often /w^ken  decidedly,  and,  after  a  while, 
present  actual  membranes  of  fibrous  app£a?yh$e,  or  chalky  masses,  which  close  the 
capsular  opening  anteriorly,  and  often  fcveh'Hrurm  over  it  a  neoplastic  hyaline  mem¬ 
brane,  while  the  contents  of  the  capsul^pan sforming  to  chalk  or  cholesterin,  become 
permanent,  and  the  cataract  acquits  the  appearance  of  one  developed  under  severe 
inflammation.  (Sfif 

2.  Another  way  for  tlx^^iVe  cure  of  cataract  is  rupture  of  the  zonula,  which 
permits  displacement  of  ttavSrystaline.  It  is  of  course  understood  that  the  causes 
of  such  a  loosening  frefrn  itie  ciliary  body  are  the  same,  whether  the  lens  be  catarac- 
tous  or  transparent*  llowever,  circumstances  are  always  more  favorable  for  a 
partial  or  total  d^efiment  of  the  crystaline  in  cataracts,  especially  such  as  are  far 
advanced  in  yqg^ssive  metamorphosis.  Apart  from  the  fact  that  the  zonula  rarely 
remains  u»&^*h*bed  in  atrophy  of  the  lens,  an  irregular  traction  on  the  zonula  is 
often  causelTby  shrinking  of  the  lens;  hence  this  is  unproportionately  stretched 
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Then,  only  a  slight  external  force,  often  only  a  strong  contraction  of  the  recti  mus¬ 
cle?,  is  required  to  cause  a  rupture  of  the  zonula.  If  the  vitreous  he  fluid,  as  not 
unfrequently  happens  where  the  cataract  has  been  developed  under  severe  inflam¬ 
mation,  the  strong  vibrations  in  which  the  fluid  is  thrown,  by  rapid  movements  of 
the  eye,  often  suffice  to  cause  a  rupture  of  the  zonula. 

If  the  zonula  be  torn  to  only  a  slight  extent,  on  account  of  its  weight,  the  cata¬ 
ract  sinks,  sometimes  to  one  side,  sometimes  to  the  other,  and  so,  perhaps,  exposes 
parts  of  the  pupil.  To  this  is  to  be  added  the  fact  that,  after  separation  of  the 
zonula,  the  impediment  to  a  shortening  of  the  diameter  of  the  lens  is  removed. 
But,  if  the  lens  be  diminished  in  all  its  dimensions,  a  large  part,  or  perhaps  the 
whole  of  it,  will  remain  permanently  free. 

So  long  as  a  cataract  that  has  thus  shrunk  continues  attached  to  the  ciliary  body, 
by  the  zonula,  it  can  not,  it  is  true,  remove  from  its  position,  but  it  follows  all  the 
vibrations  of  the  vitreous  and  aqueous,  and  appears  as  a  tremulous  cataract.  From 
these  oscillations  and  the  mechanical  irritation  of  the  iris,  it  readily  causes  acute, 
and  often  very  injurious,  inflammation.  More  frequently,  however,  it  causes  chronic 
irido-choroiditis,  which  easily  ruins  the  eye,  and  may  even  sympathetically  affect 
and  endanger  the  other  eye.  But  sometimes  the  cataract  is  gradually  fixed  in  its 
position  by  these  inflammations,  and  rendered  harmless,  or  the  motions  are  tolerated, 
and  do  not  produce  any  great  reaction. 

If  the  tremulous  cataract  does  not  become  attached  to  the  vascular  parts  around 
it,  the  separation  of  the  zonula  usually  progresses,  on  account  of  the  tension  caused 
by  the  oscillation,  and  finally  becomes  a  floating  cataract — a  condition  which  may 
also  occur  originally,  as  a  result  of  an  external  mechanical  force,  producing  total 
rupture  of  the  ciliary  processes. 

A  cataract,  torn  entirely  loose  from  its  normal  attachments,  occasionally  sinks, 
and  becomes  attached,  by  inflammatory  products,  to  the  floor  of  the  posterior  cham¬ 
ber,  and  is  thus  possibly  rendered  permanently  harmless.  More  frequently,  how¬ 
ever  (whether  irido-choroiditis  occurs  or  not),  it  remains  free  for  a  long  time,  and 
sometimes  comes  into  the  anterior  chamber,  and  again  goes  back.  If  it  remains  long 
in  the  anterior  chamber,  it  usually  excites  severe  inflammation  by  ity^^anical  influ¬ 
ence  on  the  iris.  This  is  rarely  confined  to  the  iris,  but  is  more  extend  to  the 

entire  globe,  and  destroy  it  by  atrophy  or  phthisis.  If  the  vib«^5s  were  fluid  when 
tbe  lens  became  detached,  or  if  it  became  fluid  as  a  re^flOof  the  inflammation 
excited  by  the  movable  cataract,  the  latter  may  float  abowCwie  whole  interior  of  the 
eye.  Sometimes  it  appears  in  the  anterior  chambe/plhvn  sinks  to  the  bottom  of 
fte  eye,  till  finally  it  becomes  attached  somewhert^hynlie  inflammation,  or  the  globe 
shrinks  from  atrophy  or  phthisis. 

B.  The  disturbances  of  vision  caused  b;jpjataract  may,  under  certain  circum¬ 
stances,  have  a  secondary  influence  on  the  ^^tional  power  of  the  parts  sensitive  to 


hght,  and  the  muscles. 

If  the  cataract  does  not  devel<m,tfflwter  puberty,  or  in  mature  age,  these  sec¬ 
ondary  lesions  rarely  threaten,  ^ucji  cataracts,  it  is  true,  appear  not  unfrequently 
accompanied  by  amblyopia,  ♦agl  occasionally,  also,  by  disturbance  of  movement; 
bnt  these  are  accidental  c(piyfications,  or  they  come  from  the  same  cause  as  the 
Maract.  Where  the  catstfpci  has  existed  for  several  years,  particularly  if  only  on 
nne  side,  the  greatest^rabrtune,  at  this  age,  usually  is  that,  after  a  successful  opera- 
tlon>  the  patient  can  nfct  make  out  quite  well  the  impressions  received  by  him,  and 
requires  long  pnq^^  to  gain  the  full  benefit  of  the  reacquired  visual  power. 
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The  circumstances  are  more  unfavorable,  when  the  cataract  has  been  developed 
in  early  childhood,  or  during  foetal  life ;  and  this  is  the  more  important,  as  a  consid¬ 
erable  extent  of  such  cataracts  is  accompanied  by  incomplete  development  in  the 
other  parts,  and  by  visual  disturbances  dependent  on  them.  If  the  cataract  be 
double,  nystagmus  usually  occurs  early.  This  increases  in  intensity  with  time,  and 
soon  causes  a  strabismus  of  one  of  the  eyes.  Besides  this,  experience  shows  us  that 
the  functional  activity  of  the  retina  often  diminishes  at  the  same  time;  this  diminution 
increases  if  the  operation  he  postponed,  and  often  becomes  an  actual  binocular 
amblyopia  before  the  commencement  of  puberty,  and  renders  fruitless  all  attempts 
at  cure.  If  the  cataract  be  and  remain  monocular  for  years,  amblyopia  and  stra¬ 
bismus  of  the  cataractous  eye  is  a  very  usual  result.  It  is  true,  however,  that  cases 
have  occurred  where  cataracts  developed  in  early  life  have  been  operated  on  at  an 
advanced  age,  with  the  best  results,  and  the  eye  has  retained  its  general  position 
and  mobility.  ( Graefe ,  Knapp.) 

Treatment. — By  this  we  attempt  to  cause  incipient  cataracts  to  recede,  or  at 
least  impede  their  course.  Where  the  cataractous  cloudiness  is  solely  the  expres¬ 
sion  of  a  recent  inflammation,  which  is  running  its  course,  we  may  often  fulfill  this 
indication  by  proper  antiphlogistic  treatment ;  otherwise  we  must  attempt  to  diminish, 
as  much  as  possible,  the  disturbance  of  vision  accompanying  the  formation  of  the 
cataract,  until  its  removal  from  the  axis  of  vision  can  be  most  easily  and  safely 
accomplished. 

A.  1.  It  is  at  least  doubtful  if  cataracts  can  be  caused  to  recede  by  therapeutic 
measures. 

It  is  true,  several  credible  authors  say  they  have  seen  existing  cataractous  opacities  clear  up 
under  the  systematic  use  of  mercury,  and  after  frictions  of  iodide  of  potassium  ointmeut  about  the 
eyes  for  months,  after  the  internal  and  external  use  of  phosphorus  ( Tavignot ),  after  treatment 
with  electricity  (Faye),  after  hydropathic  treatment  at  Karlsbad,  Eger,  &c.  ( JETimly ,  Arlt).  These 
cases,  however,  are  such  rare  exceptions,  that  they  scarcely  encourage  the  commencement  of  such 
treatment  of  diabetic  cataract  ( Melchoir )  have  been  destroyed.  The  methodically-repeated  para¬ 
centesis  of  the  cornea  is  also  shown  to  be  inefficacious.  (RivaudtfQtndray,  and  others.)  Still, 
some  claim  to  have  temporarily  arrested  the  progress  of  catar!KjSb;pthis  procedure.  ( Secondi. ) 
The  extent  to  which  the  use  of  concentrated  sunlight  may  bes^Jiceable  in  clearing  up  the  cata¬ 
ractous  opacities  (K.  Langenbech)  has  not  yet  been  satisfatf&^W  decided. 

Medical  treatment  may,  however,  be  of  sei^W^nn  so  far  as  it  is  suited  to  remove 
direct  or  indirect  causes  of  cataract. 

It  can  scarcely  be  denied  that,  with  the  removal  of  the  cause,  the  development  of  the  cataract 
may  be  easily  impeded,  and  its  progress  re^^eted.  But  if  this  succeeds,  it  is  evidently  possible 
that  the  already  cloudy  portion  may  be^aused  to  disappear  by  regressive  metamorphosis  and 
absorption,  and  a  relative  cure  thu^mreught  about.  The  indications  for  such  treatment  are 
clearest,  when  certain  diseases  £x^mSe)an  injurious  influence  on  the  nutritive  conditions  of  the 
whole  body,  and  originate  a  paNSvgical  involution,  as  well  as  where  local  inflammations  endan¬ 
ger  the  normal  nutrition  o£4h^Jns. 

2.  But  if  the  causes  or  cataract  escape  recognition,  or  if  they  lie  beyond  the  reach 
of  therapeutic  mea^^h  unripe  cataracts,  it  is  best  patiently  to  await  their  ripening, 
and  direct  our vn^^e  care  to  keeping  off  injurious  influences,  which  may  hasten  the 
growth  of  tfSS^aract,  or  place  the  other  parts  of  the  eye  in  a  condition  to  endanger 
or  ]  'sjtacess  in  future  operations. 


is  purpose  it  is  sufficient  to  live  moderately,  and  it  is  quite  unnecessary  to 
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forbid  customary  habits  that  do  not  injure  the  general  health.  Still,  it  is  wise,  if 
not  absolutely  necessary,  to  insist  on  great  care  of  the  eyes,  and  particularly  to  for¬ 
bid  continuous  employment  which  requires  acute  vision  at  short  distances,  that  is, 
long-continued  reading,  writing,  sewing,  &c. 

3.  In  binocular  cataracts  that  have  attained  a  certain  grade  of  development, 
employments  requiring  sharp  vision  usually  become  impossible.  As  long  as  the 
cataract  is  not  ripe  in  either  eye,  the  indication  is  temporarily  to  diminish  as  much 
as  possible  the  impairment  of  vision,  and  so  render  the  condition  of  the  patient  less 
annoying,  until  an  operation  can  be  undertaken  under  the  most  favorable  circum¬ 
stances.  Shading  of  the  eyes  answers  all  these  purposes,  and  hence  is  instinctively 
used  by  most  cataract  patients,  if  a  more  distinct  view  of  objects  is  desired.  The 
surgeon  may  recommend  broad-brimmed  hats,  eve-shades,  &c.,  if  it  is  desired  to 
keep  off  direct  sun  or  lamp  light ;  but  dark  glasses,  if  bright,  diffuse  light  is  to  be 
subdued. 


Mydriatics  are  much  used  in  such  cases.  Their  action  is  not  under  perfect  control,  however. 
If  solutions  of  atropia,  &c.,  be  dropped  in,  the  pupil  ordinarily  dilates  considerably,  and  vision 
is  often  interfered  with.  The  gain,  therefore,  only  becomes  evident,  where  the  dilatation  attained 
by  shading  the  eye  no  longer  suffices  to  improve  vision  considerably.  Here  the  mydriatics 
remain,  at  least  temporarily,  a  valuable  palliative.  In  other  cases,  simply  shading  the  eye  is 
preferable. 


4.  Of  course,  these  remedies  suffice  only  when  the  cataract  is  progressive,  and 
there  is  a  reasonable  hope  that,  at  no  very  distant  time,  a  successful  operation  may  be 
performed  with  comparatively  little  danger  on  at  least  one  eye.  In  partial  cataracts, 
which  have  become  stationary,  and,  as  experience  teaches,  may  remain  so  for  years, 
or  for  life,  but  where  a  decided  preponderance  of  the  still  normally-transparent  part 
of  the  lens  renders  a  cataract  operation  dangerous,  other  more  effective  means  must 
bo  employed,  if  we  would  not,  for  an  indefinite  time,  leave  the  half-blind  patient  in 
his  pitiable  condition,  or  give  him  the  alternative  of  a  recognizedly  dangerous 
operation. 

In  such  cases,  the  object  is,  by  exposing  transparent  parts  of  the  lenA  to  increase 
the  apparent  brightness  of  the  retinal  images, -and,  at  the  same  tim^CyKeeping  off 
superfluous  light,  to  lessen  the  intensity  of  illumination  of  the  s0ptrum  from  the 
cloudy  portions  of  lens.  The  first  end  may  often  be  attaii^^by  an  iridectomy 
{Graefe,  Steffan ),  the  other  by  shading  the  eyes,  or,  if  n^O0^ry,  by  dark  glasses. 
The  desired  end  is  more  surely  attained,  however,  by  a  ^Trcfcbssful  displacement  of 
the  pupil,  since,  in  this  way,  we  simultaneously  enlafce\ire  passage  for  direct  rays, 
and  partially  cover  the  opacity,  causing  the  disper^n  of  light,  without  the  activity 

the  pupil  or  the  accommodation  of  the  eye  suiting  (PagenstecTier,  Berlin). 

In  fact,  after  such  a  proceeding,^1  vision  is0Jmost  always  very  much  increased, 
and  it  requires  at  most  relatively  weak  to  correct  sufficiently  the  existing 

errors  of  adjustment  in  the  eye.  Still, ^WCdangers  of  the  operation  are  also  of  very 
great  moment,  and  on  the  whole  iLse^rre  more  advisable  to  content  ourselves  with 
the  slighter  but  always  very  satisfactory  results  of  iridectomy.  Of  course,  it  is  pre- 
anpposed  that  the  laminated  ca©jact  is  pure  and  stationary,  and  also  that  a  zone  of 
the  border  of  the  lens,  about  pSm  e  broad,  remains  free. 

If  the  equator  of  the^imdy  stratum  approaches  nearer  to  the  equator  of  the  lens,  the  open- 
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ing  gained  by  the  operation  for  direct  rays  is  much  too  small  to  enable  retinal  images  to  receive 
a  sufficient  apparent  brightness  in  moderate  illumination.  If  the  laminated  cataract  be  impure, 
if  other  and  particularly  superficial  strata  begin  to  cloud  up,  the  operation  is  not  worth  while, 
as  the  exposed  pellucid  borders  of  the  lens,  as  a  rule,  soon  become  impassable  again  for  direct 
rays,  and  the  temporary  gain  is  outweighed  by  the  cosmetic  injuries,  and  by  the  objections 
that  a  dilated  or  displaced  pupil  subsequently  offer  to  undertaking  an  operation  for  cataract. 


With  similar  reservations,  displacement  of  the  pupil  may,  a3  we  know  from  expe¬ 
rience,  be  serviceable  in  other  forms  of  partial  cataract,  and  particularly,  also,  in 
ectopia  of  the  lens.  In  the  latter  case,  the  pupil  must,  of  course,  be  displaced  toward 
the  part  of  the  lens-border  which  is  connected  to  the  ciliary  body,  so  that  the  por¬ 
tion  of  the  lens  that  was  exposed  in  the  pupil  may  be  covered  by  the  iris.  ( Pagen - 
stecher ,  Wecher,  Knapp.) 


B.  When  the  cataract  is  ripe,  the  indications  are  for  its  removal  by  operation, 
and  only  circumstances,  independent  of  it,  can  render  advisable  or  necessary  the  post¬ 
ponement  or  entire  neglect  of  the  operation. 

The  idea  of  a  ripe  cataract  is  not  very  exact.  It  depends  chiefly  on  the  amount 
of  difficulty  and  danger  which  arises  in  a  cataract  operation  from  the  state  of  the  lens 
itself.  It  therefore  varies,  also,  with  the  different  methods  of  operation  that  maybe 
used  in  any  case,  and  is  usually  the  more  extended  the  more  numerous  the  means 
these  offer  for  removing  the  entire  cataract  safely  from  the  eye. 

In  this  regard  the  condition  of  the  margin  of  the  lens  is  of  the  utmost  importance. 
Where  the  exterior  strata  are  pulpy  or  fluid,  the  evacuation  of  even  a  large  transpa¬ 
rent  and  normally  consistent  nucleus  is  not  difficult;  hence  such  cataracts  are  ripe  for 
operation.  The  existence  of  a  thin,  perfectly  normal,  cortical  layer,  does  not  imply 
any  peculiar  dangers  if  the  rest  of  the  lens  be  sclerosed,  for  then  the  connection 
between  cortex  and  nucleus  is  very  intimate,  and  the  crystalline  is  readily  separated 
from  the  capsule,  or  only  leaves  some  scanty  remains  in  it.  If  the  peripheral  layers 
have  preserved  their  transparency,  or  at  least  their  normal  consistency,  to  only  a 
moderate  depth,  they  are  firmly  attached  to  the  onpsule,  and  their  evacuation  can 
not  be  attained  without  energetic,  and  therefore  dangerous^daanipulation.  The  flaps 
of  the  capsule  formed  by  the  operation  may  retract  wh^Kdiificulty,  readily  adhere 
together  again,  and  exclude  the  subjacent  lens-tis^u^from  the  aqueous  humor, 
and  prevent  its  absorption.  Moreover,  the  portiomAOens  that  are  slightly  clouded 
and  of  normal  consistence,  swell  up  under  the  ^fl^ence  of  the  aqueous  and  irritate 
the  iris  mechanically,  perhaps  also  chemic \^^yBagenstecher.)  And  so  far  as  they 
have  maintained  their  organic  connection  witp  the  capsule,  they  proliferate,  and  may 
possibly  cause  increased  disease  of  the  ife;hboring  parts  of  the  eye.  ( Graefe .)  The 
result  of  the  operation  is,  therefore,  atQtfist  a  secondary  cataract ;  but  there  is  o!ten 
an  inflammation  that  seriously  tlicd^ns  the  existence  of  the  eye.  Even  if  this  be 
successfully  treated,  it  greatly  the  subsequent  removal  of  the  secondary  cata¬ 

ract,  by  forming  posterior  sw^wlia,  membranous  formations  on  the  posterior  surface 
of  the  iris,  chalky  dep  the  capsule,  &c.  In  short,  such  cataracts  are  unripe 

for  operation. 

In  order  to  hasterf^nQ) roper  period  for  operation  in  such  cases,  and  at  the  same  t 
the  above-mentione^Qjangers,  the  artificial  ripening  of  the  cataract,  by  opening  of  the  anterior 
capsule,  has  ^gai^teeen  recently  attempted,  and  with  favorable  results.  For  this  purpose  an 
iridectomy  wwjfirst  made,  and  after  five  weeks  at  least,  a  cataract-needle  was  passed  throug 
the  corue£uanVa  crucial  incision  made  in  the  capsule,  or  even  the  lens-substance  proper  bio' 
up.  AJ^mdays  afterward  the  cataract  was  removed.  {Graefe.)  Others  wounded  thecapsuf 
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with  the  lance-shaped  knife  at  the  time  of  the  iridectomy,  or  punctured  it  with  a  needle,  and, 
after  eight  days,  operated  for  cataract  and  iridectomy  at  the  same  time.  ( Mannhardt .)  But  it 
soon  appeared  that  this  operation  was  not  by  any  means  a  safe  one,  but  that,  in  spite  of  all  care, 
great  swelling  might  occur,  and  the  inflammatory  reaction  could  not  always  be  limited,  and  the 
eye  was  often  lost.  (Aril.)  Hence  forced  ripening  must  be  regarded  as  a  very  doubtful  under¬ 
taking.  Perhaps  the  danger  may  be  somewhat  avoided  by  opening  the  posterior  capsule  with  ? 
needle  passed  through  the  sclera,  thus  escaping  the  action  of  the  swelled  portions  of  lens  on  the 
iris. 


Total  cataracts,  where  all  the  constituents  are  far  advanced  in  cataractous  degene¬ 
ration,  are  most  favorable  for  operation.  But  the  advantages  of  ripeness  do  not 
regularly  increase,  if  the  cataract  continues  to  change  more  and  more.  On  the 
contrary,  the  secondary  metamorphoses  have  certain  disadvantages,  which  may  not 
only  render  more  difficult  the  performance  of  the  operation,  hut  may  have  a  bad 
influence  on  the  result.  A  cataract  may  be  overripe ,  in  a  had  sense  of  the  word. 
(Arlt.)  Cataracts  whose  cortex  or  entire  structure  is  broken  down  into  a  chalky, 
milky  fluid,  full  of  small  sandy  granules,  or  thickened  to  a  fatty,  chalky  pulp ;  but 
particularly  cataracts  whose  cortical  strata  are  transformed  to  a  dry,  friable  mass 
adherent  to  the  capsule,  can  not  be  removed  without  tbe  greatest  danger,  as  it  is 
difficult  to  remove  all  the  hard  chalky  fragments  from  the  eye;  they  are  apt  to 
remain  behind  the  iris  and  act  as  foreign  bodies. 

1.  Where  the  cataract  is  ripe  or  overripe,  the  urgency  of  the  operation  greatly 
depends  on  whether  the  function  of  one  or  both  eyes  be  greatly  impaired  or  entirely 
destroyed. 

a.  If  one  eye  is  cataractous,  while  the  functions  of  the  other  are  normally  per¬ 
formed  or  only  slightly  impaired,  the  operation  should  only  be  undertaken  when 
the  favorable  results  maybe  regarded  as  nearly  certain ;  of  course,  this  does  not 
include  cases  in  which  the  long  retention  of  the  cataract  in  the  eye  is  itself  inju¬ 
rious,  as  in  traumatic  cataracts  which  swell  greatly,  prolapsed  lenses  and  parts  of 
.ens,  &c. 


cessfqtfS^  i: 

imp 


indeed  not 
'mportant,  so 


tant  point  is,  that,  in  the 
t  any  time  quite  blind, 
refraction  of  the  two  eyes  will 


The  advantages  accruing  to  the  patient,  in  case  the  operation  is  successfi 
slight.  First,  we  have  the  cosmetic  interest,  and  in  young  persons  this 
that  it  alone  may  indicate  the  operation,  even  if  want  of  functional  powm^^he  parts  sensitive 
to  light  reuder  restoration  of  vision  out  of  the  question.  Besides  this,  ^^kjreyes  are  enabled  to 
act  together,  the  visual  field  is  enlarged,  the  intensity  of  opticalKii^{\e&sions  and  the  correct 
judgment  of  small  distances  and  dimensions  increased.  Another 
subsequent  formation  of  cataract  in  the  other  eye,  the  patient/§>2Hrfi! 

The  patient  should  be  told,  before  operation,  that  the  unequa/  refi 
he  injuriously  felt  in  sharp  fixation,  since  the  circles  of  Jmpersion  of  the  lensless  eye,  and  the 
sharp  retinal  images  of  the  sound  eye,  unite  to  a  commo mj&distincb  perception,  and  that  this  evil 
can  not  be  prevented  by  the  use  of  a  suitable  conv^J^lass,  on  account  of  the  unavoidable  ine¬ 
quality  of  the  images  and  of  the  loss  of  accommM^Jon  in  the  lensless  eye.  It  is  true  that,  in 
sharp  vision,  the  patients  learn  to  avoid  the  cmql^^^ispersion,  and  so  all  disturbance  disappears. 
More  frequently,  however,  they  overcome  t^Qfctter  by  entirely  suppressing  the  perceptions  of 
Ihe  lensless  eye,  which  finally  causes  itTTllVess  of  the  retina,  and,  in  young  patients,  amblyopia. 
On  the  other  hand,  the  objections  K^se  of  failure  are  not  unfrequently  important,  and  are 
>h  as  to  cause  operation  on  one  q(jWx)  appear  unadvisable,  as  long  as  the  other  is  serviceable, 
the  eye  operated  on  is  quicklv-raftroyed  and  soon  becomes  quiet,  we  may  at  least  console 
ourselves,  that,  besides  the  Inflow  the  eye,  which  was  blind  at  any  rate,  the  patient  has  only 
e  pain  of  the  operaticqK^^  after-treatment  to  complain  of.  But  the  inflammation  may 
continue  for  months,  wi^ij^vere  pain  ;  then  relapses  continually  occur,  and  do  not  cease  till 
e  other  eye  has  became  cataractous,  or  perhaps  sympathetically  inflamed,  and  during  the 
ole  of  this  tim^fajgp,tient  has  been  prevented  from  using  the  sound  eye 
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h.  If  the  cataract  is  fully  formed  in  one  eye,  and  so  far  advanced  in  the  other  as 
to  cause  decided  impairment  of  vision  ;  or  if  the  second  eye  has,  from  any  cause, 
become  affected  in  its  functional  power,  or  if  both  eyes  are  affected  with  ripe  cata¬ 
ract,  the  operation  is  to  be  immediately  undertaken,  if  other  circumstances,  which 
can  not  be  removed,  do  not  require  its  postponement. 

The  question,  whether  both  eyes  shall  be  operated  on  at  one  sitting  (where  there  is  binocular, 
ripe,  or  overripe  cataract),  may  be  answered  affirmatively  in  those  cases  where,  after  carefully 
weighing  all  circumstances,  the  result  appears  quite  certain.  But  in  proportion  as  the  guarantees  for 
the  success  of  the  operation  diminish,  the  considerations  against  it  increase.  The  most  skillful 
and  experienced  ophthalmic  surgeons  contradict  each  other  on  this  point,  and  contend  with  rea¬ 
sons  that  can  not  be  refuted,  but  only  weigh  more  or  less  heavily.  ( Ritterich .) 


2.  Before  operating  on  a  ripe  or  unripe  cataract,  there  are  many  other  circum¬ 
stances  to  be  weighed. 

a.  The  condition  of  the  eye  itself.  In  general,  it  is  a  rule  only  to  operate  when 
no  diseased  changes  exist  in  the  eye  or  surrounding  parts,  which  will  unfavorably 
influence  the  cure  after  operation,  or  which,  in  case  the  operation  succeeds,  will 
diminish  the  patient’s  gain  to  the  lowest  point. 


Thus,  inflammations  of  the  globe  or  its  surroundings  serve  as  temporary  contraindications, 
except  when,  after  wounds  of  the  capsule,  a  swelling  or  dislocated  lens  gives  a  mechanical  cause 
for  the  existence  and  progress  of  the  inflammation  ;  then,  in  proportion  to  the  danger  connected 
with  the  inflammation,  the  indications  become  more  urgent.  Chronic  inflammation  of  the  sur¬ 
rounding  parts,  habitual  blepharitis  ciliaris,  senile  conjunctivitis,  chronic  trachoma,  lachrymal 
blennorrhcea  of  several  years’  duration,  &c.,  sometimes,  however,  form  an  exception,  though  they 
may  be  troublesome  during  the  after-treatment ;  for  their  perfect  cure  is  not  unfrequently  very 
difficult,  or  takes  a  long  time,  which  is  occasionally  an  important  consideration  in  old  persons. 

In  the  same  way  changes  of  position  in  the  lids  (entropion  and  ectropion),  trichiasis,  <fcc., 
which  expose  the  eye  to  external  injury,  or  are  even  accompanied  by  direct  mechanical  irritation, 
are  to  be  regarded  as  temporary  obstacles  to  the  operation.  During  their  existence,  cataractous 
operation  is  only  justifiable  under  the  most  urgent  circumstances,  and,  if  it  is  possible,  they  should 
be  cured  before  the  operation  is  undertaken.  , 

If  the  retina  and  optic  nerve  have  already  lost  part  of  their  functional  power,  the  operation  is, 
in  most  cases,  fruitless,  or  even  injurious.  Hence,  before  openj^g^ve  should  not  neglect  to 
examine  most  carefully  the  state  of  the  sensitiveness  to  light  ^yHhe  extent  of  the  visual  fiek, 
especially  when  there  is  passive  hypersemia  of  the  ciliary  x&bfai,  traces  of  precedent  inflamma¬ 
tion  in  the  deeper  parts  of  the  eye,  or  a  decided  myopic  fo&fuion,  which  disposes  to  sclerectasia 
and  choroiditis  posterior;  or,  if  a  conjunctival  or  diafrrodataract,  or  an  already-developed  cap¬ 
sular  cataract,  or  a  partly  or  entirely  fluid  senU^^^ract  exist,  as  these  are  more  frequent  y 
accompanied  by  amblyopia  than  other  forms.  fmcTScided  signs  of  functional  disturbance  o 
the  retina  are  found,  the  operation  is  best  avfeed^unless  the  patient  insist  on  it,  in  spite  of  a 
representations,  or  unless  the  cosmetic  effec^^^f  importance,  and  a  slightly  dangerous  operatio 
promises  success.  A  further  exception  incurs  in  cases  where  existing  obtuseness  of  the  retina  or 
the  amblyopia  may  be  explained  by^^Kfong  disuse  of  the  eye,  as,  under  such  circumstances, 
suitable  use  not  unfrequently  inqretf»fie  functional  power  of  the  retina  to  a  satisfactory  ex  en  . 

Extensive  corneal  opacity  M^mpillary  attachments  are  not  contraindications;  they  ony 
require  modifications  of  th»  ^(r^eding,  and  influence  the  prognosis ;  for  the  former  threaten  a ' 
cicatritial  keratitis,  or  at  l\gs^an  increase  of  the  existing  corneal  opacity;  the  latter  ob^tiuc 
escape  of  the  cataract,  £jjd  tEe  retraction  of  the  divided  edges  of  the  capsule. 

1.  We  must  t^s^consider  the  health  of  the  patient,  as  far  as  it  can  influence  the 
removal  oMSCWl  disturbance  caused  by  the  operation,  or  in  any  way  endange 
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perhaps,  have  already  lost  one  eye  after  a  well-performed  operation.  The  prognosis  is  the  worse 
the  severer  the  operation.  W ell-pronounced  gout,  secondary  syphilis,  tuberculosis  or  developed 
scrofula,  are  also  injurious,  and  render  the  operation  dangerous,  particularly  at  the  time  of  fresh 
attacks.  In  drunkards,  also,  we  sometimes  have  the  worst  results,  especially  if  delirium  tremens 
occur  during  the  after-treatment.  ( Sichel .)  Moreover,  experienced  surgeons  avoid  the  periods  of 
menstruation  or  pregnancy;  the  latter,  on  account  of  the  danger  caused  by  the  frequent  vomiting, 
inability  of  preserving  certain  positions  of  the  body,  &c.,  accompanying  this  condition.  On 
similar  grounds,  urinary  troubles,  asthma,  chronic  bronchial  catarrh,  &c.,  are  much  feared  during 
the  after-treatment.  Habitual  headaches,  and  especially  severe  and  frequent  toothache,  nasal 
catarrh,  and  inclination  to  spasms,  are  to  be  considered  as  very  disagreeable  and  even  dangerous 
complications. 

c.  The  age  of  the  patient  influences  more  the  choice  of  the  method  than  the  indica¬ 
tions  for  operation. 


Childhood  is  not,  as  was  formerly  supposed,  a  temporary  obstacle  to  the  operation.  On  the 
contrary,  it  is  at  present  urged  on  all  sides,  that  the  operation  should  be  done  as  soon  as  possible 
after  the  cataract  is  ripe,  to  anticipate  the  evil  results  of  a  long  disuse  of  the  child’s  eyes.  In  con¬ 
genital  cataract,  the  operation  may  be  performed  without  particular  danger  in  the  first  months  of 
life;  still,  between  the  second  and  fourth  years  is  considered  the  most  suitable  time,  as  the  child 
is  then  usually  past  the  most  changeable  period,  while  the  evil  results  of  the  cataract-blindness 
have  not  usually  attained  an  incurable  grade  at  that  time  (Schon).  Subsequently,  in  females, 
the  commencement  of  menstruation,  or  of  the  change  of  life,  would  seem  to  indicate  delay. 
Advanced  age  alone  is  no  contraindication,  as  more  than  one  centenarian  has  been  operated  on 
with  the  best  results  It  is  only  less  favorable,  because  more  often  accompanied  by  marasmus 
and  other  difficulties  (&),  and  also  with  diminished  powers  of  endurance.  Moreover,  very  old 
and  particularly  marasmatic  persons  suffer  from  lying  quiet,  and  incline  to  hypostatic  pneu¬ 
monia,  which  may  even  prove  fatal. 

d.  The  surroundings  of  the  patient  during  the  after-treatment.  A  quiet,  well- 
ventilated,  dry  chamber,  which  may,  as  required,  be  darkened  or  illuminated ;  a 
comfortable,  not  too  warm,  bed,  with  mechanism  enabling  the  patient  to  sit  up 
without  muscular  exertion;  a  well-constructed  easy-chair,  a  bed-pan*ajm  urinal;  a 
practised  and  careful  nurse,  and  suitable  diet,  are  necessary  requirem^ts,  and  if  any 
or  all  of  them  are  wanting,  we  had  better  postpone  the  operatijmMipecially  if  it  is 
a  severe  one.  Hence  persons  not  well  off  should  be  directed  HJ^hospital,  where  all 
these  requirements  are  more  easily  obtained.  UnfortunatefoOUewever,  in  such  insti¬ 
tutions,  the  crowding  of  the  patients  and  other  wellJ*iri©h  evils  most  frequently 
j  interfere  with  the  otherwise  favorable  conditions-aniJ&^ually  diminish  the  per¬ 
centage  of  cures. 

e>  The  time  of  year.  In  general  we  may  operate  at  any  time  of  the  year  with 
an  expectation  of  success ;  still,  it  is  better  to  extensive  operations  during  the  hot 
Summer  months,  as,  during  great  heat,^v/pqt43  do  not  80  readily  heal  by  the  first 
intention ;  moreover,  the  requisite  restjNfea  becomes  very  tiresome,  or  even  unbear- 
ahle,  to  the  patient ;  hence  the  sucfl^sfil  the  operation  is  endangered.  On  the  other 
hand,  Winter  is  objectionable,  becahser  patients  are  confined  to  their  chamber  longer 
aud  convalescence  is  greatly  pi^picted. 

/.  When  epidemics,  suchQ^ cholera,  are  raging,  we  should  not  operate,  as  de¬ 
pressing  affections  of  {foOtind,  especially  great  anxiety,  impede  the  cure.  The 
occurrence  of  hospitaM^hgrene  and  of  diphtheria  {Horner)  forms  a  direct  contrain¬ 
dication  to  extensi^A  caxaract  operations,  especially  in  hospitals. 

3.  Having  oH£§\cDfetermined  on  operating,  the  condition  of  the  cataract  and  the 
^cigliboring  #^ts  must  be  carefully  determined ;  for  on  this  depends  the  choice  of 


the 
the  c 


pi'oceedihg'by  which  the  cataract  may  be  removed  from  the  axis  of  vision  with 
/ease  and  least  danger. 
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a.  Fluid  and  pulpy  as  well  as  pasty  total  cataracts,  without  consistent  nuclei, 
may ’be  easily  removed  by  cutting  or  tearing  the  capsule  ( division  or  discission). 
After  such  an  operation,  the  cataractous  substance  usually  absorbs  quickly  and 
entirely.  At  the  same  time  the  edges  of  the  capsule,  which  have  remained  in  con¬ 
tact  with  the  margin  of  the  lens,  retract,  and,  if  the  capsule  has  been  sufficiently 
divided,  the  pupil  is  usually  exposed.  Under  such  circumstances  the  reaction  is 
usually  slight,  or  not  difficult  to  suppress,  and  this  is  more  apt  to  be  the  case  as 
such  cataracts  usually  occur  in  young  persons,  where  the  iris  is  less  sensitive  to 
mechanical  irritation,  and  may  easily  be  kept  away  from  the  dislocated  fragments  of 
lens  by  the  use  of  mydriatics. 


Resorption  does  not  always  go  on  as  we  would  wish.  In  cataracts  that  are  not  entirely  fluid, 
it  not  unfrequently  happens  that,  in  spite  of  extensive  division  of  the  capsule,  while  the  disinte¬ 
grated  portions  are  absorbed,  the  cataractous  substance  thickens,  cakes  together,  and  may  remain 
unchanged  for  a  long  while.  Then  weeks  and  even  months  pass  before  rents  appear.  These 
gradually  increase  in  length  and  breadth,  and  finally  the  different  pieces  fall  apart  If  the  capsule 
were  not  sufficiently  divided,  the  edges  of  the  wound  unite  and  protect  part  or  all  of  the  contents 
from  the  aqueous,  and  the  operation  must  be  repeated.  It  is  often  necessary  to  operate  several 
times  at  suitable  intervals  in  order  to  attain  our  object.  Discission  is  a  very  imperfect  operation. 


Very  soft  and  fluid  cataracts  may  now  be  removed  directly  from  the  eye.  It 
only  requires  a  linear  corneal  wound  (which  readily  heals),  and  the  opening  of  the 
capsule ;  for  the  pressure  that  the  recti  muscles  exercise  on  the  vitreous  is  propa¬ 
gated  to  the  contents  of  the  capsule,  and  evacuates  it.  If  any  portions  remain,  t  ley 
may  partly,  at  least,  be  removed  by  a  delicate  spoon.  ( Linear  extraction ,  Falucci, 

Graefe.) 


Compared  with  division,  this  operation  has  the  advantage  of  making  no  demands  on  h 
resorbent  powers  of  the  interior  parts  of  the  eye,  and  when  perfectly  successful,  it  escapes 
dangers  arising  from  the  contact  of  portions  of  lens  with  the  ins,  and  the  linear  lnclslon 
cornea  permits  the  removal  by  the  forceps  of  any  portions  of  candle  that,  from  dePoslt' 
them,  have  lost  the  power  of  retracting.  But  along  with  thes^^tages  are  certain  d  .  • 
In  unruly  patients,  who  strain  during  the  operation,  and  partrfM'ly  in  children,  a  po 
iris  is  often  protruded  through  the  wound  with  the  catara^QSd  becomes  attached  ‘he  ’ 
a  displacement  of  the  pupil,  or  the  prolapse  may  become  *W*tarting-point  for  8evere  ‘"  „  ot 

Frequently,  spasmodic  contraction  of  the  ocular  muWcauses  rupture  of  the  ™  e  ‘° 
the  vitreous,  L  latter  escapes  through  the  c-wOound.  and  pushes  the 
the  operation  must  be  stopped,  before  its  conrnl^ \hese,4isadvantages  may  be 
anaesthesia,  but  at  the  expense  of  certain  mintages,  for,  if  the  muscles  of  the  )  ‘  tk 

the  cataract  can  not  escape  unaided.  Prc0e  from  without,  or  the  frequent 
spoon,  are  necessary  for  the  removal  <^ie  pulp.  Notwithstanding  these  imhtogp 
the  scooping-out  is  often  incompletf&T in  spite  of  instillations  of  strong  solutions  rf 
at  the  moment  the  aqueous  escwrtSjtfte  pupil  always  contracts,  and  a  large  p  e(J 

of  the  capsule  remains  inacce§gle  for  the  spoon.  Moreover,  the  nausea  and  vomi| 


I  anaesthetic  is  unfortunates  it  often  induces  secondary  prolapse  of  the  ins  “^vitreon^^ 
In  olden  times,  it  wal^ght  that  very  soft  and  fluid  cataracts  could  be  such  ^ 

a  fine  tube  mtroduced^ough  the  opened  capsule.  ( Sichel .)  Later,  this  almost  foi  go  \ 

method"  was  agabrWgbt  up  {Lavgier),  and  is  said  to  still  have  adherents  in  England.  I  i 
It  is  evident,. hyhSver,  that  cataracts  suited  for  suction  will  be  evacuated  on  openin  V 

and  still  mqY^Qy  passing  in  a  fine  tube,  and  hence  there  will  not  be  much  left  to  suck  ,  ^ 

quently  t2yVeration  may  well  be  considered  as  a  linear  extraction  with,  artific  b# 

It  app^Ag  void  of  all  practical  value,  even  if  with  it  there  be  more  attention  pai  o 
ca^lSeVtensively,  and  thus  avoiding  a  secondary  cataract. 
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d.  If  the  lens  is  not  completely  softened  throughout,  if  a  soft  nuclear  or  a 
cortical  cataract  with  a  cheesy  or  waxy  nucleus,  or  more  especially  an  unripe  or 
partial  cataract,  exist,  there  is  no  difficulty  in  the  performance  of  the  operation. 
Its  results,  however,  are  often  dangerous,  as  from  the  swelling  of  the  pieces  or' 
cataract,  intense  iritis  is  often  produced,  which  occasions  extensive  posterior  synechia 
or  entire  closure  of  the  pupil  and  secondary  cataract ;  it  often  also  progresses  to  the 
ciliary  body  and  the  choroid,  and  interferes  with  the  functions  of  the  eye,  or  eve 
goes  on  to  suppuration  and  destroys  the  globe,  under  the  form  of  suppurative  paL 
ophthalmitis  or  phthisis. 


In  division,  the  action  of  the  aqueous  on  a  large  surface  of  the  divided  lens  causes  great 
swelling;  but  in  linear  extraction,  the  shape,  direction,  and  position  of  the  incision,  as  well  as 
the  escape  of  the  aqueous,  which  causes  contraction  of  the  pupil,  greatly  hinder  the  spontaneous 
evacuation  of  the  denser  portions  of  cataract,  and,  moreover,  do  not  permit  a  complete  breaking 
up,  and  subsequent  scooping  out,  as  a  large  part  of  the  interior  of  the  capsule  is  inaccessible  for 
instruments.  If  the  cataractous  remains  adhere  to  the  capsule,  they  caD  not  be  detached  without 
employing  too  much  force,  even  at  the  places  that  can  be  reached  by  the  spoon  ;  so  that  the 
diminution  in  size  caused  by  the  division  is  more  than  balanced  by  the  irritation  following  the 
operation,  and  by  the  bad  effects  of  the  so  frequently-occurring  prolapses  of  the  iris,  <fcc. 

The  dangers  from  division  and  simple  linear  extraction  of  partly-disintegrated  cataracts 
may,  it  is  true,  be  lessened  by  combining  these  operations  with  a  preliminary  or  coincident 
iridectomy.  ( Graefe .)  Still,  this  combination  is  but  an  imperfect  protection,  especially  in  dis¬ 


cission,  where  the  whole  cataract  remains  in  the  eye,  and  some  of  its  fragments  may  be  displaced, 
full  into  the  anterior  chamber,  <&c.  On  the  other  hand,  in  linear  extraction,  iridectomy  has  the 
advantage  of  increasing  the  accessibility  to  the  capsule,  and  thus  favoring  the  complete  evacua¬ 
tion  of  the  lens.  Still,  the  size  of  the  linear  corneal  wound  is  always  too  small  to  fully  answer 
its  purpose.  A  linear,  slightly  gaping  wound  of  the  cornea,  can  never  permit  the  spontaneous 
escape  of  a  consistent  cataract :  a  spoon  is  required.  But,  from  the  position  of  the  wound,  the 
spoon  must  act  at  a  great  angle ;  it  can  only  seize  the  lens-matter  by  pressing  against  the  cornea 
and  iris.  The  less  firm  parts  of  the  cataracts  are  always  crushed  at  the  first  touch  of  the  spoon, 
and  a  considerable  portion  of  that  in  the  instrument  is  carried  off  by  the  edge  of  the  contracted 
corneal  opening.  At  the  same  time,  the  parts  left  behind  are  scattered  in  all  directions  through 
the  aqueous  chamber,  by  the  pressure  of  the  scoop  and  the  vitreous.  They  can  oi^y  be  removed 
hy  its  frequent  introduction,  which  is  very  irritating,  and  rarely  perfectly  succe^Tm  as  the  pellu- 
cidity  of  the  particles  prevents  their  recognition  ;  and,  moreover,  the  dangar^fin  prolapse  of  the 
Vitreous  urges  a  speedy  termination  of  the  operation.  aS' 

These  objections  are  only  partly  overcome  by  making  the  section  outermost  border  of 

the  cornea,  or  even  a  little  beyond  it,  and  making  it  a  little  lonjVPSjJ^  using  a  broader,  lance- 
shaped  knife.  Experience  shows  that,  even  then,  the  angle  at  whi^jratfe  scoop  acts  on  the  lens,  as 
^ell  as  the  pressure,  is  still  so  great,  that  the  lens  breaks  ©n  behog  seized.  But  even  if  it  is 
brought  to  the  mouth  of  the  wound,  it  can  not  pass  until  ifo  sn?Sns  diminished.  If,  however,  the 
nucleus  is  too  firm  to  break  up,  the  stretching  of  the  arfg&s  of  the  wound  becomes  dangerous. 
Moreover,  we  have  the  lever-like  action  of  the  instruqjen realising  contusion,  and  often  prolapses, 


as  well  as  inflammatory  cloudiness  of  the  vitreous ; 
Mon  of  these  points,  we  can  ascribe  no  true 
een  described  as  spooning  out  of  the  catai 
cataract.  (Schufl.)  It  has  indeed  foun< 
ave  not  been  very  satisfactory.  (Me 
more  suitable  shape  of  the  spoon  ( Cr 


■ter  does  not  always  recede.  In  considera- 
value  to  the  operation,  which  has  lately 
d  has  been  advised  even  for  hard,  nuclear 
few  friends,  as  the  experiments  made  with  it 
’ othmund ,  Graefe ,  Stefan,  Dantone. )  Even  the 

^ - Bowman ),  or  the  substitution  of  a  single  ( Graefe ) 

or  double  hook  (A.  Weber),  which^dje  rendered  possible  a  more  safe  and  certain  seizure  of  the 
cataract,  have  not  rendered  the  ^qjtan-operation  more  popular. 

If  we  wish  to  rem^tXJ^aracts  from  the  eye  which  have  a  half-soft  or  normally- 
consistent  nucleus,  witffcmt  leaving  any  remains  behind,  and  without  injurious  hand- 
mg  of  the  eye,^h^^ound  must  be  made  much  longer  and  must  gape  wider  than 
Can  be  effected  i*fth  the  lance-shaped  knife,  and  the  desired  end  can  only  be 
Stained  b^Ne)hiethods  employed  for  the  removal  of  senile  cataracts. 
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c.  In  cataracts  with  sclerosed  nucleus,  discision  is  in  itself  very  difficult  of 
execution,  since  the  nucleus  constantly  turns  aside  from  the  needle,  on  account  of 
the  lack  of  a  resistant  Substratum,  and  on  account  of  its  hardness.  In  the  best  case 
we  only  succeed  in  breaking  up  the  lens  into  large  pieces,  which  then  usually 
excite  very  intense  inflammation  and  thus  become  destructive  to  the  globe  in  the 
great  majority  of  cases.  Depression  was  formerly,  and  for  a  long  time,  used  to 
displace  hard  cataracts  of  this  kind,  and  to  depress  them  in  the  lower  and  outer 
part  of  the  vitreous  humor  (depression  or  reclination). 

To  this  end  a  straight  cataract  needle  is  thrust  through  the  sclera,  into  the  anterior  cham¬ 
ber,  close  to  the  temporal  portion  of  the  ciliary  processes  and  past  the  pupillary  margin, 
through  the  periphery  of  the  lens,  pushed  along  as  far  as  the  upper  and  inner  edge  of  the  optic 
foramen,  then  turned  flat  over  the  center  of  the  cataract,  and  then  a  gentle,  gradually  increas¬ 
ing  pressure  is  exerted  upon  the  latter,  so  that  the  lens  may  be  loosened  from  its  connection 
with  the  zonula  throughout  as  great  an  extent  as  possible.  This  being  done,  the  handle  of  the 
needle  is  raised  in  the  meridian  plane  of  the  point  of  entrance,  and  thus  the  cataract  with  the 
capsule  is  depressed  into  the  lower  and  outer  part  of  the  vitreous  humor.  By  a  slight  turning 
of  the  needle  upon  its  axis,  the  point,  which  easily  catches  in  the  depressed  portions  of  the 
cataract,  becomes  free,  and  can  be  drawn  flatly  from  the  wound  without  danger  that  in  this 
maneuver  the  cataract  will  follow,  and  reach  a  spot  in  which  it  may  cleave  less  closely,  or 
could  even  endanger  the  vascular  tissues  of  the  globe. 

This  procedure  is  still  applicable  in  cases  of  a  very  large  sclerosed  nucleus,  and 
proportionately  thin  but  tough  cortex.  In  a  very  thick  cortical  layer,  especially  if 
it  is  soft,  depression  has  the  disadvantage,  that  the  largest  part  of  the  cortex  is 
stripped  off  in  its  entrance  into  the  wound  of  the  vitreous,  that  is  to  say,  remains 
behind  in  the  posterior  chamber  and  there  causes  the  same  dangers  which  make  us 
fear  the  discision  of  senile  cataract,  The  chief  danger,  however,  lies  in  chronic 
inflammations  of  the  choroid  of  manifold  character,  which  are  excited  by  the 
dislocated  nucleus  as  a  foreign  body,  often  do  not  appear  until  weeks,  months,  and 
even  years  have  elapsed,  and  destroy  the  globe,  usually  very  great  and  tedious 
sufferings,  and  even  often  affect  the  second  eye  sympau^cimy. 

In  view  of  all  this,  extraction  appears  as  the  justifiable  method  for  such 
cataracts.  If  this  method,  however,  is  to  be  dangerous  than  discision  and 
depression,  the  extraction  of  the  cataract  musM^iffected  by  the  muscular  pressure, 
and  can  only  be  assisted  by  careful  maniia*iE©bn.  It  is  further  necessary  that  the 
stripping  off  of  the  disintegrated,  or  srillVipf  mally  consistent  cortex,  be  as  little  as 
possible,  and  that  all  laceration  of  tliM&tfs,  particularly  of  the  angles  of  the  wound, 
be  avoided.  These  demands  can  only W  satisfied  by  a  wound  in  the  peripherical  zone 
of  the  cornea,  or  in  the  most  afc&Srfor  scleral  margin,  a  wound  the  plane  of  which 
cuts  the  corneal  axis  far  inril^jwf  the  center  of  curvature  of  both  surfaces  of  the 
cornea,  at  almost  a  right  ajrae,  and  thus  fixes  the  limits  of  a  flap,  the  base  of  which 
at  least  corresponds  t^Hmwquatorial  diameter  of  the  nucleus  of  the  cataract,  aiK 
which,  at  the  vertex,  a&fnvs  of  a  gaping,  corresponding  to  the  axis  of  the  cataractous 
nucleus. 

The  tranvej^^iameter  of  the  crystalline  lens  is  at  most  10  millm.,  the  axis, 
4  millms The  horizontal  perimeter  of  the  lens  should  lienee  bo 
reckonecf^Vthe  maximum,  at  less  than  23  millms.  If  it  were  a  question  of  removing 
compk^ly  every  cataract  from  the  eyes,  without  laceration  of  the  angles  of  t  ie 
wom^/and  without  stripping  off  the  cortical  layers,  the  length  of  the  section  nius 
gQeast  equal  more  than  half  the  axis  of  the  transverse  diameter  of  the  lens,  an 
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therefore,  for  the  largest  cataracts,  reach  12  millms.  In  practice,  however,  this 
demand  is  modified  by  the  quality  of  the  cortical  layers.  In  fnct,  a  cataract  inclosed 
in  the  uninjured  capsule  may  be  evacuated  through  a  much  smaller  opening  with¬ 
out  any  dangerous  laceration  of  the  edges  of  the  wound,  since  the  soft  cortex 
yields  easily,  and  the  cataract  stretches  thus  somewhat  in  length.  If,  however,  the 
capsule  remains  behind  in  the  eye,  the  cataract  does  not  reach,  in  its  entirety,  the 
wound  in  the  sclera ;  a  part  of  the  superficial  soft  cortical  layer  is  rather  always 
stripped  off  at  the  edges  of  the  wound  in  the  opening  of  the  capsule  and  at  the 
border  of  the  natural  or  artificial  pupil.  If  the  cortical  layers  are  still  of  normal 
consistency,  a  large  portion  of  them  remains  adherent,  in  the  form  of  a  shell,  to 
the  inner  half  of  the  capsule,  and  only  the  nucleus  comes  out.  In  every  case, 
therefore,  the  cataract  is  rendered  considerably  smaller  in  the  relative  dimensions 
before  its  exit,  which  admits  of  a  diminution  in  the  length  of  the  wound.  Among 
about  three  hundred  and  fifty  extracted  cataracts,  preserved  in  a  weak  solution  of 
alcohol,  were  only  two  deep  coffee-brown  nuclei  divested  of  the  cortex,  the  equato¬ 
rial  diameter  of  which  measured  7. 6  and  7. 4  millm. ,  the  axis  3.5  and  3. 2  millm.  Only 
a  few  of  the  remaining  nuclei  approached  these  dimensions,  the  rest  were  much 
smaller.  If,  therefore,  we  wish  to  avoid  the  laceration  of  the  angles  and  edges  of 
the  wound,  the  length  of  the  wound  must,  in  all  cases,  be  a  little  more  than  9.4 
millm.  If,  however,  we  wish  to  extract  the  cataract  easily,  and  diminish  the 
stripping  off  of  the  cortex  to  the  minimum,  an  enlargement  of  the  length  of  the 
wound  is  urgently  demanded  on  account  of  the  stiffness  of  the  cornea  ;  the  wound 
should  not  measure  less  than  10  millm.,  in  order  that  a  sufficient  gaping  in  the 
middle  of  the  flap  may  be  rendered  possible. 

The  opening  in  the  posterior  corneal  surface  now  measures  in  the  middle  about 
11  millm.  {Ed.  Jaeger.)  With  a  radius  of  curvature  of  6.7  millm.,  the  length  of  a 
meridian  of  the  posterior  corneal  surface  would  be  estimated  at  about  13  millm. 
A  section  running  in  the  horizontal  meridian  of  the  eye,  bisecting  the  internal 
surface  of  the  cornea,  must  therefore  create  a  wound  whose  circuntference  mea¬ 
sures  about  26  millm.  Such  an  opening,  however,  so  far  excee^Gt^  horizontal 
circumference  of  the  lens,  that  from  the  side  of  the  cornea  no^nous  hindrance 
can  result  to  the  exit  even  of  very  large  cataracts. 

In  fact,  such  a  section,  for  the  purpose  of  an  extracti^nQji  cataracts,  has  been 
proposed,  and  with  it  also  satisfactory  results  have  obtained  in  a  number 
of  cases  (Tranverse  extraction,  Kucliler). 

It  is,  however,  evident  that  the  cicatrix  of  a  '(^und  passing  transversely  across 
tbe  pupil,  must  very  considerably  diminish  the  ^K'er  of  vision  in  the  operated  eye. 
Iu  addition,  it  happens  that  the  power  of  gq  j<2te  of  an  incision  running  in  one  of 
the  greatest  circles  of  the  ideal  corneal  gk©Sis  very  small,  on  account  of  the  stiff¬ 
ness  of  the  comeal  substance.  HencS^fty  a  very  small  zone  of  the  iris  is  laid  bare 
in  the  wound,  and  as  the  remainder it  the  same  time  pinned  between  the  cata¬ 
ract  and  posterior  corneal  surfac\j^iust  experience,  relatively,  a  very  considerable 
stretching,  in  order  that  the  «^<&yact  may  come  out  through  the  pupil. 

An  extraction  of  the  catftvtat  in  this  way  cannot  be  effected  without  stripping 

a  good  deal  of  tln^<^^cal  layers.  Furthermore,  it  is  to  be  considered  that 
the  cataractous  nucl^^h  order  to  reach  the  wound,  must  complete  an  almost 
nght-angled  rotatkjn  abound  its  tranverse  diameter,  which,  with  the  greatness  of 
the  resistance  d^^^suig  such  a  movement,  is  only  possible  by  the  aid  of  violent 
mani pulatio^w  and  must  usually  bring  along  with  it  a  crumbling  of  the  superficial 
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cataractous  layers.  This  drawback  can,  of  course,  be  a  little  lessened  by  removing 
somewhat  the  plane  of  the  incision  from  the  greatest  diameter  of  the  cornea.  In  order, 
however,  that  the  cataract  may  be  removed  from  the  eye  without  very  excessive 
rotation,  the  section  must  fall,  in  its  entire  length,  between  the  scleral  border  and 
the  equator  of  the  nucleus.  The  length  of  an  incision  passing  through  the  middle 
point  of  curvature  which  is  so  far  distant  from  the  vertex  of  the  cornea,  would, 
however,  be  considerably  less  than  is  required.  A  peripherical  corneal  incision 
which  should  admit  of  the  lens  coming  out  with  a  very  small  rotation,  cannot 
hence  lie  in  one  of  the  largest  segments  of  an  ideal  corneal  globe,  but  must  cut 
the  axis  of  the  cornea  at  almost  a  right  angle,  far  in  front  of  the  center  of  curva¬ 
ture  of  the  posterior  surface  of  the  cornea,  and  therefore  form  the  arc  of  a  section 
of  a  circle. 

A  curved  incision  running  in  the  circle  of  origin  of  the  ligamentum  pectinatum 
and  bisecting  it,  reaches,  with  a  radius  of  the  whole  circle  of  origin  of  5.5  millm., 
the  length  of  about  17  millm.,  therefore  gives  us  a  wound  with  a  circumference 
far  exceeding  the  horizontal  circumference  of  the  largest  lens.  The  resistance 
which  is  opposed  in  such  a  curved  incision  to  the  exit  of  the  cataract  is  very 
small,  since  the  already  limited  flap,  by  reason  of  its  height  and  breadth,  can  easily 
yield  to  the  pressure  of  the  cataract  pressing  forward  from  the  vitreous ;  and  as 
half  of  the  ins  is  already  deprived  of  its  support,  hence  a  corresponding  dilatation 
of  the  pupil  may  occur  without  any  considerable  laceration  of  the  iris.  Such  an 
incision  is,  however,  rendered  very  difficult  by  the  anatomical  relations.  The  middle 
portion  of  the  iris  and  lens  projects  considerably  beyond  the  plane  of  origin  of  the 
ligamentum  pectinatum.  The  knife  must  hence  be  introduced  in  the  curve 
through  the  anterior  chamber,  and  must  push  back  the  vertex  of  the  lens  in  making 
its  exit,  by  which  means  the  peripherical  portion  of  the  iris  is  easily  carried  under 
the  edge  of  the  knife.  Moreover,  an  incision  running  in  the  circle  of  origin  of  the 
ligamentum  pectinatum  presupposes  an  uncommonly  broad  wound ;  the  external 
edge  of  the  wound  must  fall  for  about  1  millm.  in  the  and  limbus  conjunc- 

tivalis,  since  the  scleral  border  reaches  perceptibly  faiiJ^^  forward  on  the  anterior 
surface  of  the  cornea  than  on  the  posterior.  Moretfro^  positive  disadvantages  are 
also  attached  to  such  a  maximum  flap  incision,  disposition  and  enormous  power 
of  gaping  take  away  every  support  from  theX^erior  portion  of  the  zonula,  the 
latter  ruptures,  as  it  is  exposed  to  the  entireCprcssure  of  the  vitreous,  and  leads  to 
serious  losses  of  the  latter  fluid;  often  a  portion  of  the  corpus  vitreum  is  even 

evacuated  before  the  cataract,  and  thpOnakes  the  extraction  of  the  latter  extremely 
difficult,  sometimes  almost  impossjbler  Besides  this,  the  iris,  after  the  operation,  is 
pushed  into  the  wound  by  the  vi^J6fs  humor  pressing  forward,  and  thus  a  generally 
very  extensive  prolapse  of  the^HSSs  occasioned,  which  not  only  hinders  the  healing 
of  the  wound,  but  is  in  ajju$fetion  to  endanger,*  in  a  high  degree,  the  success  of  the 
operation,  by  ex citing/^i (pent  inflammation,  and  by  distortion  and  displacement 
of  the  pupil.  We  caiNsnly  partially  obviate  these  drawbacks  by  undertaking  the 
operation  under  cTa^Omoestliesia  of  the  patient,  and  by  excision  of  a  broad  piece 
of  iris  (Jacobson\j 

Hence  it  appears  more  advisable  to  limit  the  height  and  breadth  of  the  flap,  to 
the  oft-tri^Ckstablished  measure. 

At  rate,  a  flap  whose  internal  edge  is  distant  about  half  a  millm.  from  the 
cii^l^\^  origin  of  the  ligamentum  pectinatum,  and  in  which  both  angles  of  the 
w0)id  are  situated  in  the  horizontal  meridian  of  the  cornea,  is  sufficient  to  extract 
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even  very  large  cataracts  under  slight  resistance,  as  a  rule,  even  by  the  pressure  of 
the  vitreous  humor  alone.  In  cataracts  with  smaller  nuclei,  and  pulpy  or  fluid 
cortex,  the  points  of  entrance  and  exit  should  fall  at  some  distance  from  the 
horizontal  diameter  of  the  cornea,  and  thus  the  height  of  the  flap  be  shortened. 
Such  a  flap,  of  slighter  breadth  and  height,  affords  the  important  advantage  of  an 
easier  adjustment  and  surer  healing.  Besides  this,  the  support  which  the  iris  and 
zonula  find  in  the  broad  peripherical  border  of  the  wound  is  usually  sufficient  to 
prevent  prolapses  of  the  iris  and  vitreous  humor  during  and  after  the  operation, 
therefore  makes  it  unnecessary  to  excise  the  iris,  which,  especially  in  young  persons, 
not  only  is  of  cosmetic  importance,  but  also  increases  somewhat  the  functional 
activity  of  the  eye. 

The  flap  extraction,  with  the  curved  section  of  the  cornea,  as  has  long  been 
practiced,  is  a  tolerably  dangerous  undertaking,  and  demands  a  very  sure  and 
practiced  hand,  as  well  as  an  exact  knowledge  of  all  possible  accidents,  and  the 
means  necessary  to  avert  them ;  therefore  a  rich  experience,  if  a  satisfactory  result 
is  to  be  expected. 

Iritis  occurs  much  more  frequently  than  suppuration  of  the  cornea,  after  flap 
extractions.  Slight  iritis  almost  always  occurs.  In  most  cases  it  leaves  behind 
partial  cicatricial  retractions  of  the  pupillary  margin,  and  partial  attachments  of  this 
to  the  remains  of  the  capsule,  which,  however,  usually  cause  but  slight  impairment 
of  vision.  Quite  often,  however,  the  proliferating  process  is  very  intense,  and  causes 
extensive  posterior  synechia  or  complete  closure  of  the  pupil ;  not  unfrequently  it 
extends  to  the  ciliary  processes  and  the  choroid,  and  impairs  the  functional  activity 
of  the  eye,  or  even  causes  atrophy.  Sometimes  the  process  assumes  a  suppurative 
character,  and  the  eye-ball  quickly  atrophies,  or  is  destroyed  by  phthisis  after 
suppuration  of  the  cornea. 

This  destructive  iritis  rarely  appeal’s  till  after  the  second  day ;  it  is  usually  first 
discovered  from  the  fourth  to  the  tenth  day,  or  later.  It  is  much  to  be  feared  when 
the  nucleus  is  hard  and  large,  as  well  as  when  the  evacuation  of  cataract  is 
difficult  on  account  of  insufficient  size  of  the  corneal  wound,  or  cncatricial  or 
spastic  contraction  of  the  pupil,  and  causes  tension  or  bruisiidpbf  the  iris,  and 
also  where  the  manipulation  was  rough,  or  repeated  introduce©*  of  the  spoon  was 
necessary  for  the  removal  of  the  cortical  masses.  The  usHm-cause,  however,  is  the 
retention  of  large  pieces  of  cataract,  or,  still  more,  ^^Otliick  layer  of  normally 
consistent  cortical  substance  attached  to  the  capsule.  mi^/capable  of  swelling.  These 
usually  proliferate  luxuriantly,  and  to  the  mefUhiiical  irritation  of  the  swollen 
particles  add  the  vital  irritation  of  inflammation \Graefe),  thus  in  a  double  manner 
exciting  the  iris  to  reaction.  Beside  tliqAJWilts  of  uveitis,  there  are  extensive 
secondary  cataracts.  Sometimes  the  and  chief  causes  of  iritis  is  a  pro¬ 

lapse  through  the  flap-wound,  and  ctm^Squent  adhesion  and  bruising  of  the  iris. 
Then  the  process  quickly  becomet/TH^^nc.  Exceptionally,  it  is  accompanied  by 
severe  ciliary  irritation,  and  it  ma^tnen  endanger  the  second  eye  sympathetically. 
( Critchett .) 

The  dangers  resulting  mechanical  irritation  in  flap  extractions,  as  in  other 
cataract  operations,  lessened  by  performing  an  iridectomy  several  weeks 

previously,  or  at  the  time.  (  Wenzel,  llichter ,  Graefe.) 

For  we  thus  co?^^^bly  increase  the  space  for  the  escape  of  the  cataract,  and  avoid  bruising 

iris  and  sti^jung  off  the  cortical  substance.  If  the  pupillary  margin  has  been  already 
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bruised  by  the  escaping  cataract,  we  may  remove  the  injured  portion,  and  prevent  its  affecting 
the  healing  process.  Moreover,  we  facilitate  the  access  to  any  retained  portions  of  cataract, 
and  are  often  enabled  to  remove  them  with  the  scoop  without  injury  to  the  parts.  But  if  por¬ 
tions  of  the  cataract  must  still  be  left,  the  diminution  of  the  points  of  contact  with  the  iris, 
and  its  relaxation,  decidedly  decrease  the  irritation.  Besides  all  this,  extensive  prolapse  of  the 
iris  is  avoided,  and  in  a  wide  pupil  a  partial  cicatricial  contraction  of  the  borders  or  a  partial 
posterior  synechia  cannot  cause  so  much  injury  as  if  the  pupil  is  of  normal  size  ;  and  after  a 
large  iridectomy,  a  complete  closure  of  the  pupil  does  not  occur  so  readily  as  if  the  central 
zone  of  the  iris  is  entire. 


According  to  the  above,  the  combined  operation  is  urgently  indicated  in  cata¬ 
racts  with  pulpy,  chalky,  or  normally  consistent  cortices,  which  are  adherent  to  the 
capsule,  when  the  pupil  dilates  but  slightly  on  the  use  of  atropine,  and  hence 
threatens  to  offer  great  opposition  to  the  escape  of  the  cataract ;  when  the  corneal 
wound  is  too  small,  and  the  escape  of  the  lens  is  difficult,  or  the  iris  has  been 
bruised ;  but  particularly  when,  from  any  cause,  portions  of  the  cataract  are  left  in 
the  eye.  (Arlt.)  It  is  also  well  to  perform  an  iridectomy,  when  the  general  state  of 
the  patient  or  of  the  eye  is  not  favorable  to  the  healing  of  the  wound. 


It  is,  however,  going  too  far  to  say,  as  some  do  (Jt fooren),  that  iridectomy  should  be  per¬ 
formed  in  all  cases  of  flap  extraction.  Under  favorable  general  and  local  conditions  and 
successful  termination  of  the  operation,  the  dangers  of  flap  extraction  are  not  sufficient  to 
counterbalance  the  disadvantages  to  vision  from  a  broad  artificial  pupil ;  for  with  strong 
illumination  the  latter  causes  painful  dazzling,  and,  in  proportion  to  its  size,  increases  the 
circles  of  dispersion  that  fall  on  the  retina,  which  is,  of  course,  doubly  felt  from  the  entire 
absence  of  accommodation.  The  clearness  of  eccentric  vision,  and  the  capacity  of  the  patient 
for  seeing  around  him,  when  he  wears  spectacles  ( Graefe ),  are  much  impaired,  for  the  devia¬ 
tion  of  marginal  rays  becomes  very  evident,  on  account  of  the  deficient  arrest  of  the  rays  by 
the  iris. 

Quite  recently,  tapping  the  vitreous  has  been  recommended  as  a  substitute  for  iridectomy. 
The  results  attained  by  it  entitle  it  at  least  to  trial.  It  is  thought  that  the  dangers  of  second¬ 
ary  cataract,  iritis,  closure  of  the  pupil,  choroiditis,  and  even  Unfavorable  healing  of  the 
cornea  may  be  greatly  lessened  by  it,  and  that  the  optical  effect^\iuch  better  than  by  any 
other  operation.  Immediately  after  the  escape' of  the  cataraJc^he  puncture  should  be  made 
with  a  needle,  by  passing  it  through  the  posterior  capsuletftJfel  center  of  the  lenticular  fossa. 
The  immediate  result  is  the  escape  of  some  vitreous  intrtSfe  anterior  chamber,  a  slight  dilata¬ 
tion  of  the  pupil,  and  a  bulging  forward  of  the  prev^Vgl^  relaxed  cornea.  At  the  same  time 
the  capsule  changes  to  a  ring-shaped  pad,  and  is  retired  from  the  region  of  the  pupil,  which 
then  appears  quite  clear,  and  permits  consider/ble^f^rpness  of  vision.  (Hasner. ) 

The  size  of  the  artificially  produced  projapsH^r  the  vitreous  does  not,  however,  lie  entirely 
in  the  hands  of  the  operator,  and  as  a  la^ge'jprolapse  easily  occasions  injury  to  the  eye,  the 
method  seems  hazardous. 

Others,  who  consider  the  retentjqj^jtf  portions  of  cataract  as  the  source  of  all  danger, 
advise  the  extraction  of  the  catara^J^jAl  capsule  entire.  ( Pagenstecher . )  This  sometimes  suc¬ 
ceeds  very  readily  in  cataracts^Mullclvanced  in  retrogressive  metamorphosis,  whose  capsules 
have  become  tough  and  hard/filfim  calcareous  deposits,  and  are  but  slightly  attached  to  the 
lenticular  fossa.  In  priimirjNmtaracts,  on  the  contrary,  such  attempts  are  difficult,  as  may  be 
readily  conceived  from  tnSrirles  of  operation  above  given.  We  first  require  a  large  incision 
downward,  to  compt^fcjjalf  the  circumference,  and  to  make  it  longer ;  this  should  be  beyond 
the  margin  of  the^ikea.  To  facilitate  still  more  the  access  to  the  lens,  a  large  portion  of 
iris  should  be«e3^SJ?a,  and  any  existing  adhesions  of  the  pupillary  margin  to  the  anterior  cap¬ 
sule  shoul^^^fcoken  up  with  a  hook.  If  the  lens  cannot  now  be  luxated  by  a  slight  pressure 
on  the  anter^  scleral  zone,  a  spoon  should  be  passed  behind  it,  and  it,  with  its  capsule,  should 
be  thusjAracted.  If,  however,  the  zonula  is  too  firmly  attached,  it  should  be  first  loosened 
wifh NuJ)o«:,  so  as  to  free  the  capsule.  Since  the  danger  of  large  prolapse  of  the  vitreous  is 
in^^sed  by  this  manipulation,  perfect  anaesthesia  is  considered  indispensable,  in  spite  of 
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which  this  accident  cannot  be  wholly  avoided,  and  may  prove  very  injurious.  If  by  this 
method  we  do  escape  secondary  cataracts,  this  advantage  is  fully  balanced  by  the  frequent 
occurrence  of  inflammatory  cloudiness  of  the  vitreous,  which  requires  months  to  clear  up,  or 
may  never  pass  away.  Attempts  have  not  in  fact  proved  very  inviting.  (Knapp  y B  ergmann , 
Wecker,  Steffan. ) 


The  chief  danger  of  the  flap  extraction  with  the  corneal  section  lies,  however, 
in  suppuration  of  the  cornea.  This  is  caused  sometimes  by  awkwardness  of  the 
operator,  but  chiefly  by  too  small  and  too  oblique  an  incision.  An  incision  which 
is  too  oblique,  splits  the  cornea  for  a  distance  into  two  very  thin  laminae,  and  the 
conditions  for  their  nutrition  are  very  unfavorable.  Moreover,  the  inner  edge  of  the 
wound  under  such  circumstances  narrows  the  opening  very  considerably,  and  is  put 
very  much  on  the  stretch  during  the  exit  of  the  cataract,  and  is  not  uncommonly 
tom,  which  renders  an  immediate  healing  very  difficult,  without  regarding  the 
mechanical  irritation  of  the  wound.  In  other  cases,  the  suppurative  inflammation 
is  caused  by  restlessness  of  the  patient  after  the  operation,  particularly  by  forcible 
opening  of  the  already  adherent  flap,  in  consequence  of  accidental  wounds  or 
momentary  increase  of  the  intraocular  pressure  in  coughing,  sneezing,  etc.  The 
patient’s  constitution  also  exerts  an  influence.  According  to  experience,  phthisis  of 
the  cornea  is  more  threatening  in  persons  in  whom  wounds  of  other  parts  of  the 
body  easily  take  on  a  suppurative  action  ;  further,  in  people  with  a  rigid  sclera  and 
atheromatous  vessels,  and  in  individuals  of  a  marasmatic  tendency,  who  have  been 
weakened  by  age,  disease,  misery,  depressing  mental  affections,  etc.,  and  who  have 
a  toneless,  withered,  faded  skin,  covered  by  dry,  cracked  epidermis.  (6 rraefe, 
Mooren.) 

In  the  majority  of  cases,  however,  the  operation  itself  is  the  cause  of  the 
suppuration,  since  it  makes  its  appearance  after  the  best  executed  flap  extractions, 
with  the  best  behavior  on  the  part  of  the  patient,  and  under  apparently  the  most 
favorable  conditions. 

I  Its  principal  source  is  then,  without  doubt,  to  be  sought  in  the  incomplete  adap¬ 
tation  of  the  edge  of  the  flap  to  the  periplierical  border  of  the  wounck  As  else¬ 
where,  so  also  with  the  cornea,  an  exact  coaptation  of  the  raw  ^4m^pes  is  the 
indispensable  condition  for  their  direct  reunion.  The  danger  ippuration  is 
relatively  so  much  the  greater,  the  more  unfavorable  the  conclif/ffik  are  for  the  cor¬ 
rect  position  of  the  flap,  the  more  the  vitreous  humor  is  ev^c(ujM  in  the  operation, 
and  the  greater  the  change  of  curvature  of  the  anterior  suflyh}  of  the  globe  caused 
by  it  becomes ;  further,  the  more  extensive  but  espectil\^he  higher  the  flap  thus 
formed  is,  and  therefore  the  easier  this  can  yield  toS^e  pressure  of  the  contents  of 
the  globe  acting  on  it  from  behind.  FurtliermoreQie  direct  reunion  of  the  flap  is 
often  hindered  by  the  intervening  of  parts  ofJ0£,  of  vitreous  humor,  of  remains 
°f  capsule  or  of  cataract,  and  thus  the  phthi©V)f  the  cornea  favored. 

It  is  considered  by  many  observers,  that>M^Lipparation  of  the  cornea  is  always  secondary, 

connected  with  the  existence  of  a/suu^mrative  irido-choroiditis,  and  that  the  latter  is 
dways  caused  by  the  remains  of  corticaNefis  matter  which  have  swollen.  ( Arlt ,  Mooren.)  A 
ireful  observation  of  the  changes*^&Jrring  in  the  eye  after  extraction  ( Jacobson ,  Sichel , 
tyenstecher),  has,  however,  pro^^he  opposite  to  be  the  rule.  Moreover,  suppuration  of 
the  cornea,  with  complete  infceaj^Syof  the  uveal  tract,  has  been  seen  in  the  cadaver  ( Schweig - 
and  the  still  uncloudAN^ndition  of  the  power  of  perceiving  light,  when  the  infiltration 
°f  the  cornea  has  already  rihpMly  advanced,  renders  the  assumption  of  a  suppurative  affection 
°f  the  deeper  tissues  globe  not  to  be  thought  of  ( Oraefe ).  In  regard  to  the  second  part 

°f  this  opinion,  itin$^j)be  considered  that  the  phthisis  of  the  cornea  occurs  even  aiter  com- 
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plete  evacuation  of  the  lens,  and  even  after  extractions  in  which  the  cataract  was  removed 
together  with  the  capsule  from  the  eye.  It  has  also  beem  observed  once  in  an  eye  which  was 
destitute  of  iris  ( Graefe ). 

The  suppuration  of  the  cornea  begins  in  the  margins  of  the  'wound,  which  soon 
become  cloudy,  and  swell  with  purulent  products.  The  infiltration  then  proceeds 
from  the  angles  of  the  wound  to  the  peripherical  portions  of  that  segment  of  the 
cornea  which  has  not  been  incised,  so  that  a  circular  band  of  purulent  infiltration 
appears,  within  which  the  corneal  tissue  seems  at  first  only  slightly  cloudy  and 
swollen,  but  rapidly  assumes  the  yellow  color  of  pus  and  dissolves  with  consider 
able  swelling.  It  then  comes  away  in  shreds,  or  else  shrinks  to  a  sort  of  slough, 
which  drops  off  as  a  whole.  The  globe  is  then  destroyed  by  suppurative  panoph¬ 
thalmitis. 

Still  the  suppuration  is  sometimes  limited  to  the  margins  of  the  wound,  or  at 
most  a  circumscribed  band  of  pus  may  be  developed.  In  favorable  cases  the 
process  may  then  again  recede,  so  that  the  edges  of  the  wound  may  heal  by  a 
cicatrix  of  varying  extent.  Much  more  often,  however,  the  inflammation  soon 
advances  under  such  conditions  to  the  iris,  and  then  to  the  deeper  tissues  of  the 
eye.  Atrophy  of  the  globe  is  then  frequently  the  result,  and  in  case  large  quan¬ 
tities  of  pus  exist  in  the  interior  of  the  eye,  a  subsequent  suppuration  of  the  cornea, 
partial  or  entire,  occurs,  with  consecutive  phthisis  bulbi.  ( Graefe ,  Jacobson.) 

In  very  rare  cases,  a  dense,  purulent,  yellow  infiltration  is  said  to  be  met  with  at  the  end  of 
the  second  or  third  week  at  one  point  in  the  wound,  and  soon  destroys  the  cornea  by  its  rapid 
extension  to  the  entire  flap.  This  affection  is  said  to  begin  with  increasing  sensibility  and 
swelling  of  the  conjunctiva  and  soon  becomes  involved  by  a  suppurative  iritis.  {Graefe.) 


In  order  to  prevent  the  suppuration  of  the  cornea  occasioned  by  the  incomplete 
coaptation  of  the  flap,  an  iridectomy  does  not  suffice.  We  should  expect  just  as 
little  from  a  union  of  the  two  edges  of  the  wound  by  sutures.  (  Williams.) 

The  indication  is  rather  towards  lessening  the  gaping,  that  is  to  say,  the  incision 
should  be  as  short  and  linear  as  possible.  The  necessarw  length  of  the  wound  is, 
however,  determined  by  the  horizontal  diameter  of  tli^ji^tyus  of  the  cararact,  and 
cannot  lie  shortened  without  causing  other  importaqOxfcfawbacks.  The  incision  in 
the  scleral  border  is  therefore  justified  from  one  of  view.  The  circumference 

of  the  anterior  seleral  border  is  at  any  rate  Kmger  than  that  of  the  peripherica 
corneal  zone,  and  a  curved  incision  madevh^Jhe  first  will  with  the  same  length 
represent  a  so  much  smaller  part  of  tli^wjlKle  circumference,  and  will  therefore 
approach  its  chord  so  much  the  more, ^lcTurther  the  plane  of  incision  is  removed 
from  the  cornea.  Still  this  advan{^c  is  not  obtained  without  a  sacrifice.  The 
slight  power  of  gaping  of  a  flap^mnd  removed  outwards  into  the  anterior  scleral 
margin,  in  connection  with  thajQkitomical  position  of  the  iris  and  cataract,  neces¬ 
sarily  occasion  the  excisio*Nris-A  corresponding  piece  of  iris. 


If  by  these  means,  yfen  as  by  the  thorough  incision  of  the  anterior  capsule,  every 
impediment  to  the  free  roir  of  the  cataract  is  done  away  with,  then  a  slight  pressure  exerted 
upon  the  portion  o£lfeOcorneal  margin  opposite  the  wound  as  a  rule  suffices  for  the  evacuation 
of  the  cataract.  ^$^the  vitreous  humor  presses  at  the  same  time  from  behind  forward,  and 
the  cataract  ds^^fefore  affected  by  two  forces  acting  in  an  obliquely  opposite  direction  to 
each  other>Jjf\mhst  advance  towards  the  wound  in  the  direction  of  the  resulting  force,  an 
pass  throug\Vhe  latter  with  a  very  inconsiderable  rotation.  If  this  maneuver  does  not  at 
once  sit^ed  in  causing  the  exit,  the  cataract  may  be  extracted  without  difficulty  with  the 
f  noo^i^itnout  injury  to  the  iris.  The  instrument  may  be  easily  passed  in  a  straight  direc 
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tion  from  the  wound  towards  the  equator  of  the  lens  and  behind  it,  and  then  pushed  forward 
to  its  opposite  margin.  The  cataract  then  lies  in  the  hollow  of  the  instrument,  and  its  some¬ 
what  projecting  anterior  angle  embraces  the  equator  of  the  lens  firmly  enough  to  cause  it  to 
follow  its  course  outward.  The  lever  movement  is  here  very  slight ;  the  cataract  glides  away 
behind  the  iris  without  injuring  it  to  any  considerable  degree.  Even  the  more  compact 
cortical  layers  adherent  to  the  capsule  may  be  detached  by  the  edge  of  the  spoon,  without  any 
dangerous  pressure  upon  the  iris,  and  extracted,  and  hence  flakes  already  loosened  so  much 
the  more  easily. 

The  curved  incision  in  tlie  scleral  margin  and  the  expulsion  of  the  cataract 
through  the  peripherical  wound  renders  necessary  a  number  of  instruments  and 
manipulations,  which  are  very  different  from  those  employed  in  the  flap  extraction, 
and  hence  force  us  to  regard  and  describe  the  method  as  a  peculiar  one.  It  has 
been  proposed  to  call  it  the  a  modified  linear  extraction,’7  “  extraction  by  the  peri¬ 
pherical  linear  incision,”  and  “  extraction  by  the  scleral  incision.77  All  these  names 
are,  however,  but  little  appropriate.  In  the  absence  of  a  better  designation,  how¬ 
ever,  the  name  “  extraction  by  the  peripherical  linear  incision,”  which  the  inventor 
(Oraefe)  regards  as  most  appropriate,  may  for  the  present  remain  in  use. 

Strictly  speaking,  from  the  reasons  above  mentioned,  this  is  not  really  a  linear 
wound,  even  when  we  consider  merely  the  external  edge  of  the  wound  and  entirely 
disregard  the  position  of  the  surface  of  the  wound  to  the  comeal  axis.  The  mis¬ 
take  in  the  name  is  seen  in  a  still  more  glaring  manner,  when  we  observe  the 
internal  opening  of  the  wound  more  closely.  According  to  anatomical  require¬ 
ments,  and  to  those  mechanical  conditions  which  admit  of  the  easiest  possible  ex¬ 
traction  of  a  cataract,  this  should  be  connected  with  the  circle  of  origin  of  the 
ligamentum  pectinatum.  The  radius  of  this  circle  measures  in  the  middle  5.5 
millm.  The  minimum  length  of  wound  for  the  largest  senile  cataract  amounts  to 
10  millm.  The  name  “  scleral  incision”  is  just  as  little  appropriate,  since  the 
surface  of  the  wound,  accordig  to  anatomical  investigations,  only  falls  in  the  scleral 
tissue  with  its  most  external  zone,  and  by  far  the  greater  part  lies  in  the  cornea. 
At  the  same  time  there  is  hence  explained  the  mistake  of  those  who  suppose  that 
the  main  advantage  of  the  peripherical  linear  incision  is  to  be  founAjbi  making 
the  surface  of  the  wound  in  the  sclerotic. 

The  results  which  have  hitherto  been  obtained,  in  a  large  nmpro^of  cases,  with 
the  peripherical  linear  incision,  are  incontestably  very  satisf^QSrv,  and  entirely 
qualified  to  maintain  the  supposition  of  a  causal  conncctfcuM^etween  phthisis  of 
the  cornea  and  a  greater  gaping  of  the  wound.  If  w^fWQde  together  everything 
that  we  ourselves  have  observed,  read  and  heard,  as  it  m  private  conversation, 
we  may  conclude  that  the  proportion  per  centunvSfv  suppuration  of  the  cornea  is 
kss  in  the  peripherical  linear  incision  than  in  the^uVred  incision  of  the  cornea ;  that 
this  advantage,  however,  is  again  countermined  by  the  greater  frequency  of 
destructive  inflammations  in  the  uvejd  Hp),  especially  of  iridocyclitis  and 
iridochoroiclitis  with  the  formation  of  jJ^aoraniform  obstructions.  This  state  of 
things  is  explained  in  great  part  it  is  more  difficult  to  split  the  anterior 

capsule  winch  presses  forwards  aghwfst  the  posterior  surface  of  the  cornea,  and 
because  of  the  unavoidable  hea^JJ^  of  the  edges  of  the  iris  in  the  angles  of  the 
cuued  wound,  because  more  frequent  and  not  uncommonly  late  effusions 

0  Wood  into  the  anterim&naniber,  and  because  of  the  somewhat  increased  fre- 
quency  of  the  very  cft^S*ous  losses  of  vitreous  humor.  It  is  very  difficult  to 
exPiess  this  propoi^n  in  definite  numbers.  According  to  careful  statistical 
rep°rts  (-Z>a?zto?^)N^flnconcealed  total  losses  of  the  eye  vary  between  2%  (Knapp', 
aQd  6.4#  (Ko^b^gp  even  28#  (Ed.  Jaeger ).  Incomplete  successes,  in  which  the 
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acuteness  of  vision  sank  to  i,  yielded  from  2#  (. Horner ),  to  20#  (Knapp).  Complete 
successes  were  numbered  from  74#  (. Hoering ),  to  90#  (Graefe).  The  view  which  is 
taken  of  results  is  influenced  very  much  by  the  temperament,  the  more  or  less 
dependent  position  of  the  statistician,  and  several  other  motives.  But  the  old  flap 
extraction  is  looked  at  very  unfavorably,  while  the  peripheiical  linear  incision  is 
regarded  with  great  favor.  In  addition  comes  a  very  important  circumstance, 
namely,  that  the  great  advances  of  recent  times,  which  have  been  made  in  the 
knowledge  of  the  causes  of  bad  success  and  in  the  after-treatment,  have  come  to 
the  aid  of  the  extraction  with  the  peripherical  linear  incision,  but  not  of  the  flap- 
extraction,  since  nearly  all  of  the  ophthalmologists,  at  the  first  instant,  have  thrown 
overboard  the  older  method  and  have  followed  the  new  banner  with  enthusiasm,  in 
order  perhaps  to  forsake  it  at  the  very  next  instant.  The  old  flap-extraction  is 
really  far  better  than  its  present  reputation,  even  when  we  entirely  disregard  the 
fact  that  with  the  marginal  flap  section,  to  which  all  the  faults  to  be  avoided  by 
the  peripherical  linear  incision  cling  most  decidedly,  results  hitherto  unsurpassed 
were  obtained.  This  method  gave,  namely,  in  78.5#  a  visual  acuteness  of  1-1,  in 
19.6#  a  visual  acuteness  of  -Aj- 2V,  and  in  1.9#,  phthisis  of  the  globe.  (Jacobson.) 

Among  287  recorded  cases  the  simple  flap  extraction  gave  71.77#  direct  com¬ 
plete  successes,  that  is,  the  patients  left  the  clinic  with  normally  wide  pupil, 
entirely  or  in  great  part  movable,  and  a  normally  acting  retina,  so  that  with  the 
corresponding  glasses  they  could  either  read  medium  type,  at  about  12''  distance, 
or  might  expect  to  after  the  lapse  of  a  few  weeks ;  although  it  might  then  be  that 
the  posterior  capsule  had  subsequently  become  opaque  and  made  a  secondary  opera¬ 
tion  necessary.  Incomplete  successes,  which  in  the  best  cases  admitted  of  the 
recognition  of  large  type  at  12"  distance,  and  of  going  about  alone,  numbered 
21.60#;  still  the  half  of  these  could  be  brought  to  a  complete  success  by  a  sub¬ 
sequent  operation.  2.09#  of  the  eyes  became  atrophic  in  consequence  of  in- 
dochoroiditis,  4.52#  were  destroyed  by  suppuration.  Among  the  47  cases  last 
operated  on  were  5  in  which  the  one  eye,  after  extraction  with  the  peripherical 
linear  incision,  had  been,  under  another  surgeon,  clasjroyed  by  suppuration. 
[Probably  Stell wag’s  own  cases.]  In  4  of  these  J$^es*  complete  success  was 
obtained  by  the  flap-extraction,  in  one  iridocyclM&wAvith  closure  of  the  pupil, 
occurred,  and  here  an  iridectomy,  with  rupture  false  membranes,  restored  the 

power  of  vision  so  that  the  patient  could  mo\^jtrout  alone. 

By  the  peripherical  linear  incision  tbedQ'ere  in  44  cases  70.45#  of  complete 
success ;  20.45#  incomplete  results  wipxoJBtamed,  of  which  about  half,  perhaps, 
might  be  essentially  improved ;  in  4&t#  phthisis  of  the  cornea  appeared,  and  in 
the  same  number  atrophy  of  the  >fobe.  Among  these  cases  there  were  25  in 
which  both  eyes  were  operateefeewfon  at  one  and  the  same  sitting,  the  right  one 
always  by  the  peripherical  incision,  the  left  one  by  the  curved  corneal  sec¬ 

tion.  The  success  was  lfrasnes  complete  in  both  eyes,  6  times  incomplete  in  the 
left  and  once  compkftb  Vh  the  right ;  4  times  the  opposite  proportion  occunec . 
twice,  the  success  mVfecth  eyes  was  incomplete  at  the  time  of  the  patients  dis 
charge.  A  loss  bMjL  eye  did  not  occur  in  any  case. 

[There  seei  oQ)  be  a  want  of  uniformity  now  existing  among  operators,  in regar 
to  testing^J^ision  of  cataract  patients,  which  has  a  tendency,  to  say  the  least,  to 
create  c<m^$bion,  not  only  as  to  the  results  of  different  operators,  which  is  of  coin^ 
paratki^y  small  importance,  but  also  as  to  the  merits  of  the  method  of  operating 
iisenpwnich  is  of  vast  importance.] 
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[The  ideas  of  American  ophthalmologists  have  materially  changed  of  late  as 
regards  the  method  of  operation  to  be  in  general  employed.  The  peripherical 
linear  incision  of  Von  Graefe  has  undoubtedly  received  a  fair  trial  in  this  country 
where  manual  dexterity  in  operating  is  very  marked,  and  from  the  results  gained 
experience  has  led  many  of  our  surgeons  to  abandon  it  as  unsatisfactory.  Many  of 
the  American  operators  now  evince  a  predilection  for  the  old  comeal  flap  operation, 
but  tjie  use  of  Beer’s  knife  has  generally  been  given  up,  and  the  corneal  incision  is 
now  made  with  the  narrow  knife  of  von  Graefe.  The  discussion  between  Drs. 
Loring  and  Hasket  Derby,  in  regard  to  the  results  obtained  from  the  two  operations, 
at  least  shows  that  the  difference  in  these  results  is  of  no  material  importance,  while 
the  greater  difficulty  of  the  peripherical  incision  is  still  admitted  {Boston  Medical 
and  Surgical  Journal ,  1872). 

The  discussion  in  this  country  of  the  subject  of  cataract  and  its  treatment  being 
an  almost  every-day  occurrence,  American  surgeons  have  been  led  to  modify 
materially  the  after-treatment.  The  patients  are  not  confined  to  their  beds  as  long 
as  formerly,  and  surgeons  are  not  as  particular  in  excluding  every  ray  of  light.  A 
few  turns  of  a  flannel  roller  bandage,  or  even  a  piece  of  black  silk  placed  over  the 
eyes  and  retained  in  position  by  strips  of  adhesive  plaster,  is  all  that  is  ever  used, 
and  then  the  room  is  moderately  darkened  for  several  days.] 

On  the  whole,  the  results  of  both  methods  seem  to  be  tolerably  equally 
balanced.  He  who  regards  the  greater  difficulty  and  duration  of  the  opera¬ 
tion,  as  well  as  the  excision  of  the  iris,  as  insignificant,  and  strives  to  obtain  the 
largest  possible  number  of  medium  successes,  will  be,  perhaps,  best  satisfied  with 
the  peripherical  linear  incision.  He,  however,  who  sees  important  advantages  in 
the  elegance,  simplicity  and  rapidity  of  the  operative  act,  in  the  ease  and  safety  of 
the  extraction  of  the  cataract,  and  wishes  to  obtain  faultless  results  approaching 
the  ideal,  and  will,  of  course,  comprise  in  the  bargain  one  or  more  losses,  will 
always  return  to  the  flap-extraction,  and  seek  to  moderate  its  drawbacks  as  much  as 
possible,  without,  however,  rejecting  entirely  the  peripherical  linear  incision. 
Where  the  predominant  conditions  seem  to  favor  corneal  supposition ;  where 
extensive  cicatrices  occupy  the  space  for  the  flap  incision,  and  ^Sihe*  same  time 
render  it  necessary  to  make  an  artificial  pupil ;  where  all  tlmr^snditions  for  the 
development  of  an  acute  glaucoma  are  present,  or  one  ey^i^Ven  suffering  from 
this  affection,  and  therefore  an  iridectomy  would  be  neccs&^rat  no  distant  period  : 
here  it  is  in  fact  advisable  to  choose  the  periplierbrtTi^iear  incision.  The  same 
holds  good  in  those  cases  in  which  the  strict  regimer^J^dispensable  after  the  flap- 
extraction,  should  become  unbearable  and  even  /WSgerous  to  the  bodily  condition 
°t  the  patient ;  for  in  the  peripherical  linear  m^isron  the  separation  of  the  already 
united  raw  edges  is  much  less  threateni n^ftm n  in  the  flap  incision,  and  hence 
essential  alleviations  in  the  position  ai*d0je**)f  the  patient  might  be  allowed  even 
in  the  first  days  after  the  operation. 

Some  have  also  claimed  that  ^(^peripherical  incision  heals  in  a  shorter  time, 
this  can  only  be  recognized  mr  those  cases  which  run  a  normal  course.  Those 
m  which  the  course  towards>£3ure  is  abnormal,  and  their  number  is  not  small 
(41.5$,  Bantone ),  again  w^Wcigh  this  advantage,  in  so  far  as  the  chronic  iri¬ 
docyclitis  and  iridochqVftitis  with  their  consequences  are  somewhat  more  frequent, 
and  the  not  uncommoS^ystoid  cicatrices  often  trouble  the  patient  for  a  long  time. 

A  more  cogenfcj&son  for  the  superiority  of  the  peripherical  linear  incision  over 
the  flap  inciskmQpears  to  lie  in  the  slighter  astigmatic  difference,  which  the  eyes 
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operated  upon  by  the  first  method  show  (. Reuss ,  Woinow).  Still  we  should  here 
consider  that  the  astigmatism,  which  usually  follows  the  extraction  of  a  cataract, 
grows  less  some  time  after  the  operation,  and  that,  in  case  it  remained  somewhat 
greater  after  the  flap  incision,  the  difference  would  scarcely  ever  be  so  great,  that 
cylindrical  glasses  could  not  equalize  it.  It  is,  however,  particularly  to  be  borne  in 
mind,  that  even  a  greater  and  more  irregular  astigmatism  after  a  regular  flap  extrac¬ 
tion  must  become  subjectively  less  perceptible  by  reason  of  the  slighter  width  and 
central  position  of  the  pupil,  than  after  the  peripherical  linear  incision  when  com¬ 
bined  with  iridectomy. 

There  have  also  been  attempts  made  to  moderate  or  even  to  do  away  with  the 
drawbacks  attached  to  extraction  with  the  peripherical  linear  incision.  Thus,  the 
extraction  of  the  lens  in  the  uninjured  capsule  has  been  recommended,  just  as  in 
the  flap  extraction,  in  order  to  avoid  leaving  behind  any  remains  of  the  cataract, 
and  it  is  even  believed  that  this  can  be  accomplished  without  excising  the  iris.  To 
this  end,  after  the  peripherical  linear  incision  has  been  made,  a  cataract  spoon  is 
to  be  introduced  into  the  pupil,  with  its  convexity  turned  towards  the  lens,  the 
edge  of  the  lens  is  to  be  pushed  aside,  and  the  zonula  separated  with  the  edge  of 
the  spoon ;  then  the  instrument  is  to  be  pushed  behind  the  lens  into  the  lenticular 
fossa,  and  the  lens  drawn  out  as  a  whole  through  the  wound.  The  ease,  safety  and 
excellence  of  the  result  is  praised  (Gioppi,  Hasner).  It  will  be  well  to  wait  for 
further  trials  of  this  operation  before  deciding. 


The  chief  danger,  however,  lies  in  chronic  choroidal  inflammations,  which  are  excited  by 
the  dislocated  lens  acting  as  a  foreign  body.  These  occur  after  weeks,  months,  or  even  years, 
and  after  severe  and  tedious  suffering  they  destroy  the  eye,  and  may  even  sympathetically 
affect  the  other  one.  The  percentage  of  bad  results  from  this  accident  is  quite  large  ;  hence,  at 
present,  depression  is  almost  abandoned. 

d.  In  overripe  cataract  the  calcareous  deposits  on  the  inner  wall  of  the  capsule 
require  the  utmost  care.  They  prevent  the  retraction  of  the  flaps  of  capsule  formed 
by  the  operation ;  therefore,  even  when  the  capsule  lias  been  freely  divided,  cloudy 
remnants  of  it  are  left  in  the  pupil,  and  are  difficult  to  s^™ve,  and  greatly  impair 

ST 


Simple  discission  is  then  less  serviceable,  even  when  I^Slens  is  disintegrated,  and  forms  a 
fatty,  chalky  pulp.  If  the  latter  contain  granular, w^Qky  matter,  this  may  enter  the  ante¬ 
rior  chamber  and  prove  the  more  irritating,  as  it  is^flSHlved  slowly  and  is  not  readily  removed. 
In  some  rare  cases  the  chalky  masses  have  beqfisejpvo  adhere  to  the  rough  surface  of  the  iris, 
and  also  to  form  a  deposit  on  the  posterior  ^aThfJi  the  cornea,  which  greatly  impaired  vision. 

In  retrogressive  fluid  total  cataiG^s,  linear  extraction  answers  best.  In  such 
cases,  however,  the  aqueous  sh  be  allowed  to  escape  before  the  capsule  is 
opened,  so  that,  the  crystallirneJy^g  pressed  against  the  iris  and  cornea  by  the  vitre¬ 
ous,  the  aqueous  chambe^Jry  be  reduced  to  nothing,  while  the  milky  fluid  is 
escaping.  It  is  also  w*  make  the  incision  nearer  the  center  of  the  cornea  than 
usual,  so  that  the  openioj  may  not  be  covered  when  the  pupil  contracts  during  the 
escape  of  the  aqtjd&js.  Of  course,  in  such  cases,  the  capsule  cannot  be  very  freely 
divided ;  sometj^yk  we  can  draw  most  of  it  out ;  most  frequently,  however,  the 
attempt  is  tfi^^CSsessful.  Then  a  secondary  cataract  remains,  which  must  be  subse¬ 
quently  i>o^ed. 

fru^skideration  of  this,  it  has  been  advised  not  to  open  the  cornea  with  a  lance-si 
kmfe^imt with  a  large  cataract-needle,  whose  neck  closes  the  wound  and  prevents  the  < 
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of  the  aqueous, thus  keeping  the  capsule  at  such  a  distance  from  Descemet’s  membrane  that  it 
may  be  divided.  ( Graefe. )  But  then,  of  course,  the  cataractous  remains  will  escape  into  the 
aqueous  chamber,  and  there  prove  injurious.  Hence  the  method  is  unsatisfactory. 

In  dry  capsular  cataracts,  as  well  as  in  all  shrunken  cataracts  with  tough  cap¬ 
sules,  thickened  by  firm  deposits,  and  haying  pulpy  nuclei,  simple  linear  extraction 
is  to  be  preferred  to  all  other  operations,  and  has  been  employed  for  many  years, 
(. Friedr .  Jaeger').  Such  cataracts  are  readily  drawn  out  whole,  by  a  hook  or  for¬ 
ceps,  and  may  easily  be  removed  through  a  linear  incision.  For,  in  such  cases,  the 
zonula  is  atrophied  and  is  easily  torn,  and  the  posterior  capsule  is  not  very  adherent 
to  the  lenticular  fossa. 

Dry  capsular  and  secondary  cataracts  may  also  be  removed  through  a  scleral  wound.  For¬ 
merly  this  operation  was  quite  popular,  but  it  has  long  been  neglected,  and  it  offers  no  peculiar 
advantages  over  linear  extraction  through  the  corneal  wound.  A  meridional  incision,  about 
three  hues  long,  is  made  on  the  temporal  side  of  the  sclera,  about  two  lines  below  the  horizon¬ 
tal  diameter,  with  its  anterior  end  about  the  same  distance  from  the  margin  of  the  cornea. 
Then  a  delicate-toothed  forceps  or  iris-hook  is  introduced  and  passed  through  the  vitreous  to 
the  cataract,  which  is  then  seized  and  withdrawn.  (/S 'ichel,  Desmarres. ) 

Overripe  cataracts,  with  sclerosed  or  normally  consistent  nuclei,  should  be  removed 
by  flap  or  modified  linear  extraction.  But  we  should  always  attempt  to  remove 
them  entire,  before  dividing  the  capsule.  This  attempt  often  succeeds,  and  when  it 
does,  it  is  very  advantageous,  for  there  are  no  chalky  portions  of  lens  left  in  the 
anterior  chamber,  and  no  secondary  cataract  results.  Bqt  if  the  cataract  does  not 
follow  the  traction  of  the  hook  or  forceps,  the  capsule  must  be  freely  divided  and 
the  lens  removed  piecemeal. 

To  prevent  the  bad  results  that  follow  the  retention  of  small  chalky  granules  in  the  aque¬ 
ous  chamber,  it  has  been  recommended  to  drop,  or  even  gently  to  inject,  lukewarm  water, 
about  90°  F.,  in  order  to  washout  the  remnants,  as  it  were.  ( Arlt .) 


e.  In  posterior  synechia,  also,  the  edges  of  the  capsule  cannot  retract,  as  they 
are  partially  attached  to  the  iris,  and,  from  the  precedent  inflammairo^  somewhat 
extensive  (subsequently  calcifying)  products  have  been  depositecL^rChhe  inner  wall 
of  the  capsule,  and  the  stiffness  caused  by  the  external  clep o si j^\^thus  increased. 
Besides  this,  the  entire  cataractous  pulp  frequently  thickens  >*&v^r  the  influence  oi 
the  inflammation,  and  chalky  conglomerations  develon3^t.  The  exposure  of 
the  cortical  portion,  and  its  exit  from  the  capsuleyHyi^  becomes  more  danger¬ 
ous,  as,  on  account  of  the  formation  of  new  producV^m.  the  margin  of  the  pupil, 
!t  cannot  dilate,  and  as  the  inclination  to  the  rec^r^Knce  of  iritis  is  kept  up  by  the 
synechia.  Under  such  circumstances,  the  cataract  operation  should  always  be 
combined  with  iridectomy ;  and  where  the  of  the  cataract  renders  an  extrac¬ 
tion  advisable,  we  should  always  attermrtJ0)CH'aw  out  the  capsule  without  dividing 
^  So  we  should  only  divide  the  lattecvtnd  remove  it  subsequently,  when  we  can 
not  remove  the  lens  and  capsule  ^naro.  Some  advise  the  commencement  of  the 
operation  with  iridectomy.  (Ilepmfc) 

/•  In  traumatic  cataracts-^wch  are  developed  without  dangerous  irritation,  we 
lnay  use  the  treatment  pyqiw*rftcr  division,  especially  the  frequent  instillation  of 
Sophie,  and  await  th%S^hral  termination.  Especially  in  children,  it  is  well  not  to 
operate  too  quickly,,  .a^^fepontaneous  cure  is  not  unfrequently  caused  by  resorption. 
^  ft  the  lens  up,  and  an  iritis  develops,  and  the  inflammation  cannot  be 

quickly  checked  nrthe  usual  way,  it  is  advisable  to  perform  a  linear  extraction  and 


$ 
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an  iridectomy.  If,  however,  tlie  lens  is  not  fully  softened,  or  if  the  injury  1 
occurred  in  an  old  person,  with  a  hard  nucleus,  we  should  perform  a  flap  extraction 
with  an  iridectomy,  or,  still  better,  a  modified  linear  extraction.  Unfortunately  the 
means  are  frequently  entirely  insufficient,  and  the  eye  is  rapidly  destroyed  by  phthisis 
or  atrophy.  In  view  of  this  no  reproach  should  be  cast  on  any  one  who  regards  the 
operation  as  justifiable  as  a  last  resort  only  in  the  most  urgent  necessity  and  in 
desperate  cases. 

g.  Flap  extraction  answers  for  lenses  that  have  fallen  into  the  anterior  chamber 
and  become  attached  there,  as  well  as  for  lenses  that  have  become  partly  or  entirely 
dislocated,  and  irritate  the  eye  by  moving  around.  It  is  immaterial  whether  they 
be  still  transparent,  or  have  already  become  cataractous. 


In  ectopia  and  slight  degrees  o^^ongenital  luxation  of  the  lens,  whether  the  I 
crystalline  be  transparent  or  can^ctous,  displacement  of  the  pupil  often  suffices.  | 
Of  course,  extraction  is  not  ri(^advisable.  But,  if  the  first-named  operation  c 
not  give  good  sight,  or  BNftMnotions  of  the  luxated  lens  endanger  the  eye,  modi- 1 
fied  linear  extractioru^  fimlcated. 

If  the  lens  has  beeiNiilslocated  under  the  conjunctiva,  it  is  advisable  not  to  extract  it  till  | 
the  opening  in  thb^jjra  has  closed,  so  as  to  avoid  evacuating  the  vitreous. 
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Calcified  lenses,  which  have  lain  for  a  long  time  in  the  anterior  chamber,  have  generally 
very  much  involved  the  globe  by  iridochoroiditis,  and  have  destroyed  the  sight.  Hence,  in 
case  frequent  conditions  of  irritation,  and  particularly  iridocyclitis,  demand  operation,  or 
even  if  the  second  eye  were  in  danger  of  being  sympathetically  affected,  it  seems  prudent  to 
enucleate  the  eye,  since  the  operation  might  easily  fan  the  inflammatory  process  still  more  to  a 
flame,  and  might  transmit  it  to  the  other  eye.  ( Graefe. )  In  order  to  avoid  as  much  as  possi¬ 
ble  greater  losses  of  vitreous  in  the  extraction  of  lenses  lying  in  the  anterior  chamber,  the  I 
previous  contraction  of  the  pupil  by  preparations  of  calabar  has  been  recommended.  ( Pagen - 
steelier). 
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In  true  floating  cataract  it  is  often  difficult  to  seize  the  lens  with  the  spoon,  as  it  | 
moves  freely  in  the  fluids  filling  the  eye-ball,  and  readily  gets  out  of  the  way. 
Hence  it  is  advisable  to  first  transfix  the  cataract  with  a  needle  passed  through  the  I 
sclera,  to  push  it  through  the  pupil  and  hold  it  against  the  cornea,  and  then  remove 
it  by  flap  extraction.  ( Graefe ,  Hamer.)  [The  same  operation  lias  been  successfully  | 
done  in  an  ordinary  case  of  senile  cataract.  (. Hackley .)] 


If  we  cannot  transfix  the  floating  cataract  on  the  needle,  we  must  do  a  so-called  scleral  ex¬ 
traction.  ( Quadri .)  For  this  purpose,  at  the  equator  of  the  eye-ball  we  divide  the  sclera, 
parallel  to  the  corneal  margin,  to  about  one-sixth  to  one-fifth  of  its  circumference ;  then  the  I 
fluid  vitreous  is  evacuated,  and  the  lens  drawn  out.  It  is  truek^me  eye  then  frequently  sup¬ 
purates,  but  this  does  not  make  much  difference,  as  in  float&^Scafaract  the  functional  power  I 
is  usually  destroyed  at  any  rate,  and  the  cataract  is  often^^urce  of  recurring  inflammations,  | 
that  never  give  the  patient  any  rest,  and  often  injure  ^tf^^eneral  health,  so  that  a  quick  de- 1 
struction  of  the  eye-ball  is  often  an  actual  gain ;  in^klHv  of  which,  artificial  suppuration  of  I 
the  globe  has  been  induced  by  passing  a  thread  it,  when  the  lens  could  not  be  extract- 1 

ed.  If  sympathetic  affection  of  the  other  of^SJ^atens,  or  already  exists,  it  is  considered  I 
proper  to  enucleate.  {Graefe.)  ^ 
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h.  Secpq^hf  cataracts  may  be  broken  up  and  partially  depressed  by  scleronysk  I 
This  pr^S^'e  is  especially  to  be  recommended  in  opacities  of  the  posterior  cap-l 
sule,  as  lire  often  formed  after  flap  and  linear  extraction.  Here  it  is  well  to| 
illunSWjrte  the  field  of  operation  obliquely  with  a  convex  lens,  in  order  to  perceive! 
ictly  the  finest  opacities.  (Knapp.)  Large  secondary  cataracts  are  best  removed | 
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by  the  simple  linear  extraction.  When,  however,  they  are  firmly  connected  with 
iridocylitic  false  membranes,  as  is  often  the  case,  the  traction  necessary  to 
the  extraction  is  very  dangerous,  and  may  lead  to  destructive  inflammations. 
Where  such  adhesions  exist,  it  is  then  perhaps  better  to  cut  up  the  secondary  cata¬ 
ract  with  two  needles.  These  needles  are  introduced  through  the  cornea  from  two 
opposite  sides,  are  pushed  into  the  same  opening  in  the  center  of  the  secondary 
cataract,  and  then  by  moving  them  in  opposite  directions  a  free  pupillary  space  is 
produced.  ( Bowman ,  Pagenpteclier.) 

[For  removing  secondary  cataracts  or  other  membraniform  obstructions  from 
the  pupil,  the  following  operation  is  performed :  The  pupil  having  been  dilated 
by  atropine,  the  patient  (lying  on  his  back)  is  etherized;  a  spring  speculum  is 
inserted  into  the  eye  to  be  operated  on.  The  operator,  seated  behind  the  head  of 
the  patient,  passes  a  “  stop-needle”  through  the  cornea,  about  one  line  from  its 
nasal  border,  and  transfixes  the  membraniform  obstruction.  Then,  while  holding 
this  steady,  he  makes  an  opening  in  the  cornea,  about  half  a  line  from  the  temporal 
border,  with  a  Beer’s  knife,  a  lance-shaped  knife,  or  a  broad  needle.  Through 
this  opening  a  sharp  hook  is  introduced,  and  its  point  entered  in  the  opening  made 
in  the  membrane  by  the  “  stop-needle.”  If  possible,  the  hook  is  now  to  be  rotated, 
and  the  membrane  rolled  up  around  it  and  brought  out  of  the  anterior  chamber. 
If  it  cannot  be  drawn  out,  it  should  be  torn.  After  the  operation,  a  solution  of 
atropine  (two  grs.  to  the  ounce)  should  be  again  used.  The  patient  should  remain 
two  or  three  days  in  bed  in  a  darkened  chamber,  then  gradually  accustomed  to  the 
light.  The  great  advantage  of  the  “  stop-needle  ”  is,  that  it  prevents  traction  on 
the  iris,  and  the  consequent  detachment  of  its  border.  It  may  also  be  used  in  per¬ 
forming  an  iridectomy,  when  the  pupil  is  closed  by  posterior  synechia.  C.  P. 
Agnew.] 

4.  Special  preliminary  treatment  is  quite  superfluous,  and  is  rather  inclined  to 
cause  injury,  by  increasing  the  anxiety  of  the  patient.  It  is,  however,  advisable  to 
|  administer  a  purgative  the  day  previous  to  the  operation,  because,  aftem  complete 
evacuation  of  the  bowels,  the  patient  usually  goes  several  days  a  stool, 

which  in  flap  extraction  is  very  desirable,  on  account  of  the  moti^j attending  the 
effort.  If  a  needle  operation,  or  a  linear  extraction,  is  to  be  d <m^*repeated  instilla- 
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tion  of  atropine  is  advisable,  to  insure  its  effect. 

If  it  be  designed  to  make  a  flap-extraction,  the  artificiaf^^alation  of  the  pupil  seems 
scarcely  advantageous.  Still,  many  believe  that  by  weakeuin^Jjle  sphincter  pupillae  the  pas- 
j  5age  of  the  cataract  is  rendered  easier,  and  thus  the  danaj^fcus  consequences  of  some  lacera¬ 
tions  of  the  iris  may  be  to  a  certain  extent  obviated.  TVe/mydriasis  is  also  said  to  disappear 
rapidly  after  closure  of  the  corneal  wound,  and  thus  influence  upon  the  iris  of  the  remains 
I  °f  cataract  which  are  left  behind  is  limited.  (Scir^ML.) 

5-  The  operation  is  best  done  in  the^S^Jwiing,  an  hour  or  two  after  the  patient 
I  to®  taken  a  bowl  of  soup  or  a  cup  of  coifee.  When  the  stomach  is  empty,  vomiting 
|  'eadily  occurs,  which  may  prove  dangerous  ;  when  it  is  full,  the  patient  does  not 
r  retain  the  position  on  ttkftpack  which  is  usually  necessary,  and  inclines  to 
|  ingestion  of  the  head. 

Recently  the  recumlj^jQ^osition  is  generally  considered  the  most  favorable  for 
I  the  operation.  Hence^J^  patient  is  brought  in  his  night-dress  to  a  suitably  pre¬ 
bed,  which  iAso  placed  that  the  light  from  one  or  two  windows  falls 
|  obliquely  on  tlm  ftQiflf  the  patient,  and  the  eye  is  sufficiently  illuminated,  while 
]  ^ect  sunlightu^Sex  eluded. 
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The  advantage  of  this  proceeding  is,  that  the  patient,  in  order  to  get  comfortably  to  bed 
after  the  operation,  is  not  obliged  to  move  about  in  a  way  that  may  be  dangerous;  fainting 
during  the  operation  is  not  so  serious ;  the  head  of  the  patient  may  be  more  easily  held,  and 
the  operator,  while  manipulating  above  the  patient,  can  himself  hold  the  upper  lid  of  the 
cataractous  eye,  and  thus  the  more  readily  dispense  with  an  experienced  assistant. 

Where,  however,  disease  renders  lying  in  bed  tedious  or  unbearable,  and  a  sitting  posture 
is  necessary  during  the  greater  part  of  the  after-treatment,  the  patient  had  better  be  operated 
on  in  an  easy-chair,  and,  properly  clothed  and  well  propped  up,  left  for  the  day  sitting  up, 
but  at  night  placed  in  bed,  with  the  head  well  supported. 

Children  should  be  operated  on  under  anaesthesia,  or  else  they  should  be  enveloped  in  a 
cloth,  so  that  the  arms  and  legs  shall  be  held  immovable,  in  an  extended  position ;  one  assist¬ 
ant,  seated,  holds  the  child  in  his  lap,  while  the  operator,  sitting  opposite,  clasps  the 
enveloped  legs  of  the  patient  between  his  knees,  and  a  second  assistant,  from  over  the  patient’s 
head,  separates  the  lids  and  holds  the  head. 


In  adults,  and  generally  where  an  extraction  by  the  flap)  or  peripherical  linear 
incision  is  to  be  performed,  anaesthesia  is  best  avoided,  as  the  excitement  of  the 
patient  in  the  semi-intoxication  during  and  after  the  operation  may  endanger  the 
success,  and  the  frequent  vomiting  also  acts  in  a  very  disturbing  maimer.  In  very 
anxious  persons,  however,  who  throw  themselves  about  during  the  operation  and 
react  in  the  most  violent  manner  during  the  separate  manipulations,  profound 
anaesthesia,  as  in  children,  can  scarcely  be  dispensed  with. 

The  dangers  attached  to  anaesthesia  by  chloroform  may  perhaps  be  very  much 
diminished  or  entirely  done  away  with  by  the  use  of  the  hydrate  of  chloral.  To 
this  end,  the  patient  is  recommended  to  take  a  dose  of  30-60  grains  of  the  drug, 
in  case  he  is  a  drinker  even  75  grains,  according  to  necessity,  and  after  he  has 
fallen  asleep,  to  complete  the  anaesthetic  effect  by  inhalation  of  chloroform.  It  is 
then  hoped  that  very  small  doses  of  chloroform  will  answer  the  purpose,  the  stage 
of  anaesthesia  will  very  quickly  disappear  after  the  operation,  and  the  patient  will 
enjoy  a  good  sleep.  (  0 .  Liebreich.)  Local  anaesthesia,  according  to  the  method  of 
Richardson,  is,  according  to  direct  experiments,  not  applicable.  (  Weber.) 


froform  but  very  rarely, 
pecially  true  in  flap  extrac* 


In  this  country,  sulphuric  ether  is  almost  always  employed  ; 

If  possible,  we  should  also  avoid  fixation  of  the  eye.  Thisjl^ 
tion.  For  we  must  remember  that  fixation  excites  considerablQmin,  and  is  apt  to  cause  unruly 
patients  to  strain  more,  which  may  much  interfere  witl^ijjo  operation,  cause  prolapse  of  the 
vitreous,  &c.  If  the  flap  extraction  is  done  in  the  uppe^xuf  of  the  cornea,  or  a  modified  linear 
extraction  be  made  upward,  we  are  sometimes  unable  avoid  using  the  forceps  to  draw  down 
the  upturned  eye,  and  bring  the  field  of  operati^^y^the  opening  of  the  lids. 

It  is  of  the  utmost  importance  thafcS<e  eye-lids  should  be  properly  held.  This 
requires  a  skilled  assistant,  for  it  ismoVlasy  to  open  the  lids  widely  and  keep  them 
apart  with  certainty,  without  in  the  way  of  the  operator,  and  without  in 

the  least  encroaching  on  th^Mtt&e,  and  thus  causing  discomfort  to  the  patient. 
Usually  the  operator  hold&S^nid,  and  this  is  the  upper  or  lower  according  to  his 
position  behind  the  heafr  cjte4it  the  breast  of  the  patient ;  the  assistant  holds  the  other. 
The  two  hands  used  foS^nis  purpose  are  laid  (with  the  ring  and  little  finger  closed) 
flat  on  the  forehea^Sid  face,  and,  while  the  patient  opens  his  eye,  the  ends  of  the 
extended  inde^O  middle  fingers  are  brought  over  the  eye-lashes  on  to  the  edges 
of  the  lids^tfj^reupon  the  latter  slide  back  along  the  globe,  and  may  be  easily  hel 
fast  withOT^fc  all  interfering  with  the  eye.  It  is  at  the  same  time  very  important 
that  ths^mer  lip  of  the  lid  be  not  for  a  moment  raised  from  the  eye-ball,  as  othei 
wise^^^me  straining  of  the  patient,  an  eversion  may  readily  occur,  which  renders 
th^^peration  much  more  difficult. 
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Lid-holders,  that  are  strong  enough  to  oppose  the  spasmodic  contraction  of  the  orbicularis 
muscle,  annoy  the  patient,  increase  his  restlessness,  and  hence  should  generally  be  avoided.  In 
modified  linear  extraction,  however,  during  the  second  step  of  the  operation,  viz.  the  making  of 
an  artificial  pupil,  it  is  often  difficult  to  do  without  them,  as  the  fixation  of  the  lids  by  an  assist¬ 
ant  leaves  too  little  room  for  a  second  assistant  to  fix  the  eye-ball  with  the  forceps. 

6.  Immediately  after  the  operation  the  patient  is  directed  to  close  the  lids  gently, 
as  in  falling  asleep,  the  escaped  fluid  is  to  be  carefully  wiped  away  with  soft  charpie, 
and  then  a  protective  bandage  applied  over  both  eyes. 


The  application  of  the  protective  bandage  requires  the  greatest  attention.  The  charpie  must 
be  finely  picked,  soft,  and  clear ;  it  must  not  ravel  out,  for  then  some  threads  might  get  between 
the  lids  and  prove  very  injurious.  The  two  cushions  formed  of  it  should  not  be  too  large  ;  they 
should  be  of  a  regular  density  and  thickness  throughout ;  the  bandage  should  be  of  fine  and  new 
flannel,  so  that  it  may  stretch  regularly,  for  only  thus  can  it  be  equally  applied  to  the  surface 
of  the  closed  lids,  which  is  one  of  the  chief  requirements  for  a  good  bandage. 

We  can  not  sufficiently  warn  against  strong  traction  on  the  bandage,  especially  after  flap 
extraction,  for  the  flap  is  easily  displaced ;  in  this  case,  however,  there  is  a  disagreeable  feeling  of 
pressure  which  renders  the  patient  uneasy,  and  may  lead  directly  to  bad  results.  As  a  rule,  the 
bandage  should  exercise  no  pressure,  but  simply  keep  the  parts  in  their  natural  position.  There 
are  some,  however,  who  recommend  strong  pressure,  and  even  advise  the  laced  bandage,  under 
some  circumstances,  especially  in  prolapse  of  the  iris  or  vitreous,  in  hemorrhage,  commencing 
suppuration  of  the  cornea,  &c.  ( Graefe .)  But  it  is  well  not  to  follow  this  advice. 

Fastening  the  lids  with  strips  of  isinglass  plaster,  beside  using  the  protective  bandage,  is  only 
advisable  where  the  patient  is  very  unquiet  and  thoughtless,  as  well  as  in  childish  old  persons,  as 
in  such  there  is  great  danger  that  they  may  lift  the  bandage  (at  a  moment  when  they  are  not 
watched)  to  prove  the  effect  of  the  operation,  which  may  cause  the  worst  results. 


[In  this  country  the  plasters  are  frequently  used,  and  with  excellent  results. 
Instead  of  ichthyocolla  plaster,  strips  of  fine  gauze  may  be  laid  over  the  lids,  and 
retained  in  their  position  by  painting  collodion  over  them.  The  collodion  not  being 
soluble  in  watery  fluids,  the  plasters  remain  well  in  position.  They  arq,  however, 
liable  to  objections,  on  account  of  the  contraction  caused  by  the  collodion.] 


Children  will  frequently  suffer  no  bandage,  and  then,  if  we  would  avoid  tWw^ies 
their  crying  and  struggling,  we  must' leave  them  with  open  eyes  in  a  dark  rqgjjtjS'This  i 
easily  done,  as  we  usually  perform  needle  operations  on  them. 


caused  by 
is  the  more 


When  the  bandage  has  been  applied,  the  patient  shotSjj^tfe  placed  in  the  proper 
position,  and  made  as  comfortable  as  possible ;  for  he y*sjQot  long  retain  an  uncom¬ 
fortable  position — pains  in  the  head,  hips,  &c.,  ocA^^y  lie  becomes  restless,  tosses 
about,  and  may  thus  endanger  the  success  of  the^^ration.  Usually,  lying  on  the 
back,  with  the  head  more  or  less  elevated,  is  Uie^aest  position.  If,  however,  only 
one  eye  has  been  operated  on,  the  patient  lmfe/if  necessary,  lie  on  the  other  side, 
and  only  occasionally  on  the  back.  oW) 

When  the  patient  has  been  carefufl^v&ra  down,  the  bed  should  be  moved  to  the 
chosen  part  of  the  chamber,  wherarrt\s3ll  be  protected  from  draughts,  furnace-heat, 
rays  of  light,  &c.  The  chamber  sWuld  then  be  regularly  darkened,  but  not  so  much 
80  as  to  render  the  features  ifl^Minguishable  after  having  been  a  little  while  in  the 
room. 

7  For  the  first  coq  days  the  patient  should  preserve  the  greatest  bodily 

and  mental  quiet ;  h^wyuld  speak  as  little  as  possible ;  muscular  exertion,  snoring, 
coughing,  sneezingAre  to  be  carefully  avoided  ;  visits  and  exciting  news  are  to  be 
forbidden ;  diet^u£t\>e  limited  to  warm  soup,  and,  at  most,  steamed  vegetables.  If 
fbe  patient  lora*  for  them,  acid  drinks  are  not  injurious,  but  rather  beneficial. 

[It  isflSjkable  to  have  the  food  soft,  to  avoid  exertion  of  the  masticatory 
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muscles ;  but  it  should,  at  the  same  time,  be  nutritious.  Beef-tea  and  various  nutrient 
soups  are  suited  for  the  use  of  patients  who  have  just  been  operated  on.] 

Quite  recently  some  have  declaimed  against  the  absolute  rest  of  the  patient  after  operation. 
This  is  said  to  be  opposed  to  all  the  rules  of  medicine,  and  to  be  apt  to  cause  cerebral  congestion,  as 
it  arrests  the  muscular  actions  that  are  absolutely  necessary  to  normal  circulation.  ( Coursserant .) 

Some  hours  after  the  operation,  the  charpie  of  the  dressing  should  be  changed,  as, 
at  first,  a  good  deal  of  aqueous  escapes,  and  the  conjunctival  secretion  is  also  much 
increased,  and  thus  the  pad  cohering  the  eyes  becomes  soiled,  cakes  together,  presses 
unevenly,  and  readily  causes  irritation,  and,  at  all  events,  is  annoying  to  the  patient. 
The  conjunctival  secretion  also  renders  it  necessary  to  change  the  dressing  once  or 
more  daily,  for  the  following  days.  Almost  all  patients  find  this  a  relief.  While 
making  the  change  we  must  most  cai^fully  guard  the  eye  from  mechanical  injury 
and  strong  light  on  the  closed  lids,  and  prevent  the  patient  from  opening  them. 
Severe  irritation  often  follows  the  neglect  of  these  rules. 


The  above  includes  the  urgent  warning  not  to  examine  the  eye  too  soon.  Many,  however, 
advise  this  ( Desmctrres ,  Zehender ,  Kuchler ),  and,  where  the  symptoms  are  threatening,  recommend 
an  examination  with  oblique  concentrated  light,  within  ten  hours  after  the  operation,  as  well  as 
on  subsequent  days  ( Jacobson ) ;  but  we  can  only  explain  this  advice  by  their  desire  for  a  more 
thorough  knowledge  of  the  process  of  cure.  It  is  true  that  much  valuable  information  has  been 
gained  in  this  way  (Sichel,  Jacobson ,  Graefe) ;  but  this  gain  to  our  knowledge  is  made  at  great, 
risk  to  the  patient.  Besides,  we  can  not  expect  to  draw  any  hints  for  true  and  practicable  thera¬ 
peutics  from  the  state  of  the  different  parts  of  the  eye  at  the  time.  The  careful  surgeon  would  not 
be  easily  induced  to  perform  a  second  operation  within  the  first  couple  of  days.  Hence  we  could 
ocly  expect  to  determine  if  any  inflammation  existed,  and  its  grade.  But  the  objective  and 
subjective  symptoms  that  we  find,  while  the  lids  are  closed,  suffice  to  show  us  this.  We  must  not 
forget  that  rest  of  a  diseased  part  is  the  best  antiphlogistic,  and  answers  better  than  all  others 
together. 


When  we  wish  to  use  atropine  soon  after  the  operation,  we  should  advise  the  patient  to  look 
upward,  keeping  the  lids  closed;  we  then  draw  down  the  lower  lid,  and  drop  one  or  more  drops  of 
the  solution  into  the  fissure.  Generally,  we  should  avoid  much  mam^lation  with  this  remedy; 
one,  or  at  most  two,  daily  instillations  of  it  are  sufficient  even  in  t^roo^t  urgent  cases,  aud  these 
should  be  made  at  the  time  the  dressing  is  changed. 

It  seeicts  that  by  these  means  compensatory  hyperaem^Qfci  the  posterior  portion  of  the 
uveal  tract  are  very  much  favored.  At  any  rate  the  curafc&e  action  of  the  atropine  in  iridocy¬ 
clitis  and  iridochoroiditis  after  cataract  extractions  is^^x  problematical. 


a.  If  no  reaction  has  occurred  after  th^se^bohd  day,  if  the  recumbent  position 
becomes  very  tiresome  to  the  patient,  hV^may  alternate  it  with  a  sitting  one,  and 
may  be  supported  in  an  easy-chair  wklr  pillows.  If  the  patient  is  very  hungry, 
there  is  no  objection  to  his  then  uaj^  meat-broth,  easily  digestible  vegetables,  &c., 
in  small  quantities ;  in  much  dekli^ted  persons  this  is  even  necessary. 

On  the  fifth  or  sixth  chhSgre  bandage  may  be  raised  and  the  patient’s  vision 
tested,  at  the  same  tinyHb^jJg  most  careful  that  dazzling  light,  rays  of  light  or 
reflection  from  a  white  Vi^flazzling  object,  do  not  reach  the  eye ;  otherwise  the  suc¬ 
cess  of  the  operationGjiy,  even  yet,  be  prevented,  as  the  retina,  which  for  years  may 
have  been  protec^e^from  dazzling  light  behind  an  opaque  lens,  at  first  reacts 
strongly  to  e^fQhoderate  light.  This  is  the  more  apt  to  occur,  because  since  the 
operation  been  kept  in  entire  darkness.  Careless  exposure  of  it  may  readily 

cause  in^krable  amaurosis.  For  the  same  reason  the  eye  must  not  be  strained,  in 
the  t?i(j})0f  vision.  Where  the  pupil  is  closed  by  remains  of  cataract,  the  trials 
are^jpless,  or  can  only  determine  the  amount  of  sensitiveness  to  light.  After  this 
y|t0fpatient  may  be  allowed  to  sit  up  for  an  hour  or  two  at  a  time,  in  an  easy-chair, 
yjpfrd  be  better  nourished ;  still,  however,  avoiding  all  food  that  requires  chewing. 
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From  this  time  on  a  simple  shade  suffices  during  the  day.  At  night  it  is  well 
to  apply  the  protective  bandage.  The  patient  may  now  pass  the  time  out  of  bed  in 
a  comfortable  arm-chair,  and  may  be  better  nourished,  yet  with  the  exclusion  of  all 
articles  of  food  requiring  efforts  at  mastication. 

After  nine  or  ten  days,  there  is  no  objection  to  removing  the  bandage  from  time 
to  time  and  permitting  the  patient  to  use  the  operated  eye.  It  is  wisest  to  do  this 
only  in  the  evening  at  first,  as  the  patient  is  then  most  certain  to  escape  dazzling 
light.  After  fourteen  days  the  patient  may  use  the  operated  eyes  the  whole  day, 
being  careful,  however,  to  lessen  direct  bright  and  diffuse  light  by  the  use  of 
shades  and  dark  glasses.  In  summer-time  it  is  well  at  this  period  to  let  the  patient 
be  led  about  in  a  quiet  place  out  of  doors  at  twilight,  as  fresh  air  greatly  shortens 
convalescence.  If  eighteen  or  twenty  days  have  passed  without  bad  results,  the 
patient  may  be  regarded  as  well,  and  it  is  sufficient  to  warn  him  against  possible 
injuries,  such  as  straining  the  eyes  too  soon,  bright  light,  intemperance  in  food  or 
drink,  &c.  It  is  well  to  choose  suitable  cataract-glasses  for  the  patient  at  this  time. 
They  should  not  be  used,  however,  for  a  month  or  two. 

It  is,  of  course,  understood  that  these  are  only  general  rules,  and  that  many 
deviations  from  them  are  necessary,  according  to  circumstances,  especially  in  regard 
to  the  periods  given. 

1.  The  cure  does  not  always  go  on  so  quietly,  however.  It  is  interfered  with  by 
various  accidents  which  require  treatment  and  delay  convalescence  for  a  long  time. 
Quite  often  feelings  of  pressure,  foreign  bodies,  heat,  even  flying  stitches  and 
temporary  severe  pain,  occur  immediately  after  the  operation,  or  a  few  hours  subse¬ 
quently,  but  soon  depart  after  a  few  tears  have  escaped  between  the  lids,  or  the 
charpie  has  been  changed.  We  may  almost  always  calculate  on  this  accident  when 
fixation  forceps  have  been  used.  If,  however,  they  increase  after  a  few  hours,  if 
the  flow  of  hot  tears  becomes  more  copious,  if  the  margin  of  the  upper  lid  becomes 
red  and  swelled,  or  the  entire  lid  congested  and  oedematous,  we  may  know  there  is 
severe  inflammatory  reaction.  Then  active  antiphlogistic  treatment  bqcVmes  neces¬ 
sary.  Usually  we  attempt  to  meet  the  indications  by  leeches  applied  temporal 
region  or  behind  the  ear.  But  if  the  local  temperature  appears  ji^lT  increased,  it 


is  well  to  apply  cold  compresses  to  the  brow  and  temples.  pain  is  unbear¬ 
able,  we  should  use  solutions  of  morphia  hypodermically,  of  the  narcotics 

internally.  [The  sixtieth  of  a  grain  of  atropise  sulplww^  one  sixth  of  a  grain  of 
morph,,  sulph.  in  solution,  given  hypodermically  «-ta  -^r^slrfcisfactory.] 


pain  is  unbear- 


dlJie>  we  should  use  solutions  of  morphia  hypodermical 
internally.  [The  sixtieth  of  a  grain  of  atropise  sulph 


sulplw^ct)  i 
^r^sjrti 


In  order  to  secure  sleep  for  the  patient,  a  dose  of  f ronv^^-2  scruples  of  hydrate  of  chloral, 


In  order  to  secure  sleep  for  the  patient,  a  dose  of  f ronv^^-2  scruples  of  hydrate  of  chloral, 
with  five  times  the  weight  of  mucilage,  with  the  samgauSmtity  of  orange  syrup  and  about  an 


ounce  of  water,  may  be  given.  ( G raefe. )  W e  shoulcU^a^ref  ul  with  our  instillations  of  atropine. 
They  are  of  little  use  at  this  period. 

More  recently,  doubts  have  been  '  ’  v  speeches,  particularly  when  they  are  applied 

upon  the  region  of  the  temple,  and  rather  to  replace  them  by  a  venesection  of  4-6 


ounces.  ( Graefe. )  The  ineffective!  tter  is,  however,  sufficiently  determined  by 

oxperience  of  former  years,  hence  ter  be  discontinued.  The  excitement  of 


mce 

leeCT©,  is,  n 
:d£eyner  with 


tter  is,  however,  sufficiently  determined  by  the 


ter  be  discontinued.  The  excitement  of  the 


patient,  which  we  cause  by  the  lee^fij,  is,  moreover,  scarcely  less  in  the  venesection.  Pur¬ 
gatives,  among  which  calomel  td^e^ner  with  rhubarb  is  particularly  praised,  should  still  lesc 


Jj  among  which  calomel  tcrcelner 


!  leero©,  is,  moreover,  scarcely  less  in  the  venesection.  Pur- 
tdfee^ner  with  rhubarb  is  particularly  praised,  should  still  less 
Aftey  disturb  m  tiie  most  dangerous  manner  the  quiet  ot  the 
■ay  with  the  protective  bandage  and  to  make  cold  applications 


r°ublesome  to  the^a^WLt,  and  often  in< 
c°ld  water  are  objem^^aJble  on  account  < 
recently  recommitted.  {Laurence. )  j 


C°H  water 


e  to  the^na^h^at,  and  often  increases  the  condition  of  irritation.  Irrigations  with 
are  obiect^mamle  on  account  of  their  irritating  action.  Still  they  have  been  very 
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If,  with  these  remedies  and  careful  antiphlogistic  diet,  we  do  not  succeed  in 
mastering  the  inflammation,  or  if  this  even  increases,  the  eye  is  seriously  affected. 
There  is  usually  a  severe  iritis,  which  is  excited  and  kept  up  by  retained  portions  of 
cataract.  But  at  this  time  these  are  rarely  so  much  softened  as  to  be  removed  with¬ 
out  rough,  and  therefore  dangerous,  manipulation.  In  children  only,  the  con¬ 
sistency  of  the  lens  allows  us  to  hope  for  speedy  disintegration  after  discission  and 
the  consequently  safe  removal  through  a  linear  corneal  wound.  In  adults,  even  an 
iridectomy,  during  severe  irritation,  is  dangerous.  Hence,  as  experience  teaches,  it 
is  almost  always  better  to  continue  the  antiphlogistic  treatment,  and  patiently  await 
the  termination.  Often  only  extensive  synechia  and  secondary  cataracts  result. 
After  the  inflammation  has  run  its  course,  or,  still  better,  after  several  weeks  or 
months,  these  may  be  corrected  by  an  iridectomy,  without  much  danger.  After  flap 
extraction,  great  attention  must  be  paid  to  symptoms  of  corneal  suppuration.  This 
most  unfortunate  of  all  the  accidents  often  appears  even  in  the  course  of  twelve  or 
twenty-four  hours,  but  often,  also,  not  till  after  the  second  day.  It  shows  itself  by 
rapidly-increasing  cedematous  swelling  of  the  inner  angle  of  the  eye,  as  well  as  by 
a  profuse  discharge  of  purulent  conjunctival  secretion.  The  pain  may  vary  to  i 
extent.  In  old,  decrepit  persons,  after  flap  extractions,  the  cornea  not  unfrequently 
becomes  infiltrated,  or  the  whole  globe  tilled  with  pus,  without  the  occurrence  of 
severe  pain,  or  even  with  its  entire  absence.  In  such  cases  it  is  well  to  assure  our¬ 
selves  of  the  state  of  the  eye  by  inspecting  it.  If  we  find  that  a  diffuse  infiltration 
of  the  cornea  has  already  occurred,  all  hope  of  restitution  of  vision  is  gone.  The 
treatment  is  best  directed  to  the  existing  symptoms  and  the  comfort  of  the  patient. 
If  the  globe  appears  very  tense  and  painful,  or  if  a  rupture  is  threatening,  it  is 
advisable  to  lift  the  flap  or  tap  the  eye.  Cataplasms  are  often  soothing. 

[Astigmatism  often  occurs  as  a  disturbing  element  in  the  vision  of  patients  who 
have  been  operated  upon  for  cataract.  Thus  Dr.  Knapp,  in  Graefe’s  Archives  for 
1867,  observes  that  “we  should  not  neglect  to  test  eyes  which  have  been  operated 
on  for  cataract,  with  cylindrical  glasses,  to  see  if  visions  not  thereby  improved. 
This  is  found  to  be  the  case  in  a  marked  degree,  where  H^mbult  has  been  a  good  one, 
in  about  one-fourth  of  the  cases.  Thus  I  have  ff  where  V  =  h  corrected  it 
will  be  i ,  and  Y  £  will  become  f  and  so  on.” 

But  notwithstanding  this  knowledge  of  it^^^tence,  very  little  has  been  done  by 
the  majority  of  operators  in  determining  HnQjegree  of  this  error  in  refraction  when 
making  out  their  statistics  of  vision,  an^^in  less  has  the  attempt  been  made  to 
remedy  the  defect  by  prescribing  suitA^e  glasses. 

This  latter  is  no  doubt  due  to  tlfc-fact  that  the  necessary  sphero-cylindric  glass 
is  so  heavy  and  of  so  awkwarcLq^lape  as  only  to  be  worn  with  great  discomfort  to 
the  patient.  Thus  if  we  wiamfcK^o  give  a  spherical  glass,  for  example  +  i  com‘ 
bined  with  a  cylindric  gldS^yCne  spherical  surface,  inasmuch  as  it  would  have  to  be 
put  all  on  one  side,  w<Tufa)have  to  be  ground  on  a  radius  of  2  inches.  This  degree 
of  curvature  would,  iiKarder  to  fill  the  eye  of  the  spectacle  frame,  require  the  glass 
to  be  very  thick  lq^g)e  center,  the  apex  of  which  would  consequently  project  a  good 
deal  from  thej^©Le  of  the  rim  of  the  spectacle,  while  the  slight  curvature  of  the 
cylindric  suvEcfe  would  hardly  project  at  all.  Such  a  glass  as  this  is  necessarily 
very  hea^j^hicl  very  clumsy  and  uncomfortable. 

WiA  the  hope  of  remedying  these  objections  so  as  to  allow  us  to  give  astigm^10 
,s^ito  cataract  patients,  I  have  contrived  the  glass  which  I  now  present  to  the 
sty,  and  which  is  made  in  the  following  manner : — 
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A  simple  cylindric  glass  of  the  required  strength  is  first  set  in  the  spectacle  frame 
in  the  usual  way,  the  axis  of  the  glass  of  course  running  in  the  required  direction. 
A  thin  plano-convex  glass  is  then  ground,  and,  taking  advantage  of  the  fact  that 
lenses  can  be  cemented  together  by  Canada  balsam,  this  is  firmly  fixed  by  its  plane 
surface  to  the  back  or  plane  surface  of  the  cylindric  glass. 

As  the  diameter  of  the  plano-convex  is  made  only  equal  to  the  vertical  diameter 
of  the  spectacle  frame,  and  not  to  the  longitudinal  one,  it  follows  that  a  large 
quantity  of  glass  is  thus  dispensed  with,  and  the  weight  of  the  glass  is  thereby 
much  reduced — the  two  combined  lenses  being,  in  fact,  when  nicely  made,  only 
one-fourth  of  the  weight  of  the  common  spherical  cataract  glass  as  found  in  the 
shops. 

In  the  figure,  A  gives  a  longitudinal  section  of  the  glass,  the  dotted  line  making 
the  line  of  union  between  the  two  lenses,  while  B  shows  the  front  view  of  the  glass 
as  it  appears  in  the  frame,  the  dotted  line  showing  the  circumference  of  the  plano¬ 
convex  glass. 


Fig.  93. 


As  you  will  observe,  the  edge  of  the  convex  lens  is  so  delicately  ground  and  so 
perfectly  fitted  to  the  cylindric  glass,  that  the  point  of  union  is  barely  perceptible 
when  the  glass  is  worn,  and  the  peculiarity  of  its  construction  w(i^m  escape  the 
notice  of  any  but  a  very  observant  eye.  /Vv 

The  pair  which  I  now  offer  as  a  sample  has  a  spherical  suffice  of  +  (really 
equal  to  a  biconvex  +  i)  and  a  cylindric  surface  +  c. /tfvS patient  being  astig¬ 
matic  to  that  degree  in  the  vertical  meridian.  WithHjke  best  correction  with 
spherical  glasses  vision  equalled  £.  With  this  glass  to  |. 

The  chief  objection  which  would  be  raised  agaifcslrgfasses  made  in  this  manner 
would,  in  all  probability,  be  on  account  of  theirQjmility  to  come  apart.  Whether 
this  is  a  valid  objection  remains  to  be  proved^!  would  say  that  this  pair  has  been 
m  constant  use  for  four  months,  and  in  thaOfine  they  have  dropped  twice,  once  in 
a  crowd,  from  which  they  were  only  r^6&  tffter  the  frames  had  been  considerably 
bent.  They  certainly  show  no  signs  rffVfceparation  between  the  two  lenses,  and  we 
know  that  the  lenses  of  telescope^mci  opera  glasses  are  subjected,  oftentimes  for 
Jcars,  to  the  extremes  of  tepiggrature  and  hard  usage  without  showing  such  a 
tendency ;  and  even  if  the  ^fcwSes  should  occasionally  separate,  it  is  certainly  a 
Slmple  matter  to  re- them .  This  slight  inconvenience  would  be  more 


than 


when, 


compensated,  i 


^s  to  me,  by  the  increased  amount  of  vision,  especially 
as  in  the  preseniNease,  it  is  doubled.  Boring.'] 

If.  however,  first  threatens,  then  powerful  cauterizations  of  the  external  integu- 

len  *he  li<wyitn  nitrate  of  silver  in  connection  with  the  tight  bandage  are  said  to  have 
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produced  favorable  results.  To  this  end  the  lid  is  to  be  cleansed,  and  its  entire  surface 
touched  with  the  mitigated  stick,  with  the  requisite  neutralization  and  careful  drying,  this 
procedure  repeated  according  to  necessity,  and  united  with  the  above-mentioned  antiphlogistic 
means,  especially  with  venesection,  purgatives,  etc.  ( Oraefe ).  The  warm  aromatic  poultices, 
formerly  so  much  recommended,  are  now  pretty  well  neglected.  In  one  case,  an  already  diffusely 
suppurating,  infiltrated  cornea  has  been  seen  to  clear  up  completely  a  few  hours  after  the  pow¬ 
erful  local  action  of  a  solution  of  quinine,  and  the  case  to  end  in  a  complete  cure  (Nagel). 

While  the  bandage  is  still  used,  conjunctival  catarrh  is  not  unfrequently  devel¬ 
oped.  It  occurs  particularly  in  old  people  with  relaxed  skin,  and  often  runs  its 
course  with  great  cedematous  swelling  of  the  parts.  Then  compresses  wet  with 
lead-water  are  advisable.  Strong  astringents  should  only  be  used  subsequently, 
when  an  irritation  of  the  eye  does  not  appear  dangerous. 
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Munchen,  1863.  S.  15, 17. —  Workman,  Carter ,  kl.  Monaj^0|864.  S.  41,  42. — Critchett,  ibid.  1864. 
S. 349,  etseq.;  1866.  S.  127.— Bowman,  ibid.  1866.  S \^K-A.Weber,  ibid.  1865.  S.  809.— Quadri, 
jach  Himly  1.  c.  II.  S.  289,  291. — Kuchler,  Deutse^X&inik,  1865.  Nr.  41,  32,  1866.  Nr.  37,  u.  d.  f. 
^ien.  med.  Wocbenschrift,  1866.  Nr.  86. — SdmfawpWuTzb.  med.  Zeitschrift,  II.  4,  1861. — Jacob - 
Eiu  neues.  gefahrloses  operat.  Verfahre^etj^Berlin,  1863,  kl.  Monatbl.  1864.  S.  330,  A.  f.  O. 
X' 2< S-  ^8,  XI.  1.  S.  114,  et  seq. ;  XI.  2.  S^lVet  seq.— Braun,  A.  f.  O.  XI.  1.  S.  200.—  Vllersper- 
XI.  2.  S.  266. — Rossander,  kl.  Monatjfe3l864.  S.  118.—  Roeder,  ibid.  1865.  S.  307. — Agnew, 

1 1(i.  1865.  S.  389. — Laurence,  ibid.  lS$Ds.  416. — Coursserant ,  Wien.  med.  Wochenschrift,  1865. 
^r- 88.  [Loving,  Boston  MecH^Cicl  Surgical  Journal,  Oct.  12,  1871.]  F.  Becker,  A.  f.  O. 
TO.  1.  S.  75.— C.  Ritter,  ibi^^ni.  2.  S.  451.— Zernoff,  ibid.  XIII.  2.  S.  521,  527,  533,  545.— 
^  Echultze ,  ibid.  XIII.  l^S.^  83.—  Woinow,  Kl.  Monatbl.  1869,  S.  411.—  Barkan,  Sitzungs- 
ber.  d.  Wien.  k.  Akad>tf\%iss.  54.  Bd. 

Senile  changes,  Nofyogf/  :  Knapp,  A.  f.O.  XIII.  1.  S.  158, 176. — Mauthner,  Lehrb.  d.  Ophth- 
®cop-  S.  139, 144,  1 $pbtcffan,  Kl.  Monatsbl.  1867,  S.  209,  216.—  Mooren,  Ophth.  Beob.  S. 
W,  m.-KrusAmtscMt.  I  rat.  Med.  24.  Bd.  S.  261. 
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Symptoms ,  Complications :  Mauthner ,  Lehrb.  d.  Ophthscop.  S,  138. 

Causes:  Iwanoff,  A.  f.  0.  XV.  2.  S.  59,  89. — Mooren ,  Ophth.  Beob.  S.  20S,  211.—  Roth¬ 
mund,  A.  f.  O.  XIV.  1.  S.  109.— Berlin,  ibid.  XIII.  2.  S.  282.— Wecker,  Kl.  Monatbl.  1867.  S. 
36. — Colsman ,  ibid.  1869.  S.  105. —  Wagner,  ibid.  S.  15. — Stavenhagen ,  kl.  Beob.  S.  86.  Dyer, 
kl.  Monatbl.  1867.  S.  241. 

Dislocation  of  the  Lens:  Noyes ,  Arch.  f.  Aug.  u.  Ohrenheilkde.  1.  S.  154. — Lawson ,  ibid. 
S.  21. — Mooren ,  Ophth.  Beob.  S.  255. — Colsman ,  kl.  Monathl.  1869,  S.  104.— Wagner,  ibid. 
S.  18. — Davis,  ibid.  S.  191. — Hoering ,  ibid.  S.  347. — Ed.  Meyer,  ibid.  S.  351. — Horner,  ibid. 
S.  353. 

Course,  results :  Mooren,  Ophth.  Beob.  S.  214. — Mauthner,  Lehrb.  d.  ophthscop.  S.  142.— 
Steffan,  Erfahrung.  u.  Studien.  Erlangen.  1867,  S.  40. — Schless-Gemusens,  A.  f.  0.  XIV.  1.  S. 
95. — Pagenstecher ,  kl.  Beob.  III.  S.  17.  32.  — Milliot ,  Centralbl.  1867,  S.  250. 

Treatment:  Hasner,  Prag.  Vierteljahrschrft.  96.  Bd.  Annal.  S.  85,  88;  98,  Bd.  Annal.  S. 
85 ;  102.  Bd.  Ref.  S.  77 ;  Neueste  Phase  der  Staaroperation.  Prag.  1S68 ;  Phakolg.  Studien. 
Prag.  1868. — Faye,  Congrbs  Ophth.  1868.  S.  141. — Horner,  kl.  Monatbl.  1869,  S.  134.— Gioppi, 
Salle  ultime  ricerche,  etc.,  Padova,  1869,  S.  C. — Tavignot,  ibid.  S.  1. — Dantone ,  Beitragezur 
Extraction  des  grauen  Staaers.  Erlangen.  1869.  S.  42,  et  seq.  Mooren,  Die  verminderten  Ge- 
f  ahren  einer  Hornhautvereiterung  etc. ,  Berlin.  1862.  S.  5-40 ;  Ophth.  Beob.  S.  219-246 ;  Ueber 
Sympathische  Ophth.  S.  44,  50,  79;  kl.  Monatbl.  .1868.  S.  335.—  Steffan,  A.  f.  O.  X.  1.  S.  123; 
Klin.  Erfahrungen.  Erlangen.  1S69.  S.  4 ;  Erfahrungen  und  Studien  liber  d.  Staaroperat.  S. 
15,  23,  44,  48,  50 ;  kl.  Monatbl.  1870,  S.  90 .—Graefe,  A.  f.  O.  XIV.  3.  S.  106-126;  Congres 
Ophth.  1868.  S.  61,  95 ;  kl.  Monatbl.  1868.  S.  1.  259 ;  1870.  S.  1,  10,  14  u.  f. — Henle,  Eiuge- 
weidelehre.  1866.  S.  587,  678 .—Mannhardt,  A.  f.  O.  XIV.  3.  S.  49.—  Knapp,  kl.  Monatbl. 
1868.  S.  431,  341 ;  A.  f.  O.  XIII.  1.  S.  85,  98,  124;  XIV.  1.  S.  262,  285 ;  Arch.  f.  Aug-u.  Oh¬ 
renheilkde.  S.  44,  58. — Sichel ,  A.  f.  O.  XIV.  3.  S.  1.  Rothmund,  kl.  Monatbl.  1868.  S.  338; 
A.  f.  O.  XIV.  1.  S.  178.— O.  Leibreich,  kl.  Monatbl.  1869.  S.  353, 456.— Adamuk,  ibid.  S.  385.- 
Nagel,  ibid.  S.  430. — Esslingen ,  ibid.  1868,  S.  26. — Paulsen,  ibid.  S.  288. — Hoering,  ibid.  S. 
131;  Congres  Ophth.  1868.  S.  84. — Heymann,  kl.  Monatbl.  1868,  S.  327;  Ophth.  Leipzig,  1868, 
S.[38. — 0.  Becker ,  Congres  Ophth.  1868,  S.  72. — Ed.  Meyer,  Quaglino ,  Kanka,  ibid.  S.  82-93.— 
Critchett,  ibid.  S.  80;  kl.  Monatbl.  1864.  S.  349,  353,  357;  1866,  S.  127.—  Kiichler,  Congre. 
Ophth.  1868,  S.  89;  Die  Querextraction  desgr.  Staares,  Erlangen,  1868. — Jacobson,  A.  f.  0s 
XIV.  2.  S.  247.—  Reuss,  Woinow,  Ophth.  Studien,  Wien.  1869,  S.  1-26.— Bergmann,  A.  10. 
XIII.  2.  S.  383. — Gouvea,  ibid.  XV.  1.  S.  244,  257. —  Williams ,  Arch.  f. Aug-u.  Ohrenhlkde  1. 
S.  91. — Hirsch,  kl.  Monatbl.  1869.  S.  2S2. 


1.  Discission. 


Indications. — Simple  breaking  up  of  a  cataract  is  indicated  : 

1.  In  the  various  forms  of  cataract  occurring  in  childhood,  except  in  siliculose 

cataracts. 

2.  In  opacities  of  the  posterior  capsule,  such  as  occur  after  linear  and  flap  ex¬ 
tractions. 

Operation. — The  discission  may  be  done  as  well  through  the  cornea  as  through 
the  sclera.  Scleroticonyxis  is  advisable  in  fluid  and  pasty  total  cataracts,  especially 
when  there  is  ground  for  suspicion  that  depositions  of  changed  cataract-substance 
may  prevent  the  retraction  of  the  capsule,  as  in  this  operation,  by  using  the  needle 
flatwise,  the  anterior  capsule  may,  if  necessary,  be  depressed ;  the  same  is  true  in 
opacities  of  the  posterior  capsule,  which  often  remain  after  extraction. 

Beer’s  cataract-needle  is  almost  always  used  for  scleroticonyxis.  It  is  not  suited 
for  keratonyxis,  however,  for,  as  the  spear-pointed  end  enters  the  anterior  chamber, 
the  aqueous  escapes ;  hence  the  lens  approaches  the  posterior  wall  of  the  cornea,  and 
the  capsule  passes  out  of  the  reach  of  the  needle.  The  formation  of  secondary  cata¬ 
racts  is  thus  favored.  Hence,  Dalrymple’s  needle,  or  the  round  stop-needle,  is  used 
with  advantage,  as  it  prevents  the  escape  of  the  aqueous  humor. 

a.  In  breaking  up  a  cataract  by  scleroticonyxis,  after  dilating  the  pupil  as  fully  as 
possible,  the  needle  is  passed  perpendicularly  through  the  sclera,  on  the  temporal 
side,  about  a  line  and  a  half  behind  the  margin  of  the  cornea,  and  from  one  to  two 
lines  below  the  horizontal  meridian  of  the  eye,  the  cutting  edges  of  the*»®dle  being 
directed  antero-posteriorly,  the  better  to  avoid  the  chief  vasculaiy(£fcnxs  of  the 
choroid.  Then  the  point  of  the  needle  should  be  turned  forwmVkJjwf  that  the  end 
and  one  side  shall  look  toward  the  cornea;  then  past  the  JA^oral  part  of  the 
ciliary  processes  and  the  pupillary  margin,  through  the  pe  W*  ry  of  the  lens  into 


Fig.  94. 


the  anterior  chamber  as  far  as  the  upper 
inner  margm  o£J*ne  pupil  (Fig.  94.) 

In  ordeiO©  tear  as  large  a  piece  as  pos¬ 
sible  from  rne  middle  of  the  anterior  cap- 
sule^wPsink  it  in  the  vitreous,  the  end  of 
pe/le  is  to  be  laid  flat  over  the  center 
be  capsule,  and  moved  slowly,  with 
n creasing  pressure,  toward  the  vitreous. 
The  needle  is  to  be  used  as  a  two-armed 
lever,  whose  fulcrum  is  in  the  scleral 
wound,  and  in  its  excursions  should  not 
go  out  of  the  plane  of  the  meridian  of  the 
wound.  When  this  has  been  done,  the 
needle  is  to  be  again  passed  into  the  an¬ 
terior  chamber,  in  order  to  tear  loose  the 
remaining  parts  of  the  anterior  capsule,  or 
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to  cut  them  up  as  much  as  required,  as  well  as  still  further  to  break  up  the  remains 
of  the  cataract. 

It  is  not  advisable  to  push  the  fragments  of  cataract  into  the  anterior  chamber,  as  they  colled 
at  the  bottom  of  the  chamber  and  irritate  the  iris.  Their  sinking  in  the  vitreous  is  not  attended 
with  peculiar  danger,  as  they  are  there  readily  absorbed,  and  only  a  small  portion  of  them  reach 
there,  for,  on  account  of  their  softness,  they  are  usually  stripped  off,  and  remain  in  the  posterior 
chamber. 

1.  In  breaking  up  the  cataract  by  keratonyxis,  after  dilating  the  pupil  as  far  as 
possible  (Fig.  95),  the  stop-needle  is  passed 

through  the  cornea  at  the  middle  of  the  Fis-  95- 

lower  outer  quadrant,  its  point  pushed 
through  the  anterior  chamber  to  the  inner 
upper  border  of  the  pupil,  and  the  capsule 
and  lens  divided  in  various  directions. 

The  needle  should  be  passed  through  the  cor¬ 
nea  perpendicularly,  so  that  the  track  of  the 
wound  may  be  shorter.  If  the  needle  be  introduced 
obliquely,  the  opposition  to  its  advance,  which  is 
always  great,  is  increased,  and  then  the  patient  is 
restless  while  the  operation  is  being  completed. 

Such  an  oblique  canal  is  a\so  dangerous,  as  the 
parts  around  the  points  of  entrance  and  exit  of 
the  cornea  are  strained  and  bruised  by  the  forcible 
excursions  of  the  shank  of  the  needle.  Inflamma¬ 
tion,  or  even  suppuration,  then  readily  occurs,  and 
opacities  of  the  cornea  usually  result.  Moreover, 
these  opacities  are  not  certainly  avoided  by  punc¬ 
turing  the  cornea  perpendicularly,  hence  the  advice 
of  many  ophthalmic  surgeons,  to  enter  the  needle  through  the  center  of  the  cornea,  is  to  be  re 
jected. 

Authorities  —Himly,  Krankh.  u.  Missbild.  II.  Berlin.  1843.  £^30-339.— Arlt,  Krankh.  to 
Auges.  II.  Prag.  S.  335 .—Stellwag,  Opkth.  1.  S.  570,  575,  583.  vC) 


2.  Linear  Extraction 


Indications. — This  operation  is  particularly  indicated : 

1.  In  fluid  and  pulpy,  as  well  as  in  pasty,  total  cataracts. 

2.  After  the  division  of  cataract,  and  after  wounds  of  the  globe,  when  the 
fragments  of  the  lens,  pressing  forward  out  of  the  wounded  capsule,  excite  severe 
irritation,  and  the  crystaline  has  become  pulpy  throughout  its  extent. 

3.  In  regressive  and  shrunken  cataracts  without  nuclei,  especially  in  siliculose 
cataracts,  and  secondary  cataracts  related  to  it. 

The  Operation  varies  considerably,  according  as  we  have  a  fully  softened  or  a 
shrunken  leathery  cataract.  A  division  into  two  distinct  methods  is,  however, 
untenable,  as  soft  cataract  is  often  transformed  to  siliculose  cataract,  and  an  opera¬ 
tion  combined  of  the  sub- varieties  is  required. 

The  necessary  instruments  are  a  straight  lance-shaped  knife,  and  either  a  sickle- 
shaped  needle  or  an  iris-book,  a  Fischer’s  forceps,  and  a  Daviel’s  spoon. 

First,  the  pupil  being  fully  dilated  by  atropine,  the  chamber  is  to  be  opened  with 
the  lance-shaped  knife.  The  opening  is  always  made  on  the  temporal  side  of  the 
cornea,  in  the  horizontal  meridian  or  somewhat  below  it,  about  one  line  from  the 
scleral  border.  The  knife  should  be  so  placed  that  its  surfaces  shall  stand  perpen¬ 
dicular  to  the  meridian  of  the  point  of  entrance,  and  its  point  press  obliquely  through 
the  cornea.  When  the  point  has  entered  the  chamber,  it  is  to  be  advanced  in  the 
same  meridian  plane,  between  Descemet’s  membrane  and  the  capsule,  until  the 
corneal  wound  is  about  two  lines  long,  and  then  slowly  withdrawn,  while  the 
aqueous  escapes. 

a.  If  the  cataract  be  fluid  or  pulpy,  an  d  the  capsule  clear,  as  sooh^  Ihe  patient 
becomes  quiet,  a  sickle-shaped  needle  is  passed  flat  through  the  wwhS  as  far  as  the 
opposite  margin  of  the  lens,  and  the  capsule  divided  as  far  ^fi^possible  with  long 
strokes  in  various  directions.  Fluid  and  starchy  cataracts  ^d^usually,  for  the  most 

part,  evacuafcoQuHng  this  manipulation ; 
Fis-  9®.  on  the  ot^e^hand,  pulpy  cataracts  only 

approacK^he  wound,  and  a  little  of  them 
escap^J 

mmm mm  complete  the  evacuation,  the  con- 

‘  4  surface  of  Daviel’s  spoon  is  pressed 

ls£  fgainst  the  posterior  lip  of  the  corneal 
wound,  until  the  opening  gapes.  At  the 
same  time,  one  finger  of  the  hand  fixing 
the  lid  is  laid  on  the  inner  margin  of  the 
cornea  (Fig.  96),  and  slight,  increasing 
pressure  made  toward  the  center  of  the 
pupil,  to  drive  the  cataractous  substance 
in  the  inner  part  of  the  fold  of  the  cap¬ 
sule  toward  the  opening  of  the  capsule 
^  and  cornea.  If  this  be  not  sufficient  to 

Ar 
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remove  the  cataract  entirely,  the  lids  are  to  he  kept  closed  for  a  while,  to  allow 
some  aqueous  to  collect;  then,  by  laying  the  ends  of  the  fingers  flat  on  the  lids, 
and  moving  them  in  a  circular  direction,  the  remaining  fragments  of  cataract  will 
be  pressed  toward  the  middle  of  the  pupil.  And  it  will  only  he  necessary  tc 
let  the  corneal  wound  gape  again  for  the  cataract  pulp  to  escape.  If  the  pupil  can 
not  be  cleared  in  this  way,  the  spoon  is  to  he  passed  into  the  anterior  chamber,  and 
the  fragments  brought  out  with  it.  If  remains  of  the  capsule  then  appear  in  the 
pupil  (they  may  be  detected  by  the  irregular  reflection  of  their  folds  or  their  veil¬ 
like  cloudiness),  they  should  be  extracted  with  the  iris-hook  or  forceps. 

d.  If  the  capsule  be  clouded  by  regressive  cataractous  depositions,  and  be  more 
or  less  stiff  and  tenacious,  it  is  best  to  introduce  an  iris-hook  flatwise,  instead  of  the 
sickle-shaped  needle,  to  hook  the  capsule  near  its  inner  edge,  to  rotate  the  instru¬ 
ment  slowly  on  its  axis  so  as  to  gain  more  points  of  attachment,  and  envelop  its 
sharp  point  in  the  folds  of  the  capsule,  and  then,  with  gradually  increasing  careful 
traction,  move  it  toward  the  corneal  opening.  If  the  anterior  capsule  has  already 
become  very  tenacious  by  the  deposition,  we  not  unfrequentlv  succeed  in  bringing  it 
out  of  the  wound  entire.  But,  if  the  hook  pulls  out,  the  opening  in  the  capsule  is 
at  least  sufficiently  large  to  permit  the  evacuation  of  the  cataract  by  aid  of  Daviel’s 
spoon,  as  above  described ;  then  the  remains  of  the  capsule  should  be  again  seized 
with  the  hook,  and  extracted. 

c.  If  it  is  a  dry  capsular  or  secondary  cataract,  the  operation  is  still  more  simple; 
for  such  cataracts,  as  a  rule,  follow  entire  the  careful  traction  of  the  hook  (Fig.  97). 
and  the  Daviel’s  spoon  is  unnecessary.  If  the  hook  tears  out,  or  if  the  cataract  has 
already  a  free  margin  to  seize,  it  is  better  to  introduce  the  forceps,  and  complete  the 
extraction  with  these,  as  they  have  more  points  for  attachment  than  a  hook,  anc 
hence  are  more  certain. 


The  puncture  must  be  made  a  line  or  more  Fig.  97. 

from  the  scleral  border ;  for,  if  the  inner  opening 
of  the  wound  be  peripheral,  a  prolapse  of  the  iris 
may  readily  occur,  as  the  pupillary  margin  will 
be  driven  into  the  wound  by  the  escaping  aque¬ 
ous  and  the  fragments  of  cataract,  especially 
when  the  pupil  contracts  on  account  of  the 
diminution  of  intraocular  pressure.  Moreover, 
when  the  puncture  is  made  near  the  edge  of  the 
cornea,  the  iris  is  endangered  by  the 
introduced,  and  often  is  much  injured 
cally.  /-v 

The  lance-shaped  knife  should  be  passed 
obliquely  through  the  cornea,  becai  £0n  stru- 
ments  can  be  more  easily  introducefQtod  with¬ 
drawn  through  an  oblique  without 

stretching  or  bruising  its  ip^Hip ;  and  the 
cataract  may  also  be  bro^ghNsut  more  readily 
n  a  straight  direction  thaiSii/ one  bent  almost  at 
a  right  angle. 

Accidents  pupil  occasionally  contracts  very  much  at  the  moment  the  aqueous  escapes, 

and  the  int^^^ar  pressure  ceases.  This  greatly  impedes  the  division  of  the  capsule,  as  well  as 
the  exit  of  tff^ataract.  In  such  an  event,  nothing  more  can  be  done ;  hence  it  is  to  be  avoi  e 
by  careftrijand  repeated  use  of  mvdriatics. 

^2^^bljfpse  of  the  iris  frequently  occurs  during  the  operation.  If  only  a  little  is  prolapse 


CATARACT.  LINEAR  EXTRACTION. 


659 


after  removing  the  capsule  and  fragments  of  cataract,  we  may  sometimes  replace  the  iris  bj 
closing  the  lids  and  lightly  rubbing  the  surface  of  the  eye  at  intervals,  in  a  circular  direction,  and 
thus  exciting  the  sphincter  to  strong  contraction.  This  maneuver  is  especially  successful  in  pro 
lapse  of  the  pupillary  margin.  In  such  a  case,  we  may  also  attempt  to  reduce  the  prolapse  with 
a  Daviefs  spoon ;  but  we  should  avoid  excessive  manipulation,  as  the  mechanical  irritation  tc 
the  prolapsed  iris,  caused  by  this  process,  easily  leads  to  severe  inflammations,  which  are  far  more 
injurious  than  the  prolapse  itself.  If  the  reduction  is  not  readily  accomplished,  it  is  best  to  seize 
the  prolapsed  portion  with  the  forceps,  and  cut  it  off  close  to  the  cornea.  In  any  case,  if  part  of 
the  pupillary  margin  has  been  in  the  wound,  whether  it  has  been  replaced  or  excised,  a  strong 
solution  of  atropine  should  be  dropped  in  the  eye  before  the  pressure-bandage  is  applied,  so  that 
the  pupil  may  dilate  after  adhesion  of  the  wound,  and  its  border  be  removed  as  much  as  possible 
from  the  latter.  This  is  also  advisable  where  the  pupil  is  much  contracted  during  the  operation, 
without  a  prolapse  occurring,  as  this  sometimes  does  not  take  place  till  after  the  application  of 
the  bandage,  when  the  patient  strains  on  account  of  pain,  and  the  aqueous  that  has  collected 
escapes  from  the  wound. 

3.  Incomplete  evacuation  of  the  cataract.  Where  the  operation  has  been  successfully  done, 
this  danger  only  threatens,  when  we  have  been  mistaken  in  the  consistence  of  the  cataract,  and 
have  used  linear  extraction  at  a  wrong  time ;  when,  instead  of  a  fluid  or  pulpy  total  cataract,  there 
was  one  with  a  normally  consistent  exterior  or  a  hard  nucleus;  or,  instead  of  a  leathery,  tough, 
capsular  cataract,  there  was  a  friable  cataract  breaking  to  pieces  on  being  touched,  or  one  that 
was  partially  retrogressive.  In  such  a  case,  it  would  be  unwise  to  try  to  effect  the  complete 
evacuation  by  frequent  use  of  the  Daviel’s  spoon,  as  severe  inflammation  almost  always  results, 
and,  in  spite  of  all  our  care,  a  considerable  part  of  the  cataract  usually  remains  behind.  In  such 
cases  it  is  best  to  satisfy  ourselves  with  breaking  up  the  cataract,  and  excising  a  piece  of  the  iris, 
and  then,  as  well  as  frequently  during  the  after-treatment,  to  use  a  strong  solution  of  atropine. 

4.  Prolapse  of  the  vitreous,  from  bursting  or  instrumental  injury  of  the  hyaloid,  requires  the 
immediate  interruption  of  the  operation,  and  the  application  of  a  protective  bandage,  as  continued 
attempts  to  remove  the  remaining  portions  of  lens  are  fruitless,  on  account  of  their  lateral  dis¬ 
placement;  on  the  contrary,  they  cause  further  prolapse  of  the  vitreous,  and  thus  increase  the 
danger  of  intraocular  hemorrhage,  retinal  detachment,  severe  reaction,  <fcc. 


Authorities. — Eimly ,  Krankheiten  und  Missbildungen.  II.  Berlin.  1843.  S.  285. — Fr.  Jaeger , 
nachEd.  Jaeger,  Die  Behandlung  des  gr.  Staares,  Wien.  1844.  S.  51.  S.  und  Staaroperat.  Wien. 
1845.  S.  45 .—Graefe,  A.  f.  0. 1.  2.  S.  219,  278-286.  \ 


3.  Flap  Extraction. 


Indications.— Flap  extraction  is  only  suited  for  cataracts  with  nuclei  whose 
density  exceeds  that  of  the  layers  around  them,  especially — 

1.  In  cortical  and  total  cataracts  of  young  or  mature  individuals,  when  the  cor¬ 
tical  layers  have  softened,  hut  the  nucleus  retains  a  normal  consistence,  or  is  even 
more  dense,  and  is  large. 

2.  In  all  senile  cataracts,  and  especially  where  there  is  a  sclerosed  nucleus  of 
only  moderate  size,  whether  the  exterior  he  of  normal  consistence,  softened,  or 
retrogressive. 

The  Operation  requires  great  practice  on  the  part  of  the  operator  and  assist¬ 
ants.  It  is  done  in  several  stages,  after  each  of  which  the  lids  are  gently  closed,  to 
give  the  patient  time  to  collect  himself.  • 

The  instruments  required,  are :  a  cataract-knife,  a  sickle-shaped  needle,  an  iris- 
hook,  a  Daviel’s  spoon,  and  fine  scissors  curved  on  the  flat;  perhaps,  also,  a  Fischer’s 
forceps. 

It  is  better  not  to  use  ophthalmostats  in  flap  extractions,  for  they  give  the  patient 
pain,  and  so  cause  him  to  strain  the  muscles  of  the  eye. 


Of  all  the  cataract-knives  that  have  been  recommended  (. Himly ),  “  Beer’s  ”  answers  best,  and 
is  by  far  the  most  frequently  used.  Quite  recently,  however,  keratomes,  with  bellied  edges,  such 
as  were  formerly  used  {Himly),  have  been  recommended  by  some.  ( Zehender ,  Kuchler.)  Graefe’s 
cystotome  is  not  a  good  substitute  for  the  sickle-shaped  needle,  as,  on^iccount  of  its  shape,  it  is 
difficult  to  sharpen,  and  it  is  apt  to  catch  in  the  iris  and  wound  it,  ^w]jffre^)eing  passed  in  or  with- 


&r 


drawn  from  the  corneal  wound. 

The  length  of  the  flap  should  be  in  proportion  size  of  the  nucleus.  If  too 

large,  it  is  not  so  readily  adjusted,  and  the  danate^of  suppuration  is  increased;  but 
if  too  small,  the  cataract  does  not  escape,  o»*®$0does  so  by  stretching  the  angle  of 
the  wound;  the  section  has  to  he  enlar£e\*sflbsequently,  otherwise  very  injurious 
results  may  arise  from  forced  delivery ^erohe  lens.  A  section  of  half  the  circum¬ 
ference  of  the  cornea  is  never  nece^sary^;  even  with  large  nuclei  it  is  sufficient  to 
make  the  knife  enter  and  come  oufcsafifttle  below  (in  the  lower  section)  the  horizon¬ 
tal  diameter  of  the  eye,  and  to  that  the  outer  lip  of  the  flap  may  be  near  the 

limbus  conjunctivalis.  For  aMmfl  nucleus  and  soft  cortical  substance,  a  somewhat 
smaller  flap  suffices.  ^ 

To  make  the  flap,  wlmeAhe  patient  turns  the  eye  outward,  the  point  of  the  cata¬ 
ract-knife  is  to  be  eh^jjjd  perpendicularly,  just  below  the  horizontal  diameter  of  the 
cornea,  near  the  >us  conjunctivalis ;  passed  through  the  cornea,  then  turned, 
passed  across^A^hterior  chamber  as  quickly  as  possible  (without  too  much  haste, 
however),  aMyat  a  point  of  equal  bight,  passed  out  close  to  the  margin  of  the 
conjunctiA,  and  without  delay  pushed  on  till  the  edge  of  the  knife  is  against  the 
poster^jjwml  of  the  lower  segment  of  the  cornea,  or  has  already  passed  into  its 
posterior  lamellae.  Then  we  are  to  stop,  give  the  patient  a  little  time  to  recover 
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himself,  and  finally  cut  through  very  slowly  and  carefully  by  moving  the  knife 
forward  and  backward  without  making  any  pressure. 

After  the  patient  (with  his  eye-lids  lightly  closed)  has  again  become  calm,  we 
proceed  to  open  the  capsule.  For  this  purpose  the  capsule-needle  is  to  be  held  hori¬ 
zontally,  and  passed,  with  its  back  anteriorly,  up  under  the  flap  without  lifting  it. 
When  the  cutting  part  has  reached  the  pupil,  the  point  is  turned  toward  the  capsule, 
which  is  to  be  divided  as  extensively  as  possible,  and  in  various  directions;  but  at 
the  same  time  we  must  carefully  avoid  injuring  the  iris.  When  this  has  been  done, 
the  needle  is  to  be  again  turned  horizontally,  and  drawn  out  with  the  back  looking 
.  anteriorly. 

If  the  flap  is  large  enough,  or  larger  than  is  necessary,  if  the  muscles  of  the  eye 
contract  moderately,  the  nucleus  follows  at  once,  and  is  evacuated  without  aid.  If 
this  is  not  the  case,  the  lids  are  to  be  again  closed,  till  the  patient  has  recovered 

himself ;  then  we  are  to  evacuate  the 
Fig.  98'  cataract.  This  is  to  be  done  by  holding 

the  lids  apart  (Fig.  98)  and  pressing  the 
convex  side  of  the  Daviel’s  spoon  gently 
against  the  upper  margin  of  the  cornea. 
The  pressure  is  propagated  to  the  upper 
border  of  the  lens,  and,  as  this  turns 
backward  and  downward,  the  lower 
border  of  the  nucleus  turns  forward 
and  upward,  presses  the  inferior  half 
of  the  iris  and  the  corneal  flap  forward, 
finally  overcomes  the  opposition  of  the 
pupil,  and,  with  the  aid  of  the  vitreous, 
pressed  forward  by  the  recti  muscles, 
it  passes  through  the  gaping  corneal 
wound.  If  the  exit  of  the  nucleus  is 
long  delayed,  it  is  best  taXnterrupt  the 
operation,  and  perm^'lyjfclid  patient  to 
keep  his  eye-lids  gently  closed,  and  recover  himself,  then  hwCJfew  the  attempt. 
Where  the  muscles  of  the  eye  are  not  very  active,  it  is  stGrfcetimes  necessary  to 
renew  the  trial  two  or  three  times,  as  a  strong  pressur&^Ah  the  Daviel’s  spoon 
flight  readily  prove  dangerous,  especially  by  causimj^f©pture  of  the  zonula,  and 
a  prolapse  of  the  vitreous.  . 

When  the  nucleus  has  escaped,  the  lids  are  to  jX^tgain  closed  for  a  time.  Then  it 
is  well  to  rub  the  surface  of  the  eye  in  a  circWr  direction,  with  the  index  and 
middle  fingers  gently  applied  over  the  excite  the  sphincter  pupillse  to 

contract,  and  thus  most  gently  to  remavarA^folds  or  displacements  of  the  iris,  and 
also  to  bring  into  the  pupil  any  fragmSm^of  cataract  remaining  in  the  folds  of  the 
capsule.  Then  we  have  the  patjentQsen  the  eye  carefully,  and  observe  whether 
the  pupil  is  quite  black  and  regutoJ  if  so,  we  apply  the  bandage  immediately.  If 
there  be  still  any  fragments^)  cataract  in  the  pupil,  a  DaViel’s  spoon  should  be 
passed  under  the  flap,  and  t^p-emaining  masses  scooped  out.  Particular  attention 
ls  to  be  paid  to  any  flqbdwNbetween  the  iris  and  cornea,  or  lying  in  the  wound,  also 
to  any  protrusion  o^S^iris  between  the  edges  of  the  wound,  as  this  impedes  the 
adhesion.  The  b^Mage  should  not  be  applied  till  all  the  fragments  of  cataract  have 
een  removed ^(o^althe  wound,  and  prolapsed  portions  of  iris  have  been  replaced. 
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1.  The  flap  may  also  be  made  upward.  Formerly  this  was  only  done  when  it  was  desired  tc 
avoid  cicatritial  opacities  in  the  lower  half  of  the  cornea  (. Himly ),  but  later  it  has  been  done  as  a 
rule.  ( Fr .  Jaeger.)  It  has  the  advantage  of  hiding  the  deformity  better,  when  the  section  leaves 
an  opaque  cicatrix,  if  a  sector  of  the  iris  comes  under  the  knife,  and  is  cut  off,  or  if  the  pupil  is 
distorted  on  account  of  a  prolapse  of  the  iris.  But  the  chief  advantage  is,  that  if  the  flap  does 
not  adjust  perfectly,  but  the  upper  lip  projects,  it  does  not  so  readily  strike  against  the  upper  lid 
and  become  loosened  on  motions  of  the  eye,  or  subsequently  keep  up  irritation,  and  thus,  in 
various  ways,  injure  the  effects  of  the  operation.  But  the  operation  is  more  difficult  to  perform, 
especially  in  restless  patients,  whose  eyes  often  turn  up  under  the  upper  lid,  and  do  not  obey  the 
will.  It  is  true,  the  globe  may  be  brought  back  to  its  position  by  the  fixation  forceps ;  but  if 
much  traction  is  made,  they  readily  cause  pain,  and  thus  increase  th  *  vestlessness  and  the  strain¬ 
ing  of  the  patient. 

2.  As  the  flap  is  being  formed,  the  eye  should  look  outward,  as  in  this  position  it  is  much 
easier  to  complete  the  section  without  entering  the  knife  into  the  bridge  of  the  nose,  which 
renders  the  patient  uneasy,  and  often  obliges  the  operator  to  stop  before  the  edge  of  the  knife  has 
reached  the  inferior  segment  of  the  cornea,  whereupon  the  aqueous  rapidly  escapes,  and  a  large 
portion  of  iris  comes  under  the  knife.  This  is  the  more  threatening,  if,  as  often  happens  at  the 
moment  of  puncture,  the  patient  seeks  to  evade  the  knife,  and  rolls  the  eye  inward.  If  the  optic 
axis  were  directed  slightly  outward,  the  excursion  would  have  to  be  considerable  to  interfere 
with  the  operation,  and  it  would  also  require  more  time;  hence,  when  the  axes  are  directed  out¬ 
ward,  it  is  easier  to  pass  through  the  chamber  and  get  the  globe  fully  in  our  power  before  the 
point  of  the  knife  touches.  But  this  maneuver  is  not  always  certain  ;  hence,  when  making  the 
puncture,  we  should  be  prepared  for  the  movement  of  the  eye.  We  should  never  start  with  the 
idea  that  we  must  go  through.  If  the  eye  moves,  it  is  better  to  withdraw  the  instrument  and 
repeat  the  attempt,  when  a  moment  of  rest  permits  the  section  to  be  made. 

3.  The  point  of  the  knife  is  to  be  introduced  perpendicularly  ;  if  it  be  held  too  flat,  it  passes 
through  the  cornea.  The  perpendicular  canal  is  very  long,  aud  holds  the  knife  fast  in  the  original 
position  ;  hence  its  point  passes  through  the  chamber  very  near  to  the  posterior  wall  of  the  cornea, 
and  passes  out  just  as  obliquely.  The  extent  of  the  arc  cut  is,  therefore,  large,  and  the  opening 
proportionally  small ;  hence  the  cataract  is  not  evacuated,  or  its  escape  is  difficult,  and  the  sharp, 
inner  wall  of  the  posterior  lip  of  the  wound  is  easily  stretched  or  bruised,  and  severe  inflamma¬ 
tions  may  be  caused. 

4.  The  cutting  should  be  done  very  slowly  and  carefully,  no  pressure  being  made  on  the  cutting 

edge  of  the  knife;  otherwise,  bringing  out  the  knife  suddenly,  the  patient  is  frightened,  the 
muscles  of  the  eye  contract  spasmodically,  and  evacuate  not  only  th&4^s,  but  part  of  the  vitreous. 
Hence,  the  force  should  always  act  in  the  axis  of  the  instrument.  1  . . 

5.  The  manipulation  of  theDaviel  s  spoon,  also,  requires  thc^featest  care;  it  is  to  be  lightly 
placed  on  the  upper  border  of  the  cornea,  and  the  pressurQ/gn^flually  increased.  In  proceeding 
hastily,  there  is  no  time  for  the  pressure  to  be  distribiffe^yhe  under  part  of  the  zonula  may  be 
torn,  and  the  vitreous  evacuated.  The  pressure  shouLdJj^er  be  great. 

6.  Of  late,  some  have  altogether  thrown  asid<y£*J*^rs  spoon,  and  evacuated  the  cataract  with 
the  finger,  which  may,  if  necessary  to  prevent^liV^Jg  be  wrapped  in  a  piece  of  fine  cloth.  (Arlt) 
The  patient  is  told  to  look  upward,  and  the  onMiator  places  the  palmar  surface  of  his  two  thumbs, 
or  of  the  thumb  of  one  hand  and  the  index -l^ger  of  the  other,  on  the  upper  and  lower  lids,  so 
that  he  can  move  them  as  he  chooses  ov^Lhe  eye-ball.  Then,  pressing  the  upper  lid  downward, 
he  gently  presses  on  the  upper  marghQK^m  cornea,  and  thus  rotates  the  lower  margin  of  the 
lens  forward  toward  the  wound. ,VImj%tower  lid  is,  at  the  same  time,  pressed  forward  with  the 
other  hand,  and,  by  slight  pres^ro  on  the  anterior  part  of  the  eye,  the  cataract  is  induced  to 
escape  through  the  incisionffintulie  slightly-opened  eye-lids.  The  retained  cortical  portions  are 
to  be  removed  by  gently  robbing  the  upper  lid  over  the  cornea. 

Accidents,— l.Jtgfrnds  of  tlie  iris.  a.  If  the  iris  is  pierced  as  the  cornea  is  opened,  it  is  best 
to  withdraw  t^^nfe,  and  not  undertake  the  operation  again  till  after  the  healing  of  the  cornea, 
as,  by  furtho^cTv$nce  of  the  instrument,  the  iris  would  be  extensively  divided,  which  would  inter¬ 
fere  with  the  cbntinuance  of  the  operation,  and  might  also  prove  dangerous. 

J.^^Afrequently  a  sector  of  the  iris  is  excised  during  the  completion  of  the  section.  This 
hapmen^articularly  if  the  chamber  is  very  small,  the  pupil  contracted,  and  the  iris  bulged  for* 
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ward,  for  then  the  knife  can  with  difficulty  be  passed  by  it.  But,  when  there  is  a  large 
chamber,  the  iris  falls  under  the  knife,  if  this  passes  through  slowly  or  interruptedly.  Then 
we  may  often  press  the  iris  away  from  the  edge  of  the  knife  by  turning  this  forward,  and  with  the 
end  of  the  finger  making  moderate  pressure  on  the  lower  section  of  the  cornea,  so  as  to  flatten  it 
somewhat,  or  by  stroking  downward  the  part  of  the  cornea  lying  in  front  of  the  knife,  with  the 
ends  of  the  fingers  lightly  laid  on.  But  this  attempt  often  fails,  and  there  is  nothing  left  but  to 
sacrifice  the  portion  of  iris  in  question.  Sometimes,  however,  the  corresponding  part  of  the 
pupillary  margin  remains,  and  a  hole  is  left  in  the  iris.  It  is  then  necessary  to  divide  the  bridge 
with  the  needle,  so  that  the  cataract  may  not  catch,  strain  the  iris,  and  even  rupture  the  bridge. 


?  escape  of  the  cataract .  In  spite  of  strong  contractions  of  the  muscles  of  the 
eye  and  of  aid  from  the  operator,  the  lens  pushes  the  lower  half  of  the  iris  between  the  edges  of 
the  wound  of  the  cornea,  but  recedes  again,  or  finally  passes  through  the  pupil  with  difficulty, 
causing  stretching  and  straining  of  the  iris.  This  is  often  caused  by  the  large  size  of  the  sclerosed 
lens,  or  an  extensive  synechia  and  callous  transformation  of  the  pupillary  border,  rarely  by  a 
spasmodic  contraction  of  the  sphincter  of  the  pupil. 

In  such  cases  we  should  make  an  iridectomy  immediately  after  the  flap  is  made,  to  prepare  the 
way;  if  the  cataract  has  already  escaped,  to  follow  it  by  an  iridectomy,  so  as  to  remove  the  injured 
portions  of  iris  and  prevent  the  results  of  mechanical  irritation.  The  most  usual  cause  of  the 
difficulty  of  exit  of  the  lens  is,  that  the  flap  is  too  small  or  the  section  through  the  cornea  has  been 
too  flat.  If  we  recognize  this  condition,  we  should  avoid  forcibly’  pressing  out  the  cataract,  as 
the  angle  of  the  wound  would  be  strongly  pressed,  and  nevertheless  the  evacuation  often  world 
not  be  effected,  as  the  vitreous  would  escape  first;  we  should  rather  enlarge  the  section  as  mm’h 
as  necessary,  by  introducing  the  scissors  between  the  flap  and  the  iris,  and  enlarging  one  or  other 
angle  of  the  wound.  The  traditional  fear  of  the  scissors  is  groundless,  as  the  part  of  the  wound 
formed  by  the  scissors,  as  a  rule,  heals  as  readily  as  that  made  with  the  knife,  and  usually  does 
not  even  leave  a  cloudy’  cicatrix — provided,  of  course,  that  the  eye,  and  especially  the  angle  of 
the  wound,  have  not  been  too  much  injured  before  the  scissors  were  used.  If  this  has  happened, 
an  iridectomy  should  be  performed. 

3.  The  incomplete  evacuation  of  the  cataract.  A  large  part  of  the  cortex  has  from  the  first 
remained  attached  to  the  capsule,  or  has  stripped  off  during  the  passage  of  the  cataract  through 
the  pupil,  and  can  not  be  removed  by  the  Daviel’s  spoon  without  danger  of  a  prolapse  of  the 
vitreous,  or  great  irritation  of  the  iris.  Where  the  passage  of  the  cataract  through  the  pupil  is 
difficult,  as  well  as  in  the  extraction  of  cataracts  with  normally  consistent  cortex — that  is,  par¬ 
ticularly  in  unripe  cataracts — this  accident  is  very  common,  and  the  more  difficjflV to  avoid  if  the 
parts  of  cataract  remaining  in  the  eye  be  still  transparent,  and  thus  escape  iraen^tion.  Where 
we  are  certain,  or  tolerably  confident,  that  large  quantities  of  fragment^mtyable  of  swelling 
have  been  left  behind,  we  should  perform  an  iridectomy  immediately  aft^JlTe  extraction. 

4.  Escape  of  the  vitreous  before  the  cataract.  This  very  unfortunat</3«Sident  occurs  particularly 
if  a  part  of  the  section  is  in  the  sclera,  or  when,  on  opening  tluQ^ssule,  the  needle  comes  too 
near  the  margin  of  the  lens,  or  if,  during  the  evacuation  ofsJ^bataract,  the  spoon  has  been 
too  quickly  or  too  firmly  pressed  on  it,  that  is,  under  circumV^aybes  causing  a  bursting  or  wound¬ 
ing  of  the  zonula  with  the  needle.  Straining  on  the  part  of^he  patient  greatly  favors  the  rupture. 
In  such  cases  it  is  often  necessary  to  stop  the  operatio^^^id  apply  the  bandage;  for,  with  con¬ 
tinued  attempts  to  evacuate  the  cataract,  more  and  gfore  vitreous  escapes,  the  lens  sinks  further 
back,  and  finally  we  must  cease,  after  having  v^S^greatly  increased  the  danger  of  intraocular 
hemorrhage,  detachment  of  the  retina,  imparf^jaa^istment  of  the  flap,  severe  inflammation,  &c. 
Still,  in  quiet  patients  we  may  sometimes  smSfced  by  cutting  out  a  broad  sector  of  the  iris,  pass- 
wg  the  spoon  behind  the  cataract,  presffm^J)  forward  against  the  posterior  wall  of  the  cornea,  and 
withdrawing  it. 

5.  The  lens,  with  a  portion  of^&imeous,  advance.  This  accident  is  especially  apt  to  occur  in 
restless  patients,  who  strain  vifTrebuy,  if  the  corneal  flap  is  too  large,  or  the  Daviel’s  spoon  is 
carelessly  used.  We  should^fh^n  give  up  the  operation  and  apply  the  bandage,  otherwise  the 
v»treous  will  be  mostly  c*N^$ted,  which,  as  above  shown,  may  prove  a  serious  accident.  Fluid¬ 
ly  of  the  vitreous  is  als^given  as  a  cause  of  this  accident.  In  eyes  which  otherwise  appear 
formal,  actual  fluidifcV of  the  vitreous,  or  even  a  diminution  of  its  consistency,  is,  however,  very 
rare>  and  can  sc£h£e|y  be  recognized  beforehand.  Where,  however,  choroiditis  or  irido-choroid- 
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itis  has  preceded,  or  there  is  extensive  posterior  staphyloma,  synchesis  occurs  mere  frequently, 
and  must  be  taken  into  consideration. 

6.  Incorrect  apposition  of  the  flap,  with  stair-like  projections  of  its  edges.  Then,  on  motion 
of  the  eye-ball,  the  latter  strikes  against  the  lower  lid,  and  this  causes  great  irritation,  which  is 
often  the  source  of  very  injurious  inflammation.  The  danger  is  the  greater,  since,  on  motion  of 
the  eye,  before  the  cicatrix  has  become  sufficiently  strong,  the  badly-applied  flap  is  often  partially 
loosened,  and  the  intraocular  pressure  is  thus  often  entirely  removed.  Unfortunately,  little  can  be 
done  for  this,  particularly  shortly  after  the  operation,  when  it  is  most  necessary.  Neither  plasters 
nor  collodion  suffice  to  keep  the  lower  lid  away  from  the  eye,  as,  on  account  of  the  irritation 
caused  by  the  artificial  ectropion,  tears  flow  abundantly  and  soften  every  thing  ;  moreover,  the 
necessary  manipulations  are  dangerous  shortly  after  the  operation.  We  should  avoid  all  sources 
of  irritation,  and  quietly  await  the  gradual,  spontaneous  smoothing-off  of  the  prominence.  This 
is  usually  accomplished  in  a  few  weeks. 

[It  is  proposed  to  avoid  such  accidents  by  applying  a  suture  of  a  single  strand 
of  silk  or  very  fine  thread  by  means  of  a  needle,  'which  is  straight  or  only  slightly 
curved  at  its  point,  “  only  a  quarter  of  an  inch  long,  and  having  its  point  flattened 
to  a  cutting  edge  and  carefully  sharpened.  The  needle  is  held  and  passed  through 
by  means  of  a  pair  of  firm  forceps.”  The  suture  u  is  allowed  to  remain  until  it 
cuts  itself  out,  which  is  sometimes  not  for  several  days  or  even  weeks ;  or  it 
may  be  removed  after  the  wound  has  become  consolidated,  say  at  the  end  of  a 
week  or  ten  days.”  H.  W.  Williams.] 

7.  Prolapse  of  the  iris.  This  is  often  a  secondary  result  of  incorrect  apposition  of  the  flap,  and 
may  be  produced  by  carelessness  of  the  patient  several  weeks  after  the  operation.  Most  fre¬ 
quently,  however,  the  prolapse  occurs  immediately  after  the  escape  of  the  lens,  as  a  part  of  the  iris 
has  been  torn  out  with  it,  and  the  operator  has  neglected  to  replace  it,  or  has  been  obliged  to 
neglect  the  repositiou  on  account  of  prolapse  of  the  vitreous  or  restlessness  of  the  patient.  At  all 
eveuts,  a  decided  distortion ,  or  even  a  closure  of  the  pupil,  results,  especially  when  severe  iritis 
occurs,  as  is  not  unfrequently  the  case.  It  may  also  happen  that  the  flap  becomes  very  irregularly 
curved  and  interferes  with  vision,  as  the  cicatrix  contracts,  but  still  maintains  a  certain  breadth, 
so  that  the  edge  of  the  flap  stands  off  more  or  less  from  the  inferior  lip  of  the  wound.  (Fig.  20.) 
To  obviate  such  evil  results,  it  is  best  to  have  the  bandage  worn  longer  than  would  otherwise  be 
necessary,  that  is,  until  the  cicatrix  is  thick  and  strong.  If  the  miVillary  margin  has  become 
adherent,  atropine  should  be  used  to  keep  its  upper  part  as  fa^w^pV ssible  from  the  point  of 
adhesion.  Excision  or  repeated  punctures  are  only  indicatedThr^very  large  and  constantly- 
increasing  prolapse  of  the  breadth  of  the  iris,  especially  wh^&ere  is  danger  that  the  pupillary 
margin  will  finally  be  drawn  into  the  wound. 

8.  The  occurrence  of  entropion.  This  accident  is  nH^tffrequent  in  very  relaxed,  elderly  per¬ 
sons,  particularly  during  the  after-treatment.  If^fel^^yotective  bandage  is  still  in  use,  it  should 
be  at  once  removed,  as  it  greatly  favors  the  i  \si^i  of  the  lids.  Among  the  positive  remedies, 
the  canthoplastic  operation  is  particularly  to  b  jcommended. 
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4.  Peripherical  Linear  Extraction.  ( Graefe .) 


The  Indications  for  this  operation  are  the  same  as  those  for  flap  extraction. 
But  it  has  also  certain  special  indications : 

1.  For  the  removal  of  cataracts  whose  cortical  portion  is  quite  adherent,  ana 
whose  capsules  are  of  normal  consistency. 

2.  Where  general  or  local  conditions  render  suppuration  of  the  cornea  imminent. 

3.  Where  the  condition  of  the  patient  renders  a  less  strict  regimen  advisable,  or, 
more  particularly,  a  shortening  of  the  time  of  his  confinement  to  bed. 


The  Operation  is  much  like  flap  extraction,  and,  like  this,  is  done  with  several 
pauses  for  the  patient  to  rest  and  recover  himself. 

The  instruments  required  are  a  narrow,  pointed  knife  (Graefe),  iris-forceps,  and 
a  fine  Louis’  scissors  ;  a  delicate  sickle-shaped  needle  with  rounded,  blunt  back ; 
a  sharp  and  a  blunt  hook,  a  thin  and  very  flat  spoon  (Bowman),  or  better,  a  scoop 
with  projecting  anterior  edge  ( Gritchett ),  a  toothed  forceps,  and  a  spring  speculum. 


The  sickle-shaped  needle  and  the  hooks  should  have  malleable  necks,  so  that  we  may  alter  the 
curvature;  for  if  the  neck  of  the  instrument  is  straight  and  stiff,  and  the  eye  is  deeply  set, 
the  instrument  can  not  be  readily  introduced  flat  into  the  wound  and  moved  in  various  directions 
in  the  plane  of  the  iris.  For  the  same  reason,  the  spoon  is  more  convenient,  if  its  concavity  is  at 
an  angle  to  the  neck. 

Snowden’s  spring  speculum,  which  has  long  been  in  use,  does  not  answer  well  here,  because 
the  part  uniting  the  two  arms  interferes  with  the  introduction  of  the  different  instruments. 
Hence  this  part  has  been  much  elongated,  so  that,  when  in  use,  it  rests  on  the  temporal  region. 
[Graefe.)  But  the  elongation  of  the  arms  causes  a  loss  of  power  in  the  spring;  hence  the  instru¬ 
ment  must  be  made  heavier,  or  furnished  with  an  adjusting  screw,  which  is  somewhat  objection¬ 
able.  It  would  seem  best,  therefore,  to  have  a  small  Snowden’s  speculum  with  aiuftrow  curve,  so 
made  that  the  part  uniting  the  arms  should  lie  on  the  side  of  the  nose,  whmjQfee  instrument  is 
placed  in  the  conjunctival  sac. 

More  recently  several  spring  elevators  have  been  constructed  on  principle  ( Stilling 
Schrceter).  . 


Fig.  99. 


In  modified^&teear  extraction,  the  up¬ 
per  part  o^Taevanterior  scleral  zone  is 
usually  foem*a.  In  order  to  make  the 
requisi(^mear  section  at  this  place  with 
onq0y  a  few  strokes  of  the  knife,  the 
i^er  eye-lid  should  be  held  well  back 
b^tne  operator  or  an  assistant;  and  to 
prevent  rolling  of  the  globe,  this  is  seiz¬ 
ed  with  toothed  forceps,  placed  exactly 
under  the  lowest  point  of  the  corneal 
margin,  drawn  downward,  and  held  in 
this  position.  (Fig.  99.) 

The  incision  should  vary  in  length 
according  to  the  supposed  size  of  the 
nucleus ;  but  four  to  four  and  a  half  lines 
may  be  considered  as  the  medium  length. 
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For  this  purpose  the  knife  should  be  entered  about  one  third  to  half  a  line  from  the 
anterior  margin  of  the  cornea,  and  two  thirds  of  a  line  to  a  line  below  a  tangent  to  the 
highest  point  of  the  cornea,  in  the  outer  part  of  the  anterior  scleral  zone.  The  knife 
is  to  be  held  with  the  cutting  edge  inward  and  upward,  and  its  point  directed  toward 
the  middle  point  of  the  anterior  chamber.  It  is  entered  obliquely  in  this  position,  so 
that  it  appears  in  the  anterior  chamber,  close  to  the  origin  of  the  iris ;  it  is  advanced 
about  three  lines,  and  then  turned  horizontally,  so  as  to  be  passed  through  the 
corresponding  inner  portion  of  the  anterior  scleral  zone  at  the  same  bight,  and  at 
an  equal  distance  from  the  cornea  as  the  point  of  entrance.  When  this  has  been 
done,  the  instrument  should  be  passed  on  horizontally  with  its  back  downward  and 
anteriorly  (Fig.  99),  and  if  the  point  comes  near  the  nose  it  should  be  drawn  back 
till  its  edge  has  severed  the  attachment  of  the  upper  sector  of  the  iris,  as  far  as  the 
margin  of  Descemet’s  membrane,  anc.  rests  against  the  inner  wall  of  the  sclera. 
Now  the  knife  should  be  turned  so  that  its  back  shall  be  toward  the  ideal  center  of 
the  corneal  curvature,  so  that  the  capsule  of  the  globe  may  be  divided  by  long  strokes 
almost  perpendicularly  to  its  surface.  Then  the  knife  lies  between  the  sclera  and 
conjunctiva,  and  the  latter  appears  raised  in  a  broad  fold.  As  the  conjunctiva  is  very 
distensible  and  gives  way,  the  cutting  edge  should  be  turned  forward,  and  the 
membrane  divided  by  a  sawing  motion.  The  wound  in  the  latter  thus  forms  an 
anterior  convex  arc,  whose  summit  reaches  nearly  to  the  limbus  conjunctivalis. 

The  second  step  of  the  operation,  the  excision  of  the  portion  of  iris  presenting  at 
the  wound,  is  facilitated  by  the  use  of  the  spring  speculum.  In  order  to  manipulate 
readily,  it  is  necessary  to  lay  the  conjunctival  flap  back  on  the  cornea.  The  piece  of 
iris  is  then  seized  with  the  forceps,  pulled  out  and  cut  off  close  to  the  scleral  wound, 
so  that  no  tags  may  remain  in  the  wound. 

In  order  to  take  the  second  step  in  the  operation  without  disturbance,  namely, 
the  excision  of  the  portion  of  iris  bulging  into  the  wound,  it  is  very  necessary  to 
strip  off  the  conjunctival  flap  from  the  wound,  and  to  lay  it  back  upon  the  cornea. 
The  sector  of  the  iris  in  question  must  be  fully  embraced  with  the  forceps,  put  upon 
the  stretch  and  cut  off  close  to  the  edge  of  the  sclerakAcision,  in  order  that  no 
ragged  edge  may  remain  behind  which  may  be  crowdmi^tonhe  wound.  With  the 
length  of  the  wound  it  is,  however,  very  difficult  i^fcSribrace  between  the  forceps 
the  entire  portion  of  iris  corresponding  to  it;hfcpee,  it  appears  advantageous  to 
complete  the  excision  of  the  iris  with  several  at  first,  therefore,  to  embrace  the 
central  portion  and  pull  it  out,  and  afterwa*^^to  do  the  same  to  the  internal  and 
external  portions,  and  cut  them  off.  At  same  time  it  is  necessary  to  put  the 
iris  firmly  upon  the  stretch,  so  tliat^k  much  of  it  may  be  brought  forward  as 
possible.  Afterwards  the  positiomolStte  lower  half  of  the  pupillary  margin  is  to 
be  carefully  observed,  and  oftenJ^vill  be  already  found  in  its  normal  situation. 
If  this  is  not  the  case,  and  rt^Sqjppears  drawn  somewhat  towards  the  wound,  then 
a  portion  of  the  incised  of  the  iris  is  firmly  engaged  in  the  angles  of  the 
comeal  incision,  and  tiffs  Gjially  occurs  on  the  temporal  side.  In  order  to  get  rid 
of  this  we  make  use  oi^Wie  india-rubber  spoon.  The  surface  of  the  globe  must  be 
gently  stroked  convex  surface,  beginning  somewhat  on  the  scleral  side  of 

the  comers  of  A©wound  in  question,  and  directed  from  this  point  towards  the 
centre  of  thcvsymea. 

These  maneuvers  may  be  executed  also  alternately  in  a  direction  corresponding  more  to  the 
leng^b-'g^Hhe  wound,  always  proceeding  from  the  corresponding  corner,  or  even  in  a  cure 
d^ctron  over  the  part  in  question.  If  only  the  nasal  edge  of  the  iris  is  adherent,  we  frequeu  y 
jgk i^our  end  by  the  introduction  of  the  cystotome,  by  carefully  smoothing  the  iris  wit  1 
VfSck  introduced  into  the  anterior  chamber,  before  proceeding  to  open  the  capsule. 
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The  opening  of  the  capsule  is  best  done  in  four  movements,  in  order  to  be  able 
to  cut  out  as  large  a  piece  as  possible,  and  to  allow  of  the  extraction  of  tlie’cataract, 
which  may  push  the  piece  forward  into  the  wound  like  a  curtain.  The  necessary 
instrument  for  this,  the  lancet-formed  cystotome  or  Sichel’s  needle,  the  neck  of 
which  is  bent  at  a  corresponding  angle,  is  pushed  flat-wise  through  the  wound  as 
far  as  the  lower  portion  of  the  pupillary  margin,  then  turned  with  the  edge  towards 
the  capsule,  and  the  latter  split  at  first  along  the  two  lateral  edges  of  the  pupil  and 
coloboma  throughout  the  entire  pupillary  space,  after  this  especially  in  a  transverse 
direction,  once  close  to  the  inferior  periphery  of  the  pupil,  and  then  about  a  milli¬ 
meter  below  the  superior  equator  of  the  lens.  (A.  Weber.) 

If  the  capsule  lias  been  sufficiently  opened,  the  nucleus  of  the  lens  frequently 
appears  of  itself  at  the  opening  in  the  sclera,  and  it  needs  but  slight  assistance  to 
cause  it  to  come  out.  To  this  end  the  india-rubber  spoon  is  to  be  slightly  pressed 
with  the  convex  back  upon  the  lower  border  of  the  cornea,  by  which  means  the 
scleral  wound  is  made  to  gape  somewhat.  After  this  the  spoon  must  be  somewhat 
turned  so  that  its  upper  edge  presses  a  little  into  the  cornea.  Then  by  pressing 
the  instrument  in  this  position  upon  the  surface  of  the  cornea  gently  upwards,  the 
cataract  will  be  lightly  pushed  out  of  the  wound,  and  may  be  easily  lifted  up  with 
the  spoon,  after  it  has  passed  with  a  great  part  of  its  circumference  through  the 
wound. 

Whatever  part  of  soft,  broken-up  lens-matter  has  remained  behind  in  the  capsule 
during  this  process,  may  be  pushed  towards  the  wound  as  in  the  flap-extraction  by 
stroking  the  cornea  from  below  upwards  slightly  with  the  back  of  a  spoon.  If  the 
lens-matter  is  not  completely  evacuated  there  remains  nothing  to  be  done  but  to  go 
in  with  the  spoon  and  bring  it  out. 

Just  as  in  flap  extraction,  we  should  make  it  a  rule  to  clear  out  the  cataractous 
lens  as  completely  as  possible ;  to  draw  out  portions  of  capsule  that  have  become 
stiff  from  deposits ;  clean  the  wound  properly,  and  remove  any  pieces  of  iris  that 
may  be  caught  in  it ;  and,  finally,  to  replace  the  conjunctival  flap  jAits  natural 
position.  When  all  this  has  been  done,  it  seems  advisable  to  open  fc^ey®  again  in 
a  minute  or  so,  and  let  out  the  aqueous  that  has  collected ;  for  thisG^t  unfrequently 
washes  out  with  it  some  small  pieces  of  cataract  and  effused  bltfpd^ 

The  after-treatment  and  dressing  are  to  be  regulated  as  ^iQup  extraction.  But 
111  modified  linear  extraction,  after  the  first  couple  of  dawQIfe  patient  requires  less 
restriction,  and  may  be  allowed  more  freedom,  as  thefaemchment  of  the  flap  is  here 
less  to  be  feared.  After  the  second  day,  instillatioi^of  solution  of  atropine  should 
be  made  with  proper  care  once  or  twice  dailyO>  as  to  diminish,  as  much  as 
possible,  the  irritating  influence  of  any  retaiimGportions  of  cataract. 

!•  A  very  perpendicular  corneal  incision  formerly  employed,  and  is  still  preferred 

y  many,  has  the  disadvantage,  that  it  ta^^away  every  support  from  the  zonula  in  the 
region  of  the  wound,  and  thus  so  muCh  "the  more  favors  prolapse  of  the  vitreous,  as  the 
cataract,  in  order  to  enter  the  opening^jjjmst  make  a  considerable  rotation  forwards ;  hence 
spoon  for  the  extraction  has  to  (Jrart  a  greater  pressure  in  a  perpendicular  direction  upon 
c  lower  border  of  the  cataraofc^fcfnch  necessarily  brings  with  it  a  bulging  of  the  vitreous 
^or  towards  the  opening  VTfi^Wie  wound.  In  a  more  oblique  incision  the  rotation  of  the 
cataract  does  not  occur,  latter  may  move  outwards  in  the  direction  of  its  equatorial 

P  ane.  In  addition  to  tlfis^ime  posterior  edge  of  the  wound  is  pushed  under  the  anterior  edge 
0  the  wound,  and  pi^^ed  upon  by  the  intraocular  pressure,  closes  the  opening  like  a  valve, 
anlhence  no  portfc^y!\he  zonula  appears  exposed. 

iiSon  may  also  be  made,  of  course,  at  the  inferior  margin  of  the  cornea. 
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This  is  even  an  easier  operation.  Still  the  patient  is  readily  dazzled  by  reason  of  the  excision 
of  the  iris,  which  troubles  him  very  much.  The  lower  incision  is  therefore  only  justifiable 
when  the  state  of  the  eye  and  its  surroundings  or  the  unruliness  of  the  patient  render  the 
incision  upwards  very  difficult. 

2.  The  use  of  the  spring  speculum  in  the  second  stage  of  the  operation  has  the 
of  enabling  us  to  do  without  a  second  assistant ;  for,  while  both  hands  of  the  operator  are 
engaged  with  the  iris-forceps  and  scissors,  and  those  of  the  assistant  with  the  two  eye-lid 
the  patient,  a  fifth  hand  is  required  for  the  fixation  forceps.  This,  apart  from  the  other 
inconveniences,  diminishes  the  space  that  was  already  very  limited.  In  the  other  steps  of  the 
operation,  the  operator  always  has  one  hand  free  to  use  the  fixation  forceps,  or  to  hold  one  of 
the  lids ;  hence  the  speculum  may  then  be  dispensed  with,  and  should  be  removed,  as  it  incon¬ 
veniences  the  patient,  and  causes  straining,  which  may  interfere  with  the  operation,  and 
induce  prolapse  of  the  vitreous. 

3.  It  is  not  advisable  to  make  very  large  conjunctival  flaps,  as  they  readily  roll  up,  infiltrate, 
and  may  thus  unfavorably  influence  the  healing  of  the  scleral  wound.  Cutting  them  off  is  also 
bad,  as  a  large  wound  is  the  result,  and  it  does  not  always  cicatrize  and  harden  without  caus¬ 
ing  serious  irritation.  These  circumstances  cause  us  to  turn  the  knife  forward,  after  it  has 
divided  the  sclera,  and  appears  under  the  conjunctiva.  For  the  same  reasons,  we  should  he 
careful  of  the  conjunctival  flap,  and  keep  it  off  the  cornea  during  the  subsequent  steps  of  the 
operation,  so  that  it  may  not  be  injured  by  the  instruments. 

4.  The  iris  must  be  excised  close  to  the  anterior  edge  of  the  scleral  wound.  If  portions  of 
the  iris  remain  caught  in  the  wound,  they  easily  become  the  origin  of  destructive  inflamma¬ 
tions,  by  reason  of  the  laceration  to  which  they  are  exposed.  In  some  cases  they  subsequently 
bulge  forward,  like  vesicles,  and  require  subsequent  excision.  Aside  from  this,  such  adhesions 
of  the  iris  have  the  unpleasant  effect  of  pulling  up  very  much  the  lower  part  of  the  pupillary 
margin,  sometimes  even  above  the  horizontal  diameter  of  the  eye,  and  thus,  when  the  upper 
lid  hangs  down,  a  large  portion  of  the  pupil  is  concealed.  The  vision  then  suffers  so  much  the 
more,  as  through  such  a  displaced  pupil  no  central  rays,  but  only  marginal  rays,  reach  the 
retina,  and  hence  less  distinct  images  ar£  here  produced.  It  is  believed  that  the  complete 
excision  of  the  iris  throughout  the  whole  region  of  the  corneal  incision  may  be  done  more 
easily*  and  safely  by  straight  or  knee-shaped  scissors,  than  by  those  curved  on  the 
flat.  ( Graefe. ) 

5.  A  great  difficulty  lies  in  this  operation  in  the  fact  that  the  anterior  capsule,  after 
evacuation  of  the  aqueous  humor,  is  pressed  close  to  the  posterior  surface  of  the  cornea  by  the 
pressure  of  the  vitreous  humor,  that  its  central  portion  falls  extf&'tw  into  the  greatest  concavity 
of  the  cornea  and  is  thus  with  difficulty  reached  by  the  fiOS^oi  the  instrument.  Hence  it 
also  happens,  that  very  often  a  more  or  less  broad  cresco^j&shaped  edge  of  capsule  remains 
behind  in  the  lower  portion  of  the  pupillary  space.  Tlfi^^terwards  becomes  opaque,  conceals 
the  pupil  partially  covered  by  the  upper  lid,  and  ^(^es  the  acuteness  of  vision  very  much. 
By  the  manifold  changes  in  the  form  of  the  ctfSvCtane  {Eel.  Meyer ,  A.  Weber ,  and  others), 
this  drawback  cannot  be  remedied :  we  shoved  rafter  aim  at  carrying  the  point  of  the  instru¬ 
ment  over  the  convexity  of  the  anterior  cafosuieHoeneath  the  level  of  the  inferior  margin  of  the 
pupil,  without  previously  pressing  into  tfmbavity  of  the  capsule. 

6.  It  is  difficult  to  divide  the  cansulVsufficiently,  if  it  has  become  hard  and  tough  from 
deposits.  Then,  instead  of  usingjJfe&de-shaped  needle,  it  is  best  to  enter  a  sharp  hook  au 
seize  it  deeply.  Not  unfrequentk^sromay  tear  loose  the  anterior  half,  and  bring  it  out  entire. 
In  retrogressive  and  atropM^Kataracts,  the  entire  lens  and  capsule  often  respond  to  the 
traction,  and  may  be  rerjjp^^from  the  eye  without  difficulty. 

7.  Formerly  it  was  recommended  to  this  end  to  exert  more  pressure  upon  the 
the  fixation  forceps^ancTrhus  to  render  the  lower  portion  of  the  capsule  of  the  globe 
tense,  but  beside s%ffl^fco  press  the  posterior  edge  of  the  wound  of  the  sclera  somewhat  down 
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ward  with  the  erfo^x  back  of  a  spoon,  and  thus  allow  the  instrument  to  glide  to  and  from 
the  horizon^rGpection.  The  so-called  sliding  maneuver  has  also  been  employed  by  manb 
that  is,  finger  fixing  the  edge  of  the  upper  lid  exerted  a  slight  pressure  upon 

superior  circumference  of  the  globe,  the  back  of  the  spoon  was  repeatedly  placed  aSains 
inf^nw^Viargin  of  the  cornea  and  by  delicate  pressure  rubbed  up  towards  its  center, 
rj&entdy,  all  pressure  upon  the  peripherical  edge  of  the  wound  and  upon  the  superior  circum 
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I  ference  of  the  globe  has  been  considered  inadvisable  or  at  least  superfluous.  Some,  however, 
|  still  advocate  this  maneuver,  and  believe  that  the  slight  downward  pressure  of  the  peripherical 
)  of  the  wound  may  promote  the  gaping  of  the  wound,  andtherefore  the  exit  of  the 
I  cataract  also,  but  that,  moreover,  the  pressure  of  the  back  of  the  spoon  may  give  support  to 
|  the  zonula  and  hinder  prolapse  of  the  vitreous.  {Knapp. ) 

Accidents. — 1.  Too  small  a  linear  wound.  With  some  care  and  practice,  this  cannot 
I  readily  occur,  as  the  section  is,  on  the  whole,  very  easy  ;  for  the  knife  closes  the  wound  with 
I  considerable  certainty,  and  so  prevents  the  too  early  evacuation  of  the  aqueous  humor. 
I  Hence,  if  the  point  of  entrance  has  been  made  too  high,  we  have  time  enough  to  make  the 
I  point  of  exit  correspondingly  lower,  so  as  to  compensate  for  the  deficiency.  The  knife  may 
ven  be  partly  drawn  back  into  the  chamber  and  thrust  out  elsewhere.  But  if,  in  spite  of  all 
his,  an  error  has  been  committed,  there  is  nothing  left  but  to  enlarge  the  wound  with  the 
eissors. 

2.  Hemorrhage  into  the  chamber.  This  accident  sometimes  occurs,  even  during  the  division 
I  of  the  conjunctiva,  but  is  more  frequently  seen  as  a  result  of  the  iridectomy.  It  is  not  very 
I  serious.  It  is  only  necessary  to  suspend  the  operation  for  a  time,  and  gently  stroke  the 
a  with  the  back  of  the  spoon,  in  order  to  press  the  blood  out  of  Bthe  wound.  If  the 
I  aqueous  has  again  collected,  it  is  often  sufficient  to  lightly  depress  the  posterior  lip  of  the 
I  wound,  to  cause  the  escape  of  the  blood,  and  keep  the  field  of  operation  clear  during  the  open- 
1  ing  of  the  capsule. 

Sometimes,  however,  the  anterior  chamber  becomes  refilled,  as  often  as  it  is  emptied. 
I  Then  the  extravasation  is  in  a  high  degree  hazardous  for  the  further  steps  of  the  operation, 
I  and  not  uncommonly  endangers  very  much  the  success  of  the  operation.  This  accident  points 
I  to  a  far  advanced  degeneration  of  the  vessels,  particularly  when  the  extravasated  blood  shows 
I  a  very  dark  color.  The  hemorrhages  then  easily  occur  repeatedly  after  the  operation,  while 
I  the  absorption  remains  very  incomplete  ;  the  coagula  increase,  become  in  part  organized  in 
1  connection  with  the  products  of  reactive  inflammation,  and  occasion,  at  least,  the  reclosure  of 
I  the  pupil.  Iridochoroiditis  and  iridocyclitis  also  frequently  occur  with  their  extremely 
I  deleterious  consequences.  In  not  a  few  cases  extravasations  of  blood  do  not  appear  until 
I  several  days  after  the  operation,  in  the  anterior  chamber,  or  even  in  the  cornea.  They  are 
I  then,  for  the  same  reasons,  very  serious. 

Difficult  Extraction  of  the  Cataract. — It  is  generally  caused  by  too  small,  sometimes,  how- 
I  ever,  by  too  oblique  a  section  of  the  cornea.  In  such  a  case  the  wound  must  be  enlarged  with 
I  the  scissors.  Often,  however,  the  cataract  cannot  be  extracted  even  when  the  corneal  section 
I  is  large  enough,  and  the  anterior  capsule  is  opened  sufficiently,  and  the  manoeutf£h*well  per- 
Under  such  circumstances,  it  is  certainly  not  imprudent  to  make  use^pQHie* so-called 
I  traction  instruments,  no  matter  how  much  it  may  be  by  many  opposecL^j4&ir  careful  and 
I  delicate  employment  surely  carries  fewer  dangers  with  it,  than  a  prolon^offgeneral  bruising  of 
I  the  globe,  which  perhaps  in  the  end  does  not  produce  the  desired  effe^t\o^even  draws  after  it 
)lapse  of  the  vitreous.  If  the  nucleus  be  large  and  sclerosed,  w/^Ml  do  best  with  a  blunt 
which,  like  Sichel’s  needle,  is  to  be  pushed  with  its  angi^aNb^it  neck  flat  through  the 
I  wound  and  the  posterior  cortical  layers  of  the  cataract  to  th^L  ot&^r  side  of  the  equator  of  the 
I  nucleus,  and  then  is  to  be  turned  with  the  point  forwards  iurwler  to  embrace  the  nucleus  and 
I  draw  it  outwrards.  The  latter  almost  always  follows  readily^ ven  when  the  superior  marginal 
I  portion  of  the  capsule  has  not  been  sufficiently  cut  th^Myfh,  as  the  latter  is  easily  turned  over 
■  outwards  by  the  pressure  of  the  advancing  catai^dk^Ln  cataracts  with  normally  consistent 
J  nuclei  the  hook  still  cuts  easily  through,  break3^|V&fie  lens,  and  leaves  the  pieces  behind,  as 
| flatter  easily  avoid  it.  Under  such  con^itlo^  as  well  as  in  cases  where  a  normally  con- 
iortex  must  be  separated  from  thefcapjsuie,  the  hook  is  best  replaced  by  a  suitably-con- 
|structed  spoon.  ~ 

d.  Prolapse  of  the  vitreous  is  the  frequent  accident.  It  is  especially  to  be  feared  in 

porsons  that  strain  greatly,  or  wlWQlhe  vitreous  is  fluid,  as  a  result  of  precedent  disease  of 
|the  eye-ball.  Under  such  ch&f£s*bances  it  may  occur  at  any  stage  of  the  operation,  and 
fttly  interfere  with  the  si*&^uent  steps.  It  usually  occurs  when  the  linear  incision  has 
^  made  too  far  back  in  th^clera,  and  has  exposed  a  portion  of  the  zonula ;  or  if  the  latter 
18  been  injured  by  tl^yi^lle  or  the  hook ;  or,  finally,  if  the  ciliary  processes,  or  the  hyaline 
overing  of  the  lenftculSr fossa  have  been  too  much  stretched  in  the  attempt  to  evacuate  the 
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cataract,  or  have  been  pierced  by  instruments,  or  ruptured  in  any  other  way.  If  part  of  the 
vitreous  escapes  before  the  cataract, the  hook  or  spoon  should  be  instantly  used  to  seize  the 
lens  and  draw  it  out.  But  if  the  vitreous  escapes  with  or  after  the  cataract,  it  is  best  to  close 
the  lids  at  once,  and  apply  a  tight  bandage  for  the  first  couple  of  hours,  so  as,  if  possible,  to 
prevent  intraocular  hemorrhage  and  detachment  of  the  retina.  Prolapse  of  the  vitreous  is 
always  a  misfortune,  as  it  readily  causes  inflammatory  cloudiness  of  the  part  remaining  in  the 
eye.  '  This  often  does  not  pass  away  for  some  time,  and  in  some  cases  clears  up  very  incom¬ 
pletely,  so  that  it  greatly  impairs  vision.  We  fear  such  opacities  particularly  when  the  frag¬ 
ments  of  the  cataract  cannot  be  completely  removed,  and  come  in  immediate  contact  with  the 
vitreous. 

5.  If  part  of  the  vitreous  protrudes  into  the  scleral  wound,  without  the  hyaloid  being  wounded, 
it  is  advisable  to  leave  it  there  and  simply  apply  a  bandage  ;  for  it  is  not  apt  to  cause  much 
injury,  and  the  prolapse  readily  absorbs ;  while  cutting  it  off  involves  the  danger  of  a  more 
extensive  evacuation. 

6.  Portions  of  lens-matter  often  remain  behind  in  the  pupillary  space,  particularly  when  the 
cortex  was  not  completely  disintegrated  by  softening,  which  subsequently  swell  up  and  by 
setting  up  violent  inflammation  become  very  dangerous.  It  has  been  recommended  to  expose 
the  wound  upon  the  3d  or  4th  day,  in  order  to  remove  the  remaining  portions  of  lens  with  a 
spoon.  ( Kuchler . )  Other  attempts  to  remove  them  have  in  every  case  resulted  in  prolapse  of 
the  vitreous,  and  the  fragments  had  to  be  left  behind.  {Knapp. )  Moreover,  the  danger  of 
such  an  undertaking  is  evident,  and  hence  it  is  opposed  energetically  by  the  best  authorities. 

7.  The  Development  of  a  Capsular  Cataract. — It  is  frequently  attributed  to  an  insufficient 
splitting  open  of  the  anterior  capsule.  Frequently,  however,  the  opacity  results  from  a  subse¬ 
quent  proliferation  of  the  cataractous  fragments  remaining  attached  to  the  posterior  capsule, 
or  from  the  new  formation  of  permanent  products,  and  cannot  then  be  avoided.  Such  opacities 
require  discission.  Shill  it  is  very  advisable  to  allow  several  weeks  to  elapse,  in  order  that  the 
globe  may  recover  from  the  extraction.  Many  recommend  not  to  discharge  any  patient  from 
treatment,  before  the  posterior  capsule  has  been  thoroughly  split  by  a  new  operation.  ( Critchett.) 
Still  we  shall  do  well  to  limit  this  operation,  painful  for  the  patient,  to  those  cases  in  which 
it  is  a  real  necessity. 

8.  We  often  meet  with  a  cystoid  cicatrization.  The  rules  before  given  should  be  followed 
in  treating  it. 


Authorities . — Graefe,  A.  f.  O.  XI.  3.  S.  24—80;  XII.  1.  S.  156—181,  198,  202  bis  210; 
XIII.  1.  S.  273;  XIII.  2.  S.  549,  559;  XIV.  3.  S.  106,  119,134  u  kl.  Monatbl.  1870.  S.  1, 
8  u.  f.  ;  Congres  ophth.  1868.  S.  61,  95.  —  O.  Becker ,  ibid.  S.  luKwitchett,  ibid.  S.  80;  nacb 
Knapp.  A.  f.  O.  XIV.  1.  S.  305. — Heymann,  O1^1  1  1  ’/^Jes.  Leipzig.  1868.  S.  38,  45  u. 
i.— Knapp,  A.  f.  O.  XIII.  1.  S.  58—103;  XIV  ^293;  Arch.  f.  Aug.  u.  Ohren- 

hlkde.  I.  S.  47. —  Weber,  A.  f.  O.  XIII.  1.  S.  25  natbl.  1868.  S.  384. — Ed.  Meyer , 


ibid,  S.  382 .—Stilling,  ibid.  S.  289.— Nagle,  ibid.  ^  bter  ibid.  1869.  S.  126.— Kuchler, 

Die  Querextraction.  Erlangen.  1868.  S.  24. — Dfm&qJ,  Beitrage  zur  Extraction  etc.  Erlangen. 
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5 ,  Streatfeild’s  Peripherical  Extraction. 


This  method  is  merely  a  modification  of  the  preceding  operation  of  Yon  Graefe. 
The  patient  being  placed  well  under  the  influence  of  an  anaesthetic,  a  spring  specu¬ 
lum  is  introduced  between  the  lids,  and  the  eye  itself  steadied  by  grasping  a  con¬ 
siderable  fold  of  conjunctiva  at  some  distance  below  the  lower  margin  of  the 
cornea,  with  the  toothed  forceps.  Mr.  Streatfeild  prefers  a  Sichel’s  knife,  as  in 
iridectomy,  because  with  it  a  section  of  the  cornea  can  be  made  less  obliquely  in  all 
its  extent  than  by  puncture  and  counter-puncture,  which,  in  iridectomy  for  glau¬ 
coma,  is  also  an  advantage.  The  point  of  the  knife  being  directed  towards  the 
center  of  the  pupil,  the  cornea  is  transfixed  at  its  upper  margin  at  the  right-hand 
extremity  of  the  intended  incision  ;  the  point  of  the  knife  is  then  carried  on  between 
the  cornea  and  iris  along  the  upper  circumference  of  the  anterior  chamber.  No 
counter-puncture  is  made,  but  the  knife  is  quickly  brought  into  a  more  vertical 
position,  and  with  a  firm  hand  and  quickly,  by  little  to-and-fro  movements,  the 
section  is  continued  as  far  as  need  be  to  the  left  extremity  of  the  intended  opening. 
That  this  extremity  may  be  square  like  the  other,  and  not  at  all  oblique,  the  knife 
should  be  either  drawn  out  at  the  end  of  the  section,  held  quite  vertically ;  or,  the 
knife  being  held  horizontally,  the  edge  is  brought  upwards  and  forwards,  and  its 
point  is  made  so  to  cut  its  way  out  suddenly  at  one  stroke.  The  comeal  opening 
should  be  as  large  as  one- third  of  the  circumference  of  the  cornea ;  it  had  much 
better  be  unnecessarily  large  than  a  little  too  small  in  any  case ;  it  is  easily  extended 
at  either  end,  if  it  should  seem  to  be  necessary,  by  reintroduction  of  the  point  of 
the  knife  into  the  anterior  chamber,  and  cutting  right  or  left.  No  conjunctival  flap 
^left  to  cover  the  wound.  A  considerable  iridectomy  is  as  usual  mq^,  and  the 
lens-capsule  opened.  To  evacuate  the  lens,  the  back  of  the  curettAdnJj  horizon¬ 
tally,  is  now  pressed  on  the  globe  between  the  lowTer  margin  of  rt^2brnea  and  the 
point  below  it,  at  which  the  globe  is  held  with  the  fixation-foi£q^s.  By  moderate 
pressure  backwards,  gradually  increasing,  and  by  a  suc^^j^n  of  little  sliding 
Movements  from  below  upwards,  the  upper  margin  of  ririQms  wall  begin  to  pro¬ 
trude  at  the  corneal  opening.  As  soon  as  the  lame^j)art  of  the  lens  has  been 
evacuated,  care  must  be  taken  to  remove  complek^all  the  softer  cortical  matter, 
by  continuing  the  sliding  movements  with  the  (GJbtte,  until  the  cortical  matter 
e*udes  through  the  wound  and  the  area  of  A§2(pupil  looks  clear  and  black.  A 
^°P  of  atropine  may  be  then  instilled.  A-pi^3  of  fine  linen  (about  6x3  inches), 
18  placed  over  both  eyes,  a  little  pad  of  ra^wool  is  placed  in  each  orbital  space, 
an(l  over  this  is  fitted  a  Liebreichte  Qbdage  of  elastic  knitted  cotton,  and  tied 

comfortably  tight.  kJ  - * 


Liebreicli’s  Corneal  Extraction. 


In  tills  operation,  the  entire  line  of  incision  is  included  in  the  cornea,  with  the 
exception  of  the  puncture  and  counter-puncture,  which  are  situated  about  a  milli- 

Fig.  100. 
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meter  from  the  corneal  margin.  Liebreich  at  first  did  a  simultaneous  iridectomy, 
but  gradually  excised  a  smaller  and  smaller  portion  of  iris,  until  he  finally  aban¬ 
doned  it  altogether. 


Fig.  101.1 


The  operation  has  the  immcns^v^antage  of  dispensing  with  the  spring  speculum 
and  fixation  forceps ;  and  ^j^£?vo  instruments  are  necessary,  the  narrow  knife  and 
the  cystotome,  which  m&j^ren  be  combined  in  one.  It  is  better,  when  possible,  to 
dispense  with  an  anse^^c.  The  pupil  should  be  dilated  completely  with  atro¬ 
pine,  and  if  the  <^§ytor  is  ambidextrous,  he  may  stand  behind  the  head  of  the 
patient.  An  assQpit  is  not  indispensable.  The  upper  lid  is  elevated  by  the  fore¬ 
finger  of  th^oCSvfiand,  while  the  narrow  knife  of  Yon  Graefe,  with  the  back  of  the 
blade  dira^^slightly  backwards,  is  held  horizontally  with  the  other  hand,  audits 
blade  soynclined  as  to  form  with  the  horizontal  meridian  of  the  eye  an  angle  of 
aboft^Qyj  The  point  is  introduced  in  the  sclerotic  about  a  millimeter  from  the 
i^rnSl -border  of  the  cornea,  without  changing  its  direction;  the  knife  glides 
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across  the  anterior  chamber  to  the  opposite  point  of  exit,  which  should  be  about  a 
millimeter  beyond  the  comeal  margin.  The  knife  is  then  pushed  far  enough  along 
to  admit  of  completing  the  incision  by  withdrawing  it.  As  the  incision  is  com¬ 
pleted,  the  upper  lid  is  allowed  to  fall  over  the  eye.  The  second  step  in  the  oper¬ 
ation  consists  in  opening  the  capsule  carefully  and  thoroughly.  The  third  step  is 
the  delivery  of  the  cataract,  and  here  the  spoon  of  Daviel  comes  into  play.  It  is 
pressed  lightly  against  the  inferior  part  of  the  cornea,  while  the  index-finger  of  the 
other  hand  exerts  a  slight  counter  pressure  upon  the  upper  portion  of  the  cornea. 
By  these  means  a  slight  rotation  is  given  to  the  lens ;  its  inferior  border  advances 
towards  the  posterior  surface  of  the  iris,  pushes  the  latter  forward,  glides  along  the 


Fig.  102. 


iris  towards  the  pupil,  overcomes  the  resistance  of  the  sphincter,  and  is  finally  en¬ 
gaged  in  the  wound  which  is  already  gaping  to  receive  it.  A  slight  pressure,  pro¬ 
duced  by  the  movement  of  the  index-finger  of  the  left  hand  upon  the  upper  lid 
over  the  superior  portion  of  the  cornea,  is  sufficient  to  cause  its  extrusion.  This 
gliding  movement  of  the  lid  is  to  be  kept  up  until  all  the  cortical  has  been 

expelled.  Atropine  is  then  to  be  instilled,  and  the  eyes  are  closedjwfth  a  bandage. 
Biebreich  claims  that  this  method  is  applicable  for  all  catarrs^ts,  except  zonular 
cataracts,  soft  cataracts  of  childhood,  liquid  cataracts,  or  m^rnhl  cataracts  without 
nucleus.  rN# 
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FUNCTIONAL  DISEASES. 


FIEST  SECTION. 

DISEASES  OF  REFRACTION  AND  ACCOMMODATION. 


Preliminary  Remarks— The  chief  component  parts  of  the  dioptric  or  refract¬ 
ive  apparatus  of  the  eye  are  the  cornea  and  crystaline  lens,  which  together  act  as 
a  convex  lens.  They  are  separated  from  each  other  by  the  aqueous  humor,  and  from 
the  retina  by  the  vitreous  body.  Their  surfaces,  which  are  the  most  important 
surfaces  of  the  dioptric  apparatus,  represent  sections  of  ellipses,  whose  eccentricities, 
however,  under  normal  circumstances,  are  so  slight,  that  their  central  portions,  lying 
within  the  bounds  of  the  pupil,  may  be  considered  as  segments  of  a  sphere. 

1.  The  anterior  surface  of  the  cornea  is  the  vertical  segment  of  an  ellipsoid 
with  three  axes,  of  which  the  longest  extends  antero-posteriorly,  while  the  two 
shorter  ones  are  perpendicular  to  this,  and,  with  rare  exceptions  (. Bonders ),  to  each 
other.  {Knapp.)  The  chief  sections — that  is,  the  planes  passed  through  the  long 
axis  and  each  of  the  shorter  ones — may  fall  in  any  meridian  of  the  cornea  (, Taral , 
Bonders ) ;  but  usually  the  meridian  corresponding  to  the  smaller  axis  (the  greater 
curvature)  is  nearer  the  vertical,  and  the  minimum  of  convexity,  on  the  contrary, 
nearer  the  horizontal  meridian  of  the  cornea  {Knapp,  Donders,  Reuss,  Woinoic, 
Snellen).  It  is  rare  to  find  the  opposite,  or  to  find  the  curvature  the  same  in  all 
meridians,  as  it  would  be,  if  the  corneal  surface  represented  a  surface  formed  by  the 
rotation  of  an  ellipse. 

The  same  is  true  of  the  curvatures  of  the  two  surfaces  of  the  lens  {Helmholtz, 
Knapp,  Rosow)  ;  they  also  are  n on-symmetrical,  with  meridians  of  greatest  and  least 
curvature,  which  are,  as  a  rule,  perpendicular  to  each  other.  But,  contrary  to  what 
obtains  in  the  cornea,  the  maximum  of  curvature  in  the  lens  is  usually  nearer  hori¬ 
zontal,  and  the  minimum  nearer  vertical.  {Knapp,  Donders .)  But  these  diameters 
of  the  cornea  and  lens  do  not  usually  come  in  the  same  planes .  The  ^onvexity  of 
the  lens-surfaces  is  often  much  less  regular  than  that  of  the  corne^.^fye  length  of 
radii  of  adjacent  meridians  is  often  very  unequal,  and  frequently  ^iStes  even  in  the 
same  meridian.  {Donders.) 

2.  The  principal  surfaces  of  the  dioptric  apparatus  h^fnot  exactly  the  same 
axis,  but  the  summit  of  the  cornea  is  usually  to  the  nasaDs&e  of  the  axis  of  the  lens. 
[Helmholtz.)  \  Frequently  the  plane  of  the  equator  of  thKlens  is  placed  obliquely 
to  that  of  the  base  of  the  cornea  {Knapp)  ;  but,  u^de^normal  circumstances,  these 
deviations  are  too  slight  to  perceptibly  impair  thQetinal  images. 

3.  The  axis  of  the  cornea  does  not  necessaiflfc  correspond  with  the  axis  of  vision ; 

that  is,  with  the  line  passing  from  the  fixed  to  the  point  of  direct  vision. 

But  generally  the  visual  axis  cuts  the^Jpfea  within  its  zenith,  and  usually  below, 
rarely  above,  the  horizontal  mcridteji..  {'poung,  Helmholtz,  Knapp.)  The  horizontal 
deviation  varies  from  two  to  eigjvtjdegrees  ( Schuerman ),  the  vertical  from  one  to 
three  degrees  (. Mandelstamm )„ 

Still,  this  angle  a  is  not  anikistant  one,  as  it  is  to  be  measured  from  the  nodal 
P°int,  and  the  latter  chan^vTts  place  during  the  change  of  accommodation  of  the 
eye.  Therefore,  even  Mgt  and  the  same  individual,  it  must  be  different  according 
to  the  various  degrees  of  convergence  of  the  visual  lines  {Reuss,  Woinow,  Mauthner ). 

4-*  The  most  i^fffe^jtant  of  the  four  surfaces  is  the  anterior  corneal  surface.  In  it 
16  mci<lent  r^s  are  most  diverted  from  their  course,  because  here  the  light  enters 
rom  a  sligl^^raractive  medium — the  atmosphere— to  one  of  a  relatively  high  re- 
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tractive  power.  In  fact,  a  simple  calculation  shows  that  parallel  rays  of  light,  falling 
on  the  anterior  surface  of  the  cornea,  will  be  so  affected  as  to  come  to  a  focus  about 
five  lines  behind  the  retina.  Hence  we  can  say  that  the  posterior  focal  distance  of 
the  anterior  corneal  surface  only  exceeds  the  optic  axis  of  the  eye  by  a  few  lines. 

The  posterior  surface  of  the  cornea,  although  having  a  greater  curvature,  comes 
but  little  into  consideration,  in  respect  to  the  dioptric  conditions.  The  traversing 
rays  of  light  may  almost  be  regarded  as  passing  through  the  same  medium,  as  the 
refractive  power  of  the  cornea  and  aqueous  humor  differ  but  little. 

In  consequence  of  the  slight  difference  of  refractive  power  of  the  neighboring 
media,  the  two  surfaces  of  the  lens  have  also  but  slight  influence  on  the  progress  of 
the  rays.  That  the  crystaline  lens,  nevertheless,  acts  as  quite  a  powerful  refractive 
medium,  is  explained  by  the  fact,  that  it  is  composed  of  a  great  number  of  layers, 
whose  refractive  power  increases  from  the  surface  to  the  center,  and  thus  inside  of 
the  lens  a  number  of  surfaces  exist,  whose  dioptric  effect  is  all  summed  up  together. 
Indeed,  the  rays  passing  through  the  lens  are  deflected  more  from  their  original  direc¬ 
tion,  by  this  formation,  than  they  would  be  if  the  entire  lens  were  formed  of  homogene¬ 
ous  layers  of  equal  refractive  power  with  the  nucleus.  Hence,  under  normal  circum¬ 
stances,  parallel  rays  falling  on  the  cornea  unite  on  the  sensitive  layer  of  the  retina. 

5.  A  complete  union  of  the  rays  of  light  emanating  from  single  points  does  not 
occur,  however.  Besides,  this  very  slight,  and,  under  normal  circumstances,  unnoticed, 
chromatic  aberration  ( Helmholtz ,  Freeh ,  Pope),  the  asymmetrical  form  of  the  dioptric 
apparatus,  also,  occasions  an  aberration  of  rays  of  the  same  color,  i.  e.  monochromatic 
aberration.  {Helmholtz.)  This  is  described  as  astigmatism.  {Young,  Airy.) 

6.  The  ellipsoidal  form  of  the  chief  surfaces  causes  the  homocentric  light,  in  the 
different  meridians  of  the  dioptric  apparatus,  to  be  unequally  deviated,  hence  to  be 
focused  at  different  distances.  This  species  of  monochromatic  deviation,  when  con¬ 
fined  to  rays  that  are  refracted  in  different  meridians,  shows  a  regularity  and  unity 
corresponding  to  the  original  curvature  of  the  corneal  surfaces,  and  is  called  regular 
astigmatism.  Its  chief  cause  is  the  ellipsoidal  curvature  o£Ahe  anterior  surface  of 
the  cornea,  whose  refractive  power  far  exceeds  that  of  aH^foeiother  surfaces.  The 
want  of  symmetry  in  the  surfaces  of  the  lens  is  also  id^rtant,  and  particularly  in 
a  corrective  point  of  view,  as  the  maximum  and  mifir^ihin  of  their  curvatures  are 
usually  in  the  opposite  direction  to  those  of  tlie<$d0ba.  But,  as  this  opposition  of 
position  is  rarely  exact,  the  equalization  is  notfiy'complete  as  the  refraction  of  the 
different  meridians  of  the  lens  would  oth^rmSfe  render  it.  We  may  say  that  the 
astigmatism  of  the  cornea  alone  is  usuallwreater  than  that  of  the  dioptric  apparatus, 
as  a  wTiole.  But  we  can  not  say  that  tllQatter  corresponds  to  the  difference  between 
the  astigmatism  of  the  cornea  and  of  the  lens.  {Middleburg,  Bonders.)  Cases 
occur  .where  the  maximum  andm©lpum  of  convexity  of  the  cornea  and  lens  ap¬ 
proximate  or  correspond,  andS^ie  the  sum  of  the  two  forms  the  total  astigmatism 
{Knapp). 

The  corrective  actio^oj}  the  lens  does  not  seem  to  remain  the  same  in  different 
conditions  of  accqp^gmdation  of  the  same  eye,  but  to  change  according  to  the 
change  of  form  of^fcherens  {Dobroicolshy,  Woinow). 

Hence  the»g^!^ffil  rule  is,  that  the  maximum  and  minimum  of  refraction  of  the 
dioptric  apj^mn^  are  determined  by  the  anterior  corneal  surface,  and,  consequently, 
that  those*  rays  which  fall  on  the  cornea,  in  a  meridian  near  the  vertical,  are  united 
at  the^KD^est  distance,  while  divergent  rays,  falling  horizontally,  are  united  at  the 
gre&esWlistance. 


order  to  correctly  understand  this  form  of  astigmatism,  it  is  well  to  undertake  a  closer  ex* 
^^amination  of  the  course  of  the  rays  of  light  in  passing  through  the  dioptric  apparatus.  If  tk* 
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refraction  is  a  maximum  in  the  vertical  meridian,  and  a  minimum  m  the  horizontal,  rays  striking 
on  the  cornea  from  a  point  in  the  extension  of  the  optic  axis,  after  passing  through  the  pupil  and 
lens,  will  no  longer  give  a  section  of  a  circle,  on  ascreen  crossing  the  optic  axis  at  right  angles, 
but  will  form  an  ellipse,  whose  long  axis  is  horizontal,  and  whose  eccentricity  increases  when 
the  screen  is  moved  backward.  At  a  certain  distance,  the  rays,  falling  on  the  cornea  in  a  ver¬ 
tical  meridian,  unite,  while  the  others  still  converge,  the  section  will  become  horizontal,  as  the 
images  of  dispersion  of  the  still  converging  rays  form  themselves  collectively  into  a  horizontal 
line.  Beyond  this  antet'ior  focal  line ,  the  rays,  stretching  in  the  vertical  meridian,  diverge  again, 
while  those  passing  through  the  horizontal  meridian  still  converge;  the  image  on  thescreen  again 
presents  a  horizontal  ellipse,  whose  eccentricity,  however,  decreases,  if  the  screen  is  moved  back¬ 
ward  and  becomes  reduced  to  nothing  at  a  certain  point,  so  that  the  image  acquires  the  form  of  a 
circle.  This  is  exactly  the  place  where  the  rays  undergo,  proportionally,  the  greatest  concentra¬ 
tion;  hence  it  may  with  some  propriety  be  called  the  “  middle  focus,”  or  the  “  middle  converging 
point.”  Beyond  this  point,  the  image  again  becomes  an  ellipse,  whose  long  axis  is,  however, 
vertical,  and  whose  eccentricity  increases  when  the  screen  moves  backward,  till,  finally,  the  rays, 
striking  on  the  horizontal  meridian,  unite,  and  the  vertical  section  of  the  bundle  of  rays  presents 
a  vertical  line,  the  posterior  focal  line,  on  account  of  the  mutual  covering  of  the  sectors  refracted 
in  the  vertical  and  oblique  meridians.  Beyond  this  line,  however,  the  image  will  have  the  form 
of  an  ellipse,  witli  the  long  axis  perpendicular.  (Knapp,  Donders.) 

A  more  direct  examination  into  the  condition  of  refraction  of  the  dioptric  apparatus  shows 
that  only  the  foci  of  these  rays,  which  are  refracted  in  the  two  chief  meridians,  fall  in  the  optic 
axis;  that,  on  the  contrary,  the  foci  of  the  remaining  rays  fall  in  an  irregular  plain,  which  joins 
the  two  focal  lines.  It  further  teaches  that  the  length  of  the  anterior  focal  line  is  to  that  of  the 
posterior  focal  line  as  the  focal  distance  of  the  more  strongly-curved  diameter  is  to  that  of  the 
lesser  curved ;  that  is,  the  anterior  is  shorter  that  the  posterior.  Finally,  it  results  from  this,  that 
the  cross-shaped  section  (i.  e.  the  point  of  greatest  concentration  of  the  bundle  of  homoceutric 
rays  broken  up  in  the  dioptric  apparatus)  lies  nearer  the  anterior  focal  line,  and  is  the  nearer,  the 
greater  the  difference  of  the  two  focal  lines.  (Knapp,  Donders.) 


To  be  exact,  we  should  not  speak  of  th q  focal  distance  of  the  dioptric  apparatus, 
but  of  the  focal  tract ,  whose  length  is  equal  to  the  difference  of  the  focal  distances 
of  the  two  chief  sections ;  hence  it  increases  and  diminishes  in  proportion  to  the  dif¬ 
ference  of  curvature.  . 

At  most,  we  may  recognize  as  focal  distance  some  spot  within  trifocal  tract, 
where  the  rays  are  most  concentrated,  and  which  lies  nearer  to  the4m5bnor  limit  of 
the  focal  tract  than  to  the  posterior.  (Knapp.)  Ordinarily,  J^nyever,  the  differ¬ 
ences  of  the  focal  distances  of  the  two  chief  meridians  ispa*^  slight ;  hence,  in 
representing  the  conditions  of  refraction,  they  may  be  n&fected?  and  a  common 
focal  distance  taken  for  homocentric  light. 

The  deviation  of  the  rays  broken  up  in  the  diffee^meridian  planes  of  the  eye 
is  ordinarily  too  slight  to  interfere  with  distinct  vitfiSh;  careful  experiments  even  are 
necessary  to  show  it  clearly.  In  accordance  wi4h me  above,  we  find  that  most  per¬ 
sons  distinctly  see  vertical  lines  or  a  point/d\*nght  through  a  horizontal  stenopaic 
sht,  at  a  greater,  but  horizontal  lines  ai^  point  through  a  vertical  stenopaic 

slit  at  a  shorter  distance.  Moreoveiy^Mhe  adjustment  of  the  dioptric  apparatus 
remains  the  same,  they  see  the  tfngm'  point  distorted  horizontally  or  vertically, 
according  as  it  is  actually,  or  by  irn  use  of  glasses  apparently,  brought  nearer  or 

removed. 

7  The  irregularities ^ofi^O^ature  of  the  different  sectors  of  the  lens,  together 
^iih  the  frequent  want^NJorrespondence  between  the  centers  of  the  different  sur- 
aces,  cause  monochromatic  aberrations,  which  are  very  complicated,  and  affect  not 
only  rays  that  are^fracted  in  different  meridians,  but  even  those  that  enter  the 
c°mea  throug^Q^ame  meridian.  These  deviations  (irregular  astigmatism)  from 


680 


IKKEGULAR  ASTIGMATISM;  MONOCULAR  DIPLOPIA. 


the  slightness  of  the  malformations  and  the  relatively  weak  refraction  of  the 
crystaline,  are,  under  normal  circumstances,  less  disturbing  than  those  caused  by 
the  asymmetrical  formation  of  the  cornea ;  but,  under  some  circumstances,  they  are 
very  marked.  The  stellated  figures  of  dispersion,  in  which  brightly-illuminated 
points — as  the  stars,  or  even  distant  small  flames — are  seen,  as  well  as  the  doubling  or 
multiplication  of  the  images  ( diplopia  and  polyopia  monocularis ,  H.  Meyer),  depend 
on  this,  as  is  proved  by  the  fact  that  these  appearances  do  not  occur  in  eyes  deprived 
of  the  lens  {Bonders),  but  do  not  disappear  when  the  refraction  of  the  cornea  is  over¬ 
come  by  dipping  the  eye  in  water.  ( Young.) 

Normal  irregular  astigmatism  is  most  evident,  when  a  bright  or  dark  spot,  with  a  contrasting 
background,  is  regarded  from  a  distance,  for  which  the  eye  can  not  be  adjusted,  especially  if  the 
pupil  is  dilated.  A  bright  spot  then  appears  as  a  distorted,  radiated  star,  whose  greatest  diameter 
approaches  the  vertical  or  horizontal  meridian,  according  as  the  object  is  beyond  or  within  the 
point  of  distinct  vision.  Where  the  points  are  less  bright,  or  are  dark,  only  the  more  decided 
parts  of  the  figure  of  dispersion  are  perceived ;  hence  this  is  divided  into  a  number  of  distinct  figures. 
The  same  reasons  explain  the  doubling  and  multiplication  of  lines,  of  the  horns  of  the  moon,  &c. 
(. Helmholtz ,  Bonders.) 

8.  The  layer  of  the  retina,  sensitive  to  light,  consists  of  a  great  number  of  simple 
elements,  cones,  and  rods.  These  are  pressed  against  each  other,  like  mosaic  work, 
with  their  bases  toward  the  inner  surface  of  the  retina.  Their  walls  are  reflecting 
surfaces,  and  throw  back  all  rays  of  light  falling  into  the  element,  thus  preventing  the 
rays  passing  from  one  element  to  another.  {Bruclce.) 

Each  rod  and  cone,  on  account  of  its  elementary  simplicity,  can  only  bring  to  per¬ 
ception  the  combined  total  impression  of  the  rays  of  light  falling  on  it*  at  any  time. 
A  separation  of  the  different  simultaneous  impressions  is  scarcely  possible  in  one 
simple  element.  Even  the  rods,  although  several  of  them  are  united  to  the  brain  by 
a  single  nerve-filament,  most  probably  can  not  separate  their  individual  impressions, 
but  carry  to  the  brain  a  total  impression,  composed  of  the  combined  individual 
impressions.  \ 

Inasmuch  as  each  sensitive  element  of  the  retina  lj£^^nder  normal  circum¬ 
stances,  an  unchangeable  relation  to  the  optical  cente^JNthe  eye,  if  the  refractive 
media  are  properly  adjusted,  it  can  only  be  reach direct  rays,  which  diverge 
from  a  certain  section  of  the  visual  field.  For  it rfSytearly  the  same  with  the  eye  as 
with  a  simple  spherical  lens ;  certain  points  wnStfie  object  and  the  corresponding 
points  of  its  image,  lie  on  a  straight  line  wtfJclO&sses  through  the  center  of  the  lens. 
That  which,  in  a  simple  lens,  we  call  and  chief  ray,  in  the  eye  is  called 

visual  line  and  line  of  direction,  or  ray(oJ  Tlirection. 

Strictly  speaking,  the  position  of  th$(^inal  image  is  determined  by  two  lines,  of  which  one 
passes  from  the  object  to  the  anterimJa^il  point  [Donders  on  Accom.  and  Refrac.  New  Syden¬ 
ham  Society’s  translation,  p.  50h\M5)tlier,  parallel  to  the  first,  from  the  posterior  nodal  point  to 
the  retina.  {Listing.)  But  as/ffynwo  nodal  points  lie  near  each  other,  we  can,  without  great 
error,  consider  the  two  as^coi«fefding.  This  nodal  point,  which  we  consider  as  simple,  is  then 
the  optical  center  of  the  eyirSml  the  crossing-point  of  the  lines  of  direction. 

Lines  of  direction \$£}tungslinien)  and  visual  lines  {Sehrichtungen)  are  very  different.  The 
former  relate  to  th^jShrse  of  the  objective  rays  of  light,  and  may  be  called  light  lines  {Lie  ■ 
linien).  By  tbmOfcirection  in  relation  to  the  axis  of  vision,  they  determine  the  relative  posi 
tion  of  the  am^Mind  of  the  image  in  the  monocular  field  of  vision  and  on  the  retina.  A 
axis  of  vismn^i  the  other  hand,  indicates  the  position  in  absolute  space,  toward  which  the  retina 
refers  th^^ipression  of  its  sensitive  elements.  The  lines  of  direction  and  the  visual  axis  can 
nerarX^cifle,  but  must  always  be  separated  to  some  extent.  (See  section  on  Muscles.) 
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As  the  cones  and  groups  of  rods  present  surfaces  rather  than  points  exteriorly, 
it  is  evident  that  to  each  element,  or  series  of  elements,  there  belongs  not  a  point 
but  a  certain  aliquot  part  of  the  visual  field,  in  proportion  to  its  surface,  and  that 
hence  the  visual  field  is  divided  into  as  many  parts  as  in  the  retina  there  are  groups 
of  rods  and  cones. 

The  relative  size  of  these  parts  or  the  sections  of  the  visual  fields,  is  propor¬ 
tionate  to  the  surface  of  the  elements  belonging  to  it.  In  the  center  of  the  visual 
field  they  are  smaller,  as  the  basis  of  the  cones  is  there  smaller,  and  the  rods  are 
absent.  The  absolute  extent  of  the  sections,  however,  is  in  proportion  to  the  extent 
of  the  entire  visixil  field,  therefore,  also,  to  the  length  of  the  lines  of  direction 
drawn  to  its  limits.  As  an  immediate  consequence  of  this,  there  is  great  difference 
between  the  optical  qualities  of  the  objective  retinal  images,  and  the  subjective 
perception  of  optical  peculiarities  of  corresponding  objects ;  that  is  to  say,  while 
the  retinal  image  gives  the  surface  of  the  object  down  to  its  finest  details,  since  a 
point  of  the  former  corresponds  to  each  point  of  the  later,  each  point  of  the  retinal 
image  is  not  perceived  by  itself  and  separate,  but  will  be  made  up  of  only  so  many 
perceptions  as  there  are  cones  and  groups  of  rods  covered  by  the  retinal  images, 
and  no  more.  Consequently,  the  fineness  of  the  perceived  details  of  a  certain  object 
depends,  on  the  one  hand,  on  the  relative  size  of  the  retinal  images,  or  the  visual 
angle  at  which  the  object  is  seen,  so  that  the  object  must  be  brought  nearer  to  the 
eye  the  finer  the  details. 

On  the  other  hand,  the  place  on  which  the  retinal  image  falls  is  of  the  greatest 
importance.  The  power  of  separating  impressions  exists,  to  the  greatest  extent,  in 
the  center  of  the  retina,  where  only  cones  receive  the  outward  impressions ;  hence, 
objects  that  are  to  be  examined  carefully  must  be  turned  toward  the  center  of  the 
retina,  where  the  “  point  of  direct  vision  ”  lies.  In  proportion  to  the  lessening  of 
the  cones,  and  the  increase  of  the  bases  of  the  different  groups  of  rods,  this  power 
of  the  retina  evidently  diminishes  toward  the  periphery.  This  occurs  sooner  in  a 
vertical  than  in  a  horizontal  direction  (Aubert,  Forster) ;  still,  the  distinctness  of 
“indirect  vision”  can  be  increased  by  practice,  while  it  sinks  by  (Moser), 

h  the  region  of  the  entrance  of  the  optic  nerve  the  liglit-perceix^ Sihlements  are 
entirely  absent,  and  hence  a  portion  of  the  field  of  vision  pr<™Jnionate  in  size 
appeal’s  defective,  but  on  account  of  the  subordinate  role  wlii^Xue  spot  in  question 
plays  in  the  visual  field,  is  unheeded  (  Woinow).  xy 

Doubts  have  been  raised  against  the  supposition  that  tli^code^  are  visual  units,  as  their 
bases  have  been  found  too  great  to  allow  of  explaining  thefcnpmcal  exactness  in  the  separation 
of  individual  impressions  (  Vollcmann).  rv 


^Tgreat  practical  interest,  and  means  have  long  been  sought 
he  angle  in  question,  in  each  case,  so  as  to  express  in  figures 
fisting  central  sharpness  of  vision  to  the  supposed  normal 


ieiSwys  the  same.  The  visual  angle,  necessary  for  the 
iJnal  eyes,  and  in  disease  the  difference  is  often  very 


thp  measure  of  the  power  of  separately  perceiving 


re  visual  field  of  the  macula  lutea  is  deficient 


►v  loeen  found  in  the  cones  of  the  fovea 
lufficient  to  render  possible  the  separate 
Lounts  nearly  to  60  seconds  ( Helmholtz , 
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Practically,  test-types  answer  this  purpose.  Since  these  only  form  small  angles, 
the  height  of  the  letters,  divided  by  the  greatest  distance  at  which  they  can  be  dis¬ 
tinctly  seen,  gives  the  tangent  of  the  angle  sought,  exactly  enough.  Generally 
speaking,  five  minutes  is  the  smallest  visual  angle  at  which  print  can  be  fluently 
read.  Hence,  five  minutes  is  usually  considered  as  the  normal  angle,  and'  the 
sharpness  of  vision  is  expressed  by  the  proportion  of  the  greatest  distance  at  which 
type  of  a  certain  height  can  be  clearly  seen,  to  the  distance  at  which  the  same 
type  is  seen  with  the  normal  visual  angle  of  five  minutes.  {Snellen.)  To  avoid  the 
calculations  that  would  be  necessary  if  all  kinds  of  type  were  used,  and  also  to 
give  the  most  evident  value  to  the  sharpness  of  vision,  certain  test-types  have  been 
prepared.  The  smallest  of  these  is  0.209'"  Paris  measure  high  h,  and  at  a  distance 
of  one  Paris  foot  (one  hundred  and  forty-four  lines)  cl,  gives  an  angle  of  five 
minutes.  Each  subsequent  number  is  a  multiple  of  this.  The  coefficient  precedes 
each  set  of  types  as  its  number,  and  it  of  course  gives  at  once  the  number  of  Paris 
feet  to  which  the  object  must  be  removed  from  the  eye,  in  order  to  be  seen  at  the 
normal  visual  angle  of  five  minutes.  Hence,  an  eye  with  normal  vision  should  see 
the  types  1,  2,  3,  n  at  a  distance  of  1,  2,  3,  n  Paris  feet,  for  v  H  li,  id  =  tan&*  ^Ye 
minutes.  If,  on  trial,  an  eye  can  not  distinctly  see  2h,  but  only  4h  at  2d,  and  at  4d 
can  only  see  8h,  of  course  £  =2  tang,  five  minutes.  The  requisite  visual 
angle  is  double  the  normal ;  hence  the  sharpness  of  vision  is  diminished  one-half. 
{Snellen.) 

This  method  is  evidently  very  convenient,  but  it  does  not  give  perfectly  accurate 
results ;  for  five  minutes  is  rather  too  great  a  visual  angle  for  persons  under  twenty- 
five  years.  (  Vroesom.)  By  diminishing  this  and  proportionately  dividing  the  shadows 
and  clear  portions  {Giraud  Teulon ),  the  measurement  is  made  more  exact,  but  still 
not  perfectly  so,  for  the  illumination  of  the  visual  field  has  a  decided  influence  on 
the  results  of  the  examination ;  so  that,  under  different  circumstances,  the  same  eye 
may  show  great  differences  in  sharpness  of  vision.  The  greater  or  less  practice  in 
reading  also  makes  a  difference,  for  it  enables  many  to  i^bsbnize  letters  from  their 
1  shadows,  while  they  are  very  indistinctly  seen.  Finali4Sfche  numerical  values  found 
for  the  sharpness  of  vision  do  not  permit  calculalraJS'wvithout  losing  their  value. 
For  example,  a  sharpness  of  £,  or  §  is  not  thorsyme  as  i ;  for  eyes  that  see  No.  10 
type  distinctly,  at  twenty  feet,  do  not  necessa&J^see  No.  2  at  one  foot,  No.  4  at  two 
feet,  etc.  Hence  the  values  of  the  sharpi^sVSf  vision,  laid  down  in  some  books,  do 
not  give  an  idea  of  the  actually  existiito  sterfe  of  the  case,  even  apart  from  the  fact 
that  the  illumination  of  the  field  of  'dSton,  and  other  important  circumstances,  are 
entirely  left  out  of  consideration.  /STo  give  an  idea  of  the  sharpness  that  is  to  be  at 
all  correct,  all  reduction  of  them&Cion  must  be  avoided. 

To  the  possessors  of  Ja  -type  it  may  be  of  use  to  know  that  No.  I  appears 

under  an  angle  of  5  minirterott  a  distance  of  14,"  II  at  19,"  III  at  28,"  IV  at  33, 
V  at  35,"  VI  at  38,"  v(faH[,'  VIII  at  4.5,'  IX  and  X  at  about  5/  XI  at  5.5,'  XH  at 
6.75/  XIII  at  7.5*'  gLYat  10/  XV  at  13.5/  XVI  at  17.5/  XVII  at  24/  XVIII  at  30,' 
XIX  at  37/  andXS^ft  44'  {Zeliender). 

Tests  f  oi;  with  numerous  grouped  points  as  well  as  with  parallel  lines  {Bur- 

chardt)  a^^wsuitable  -for  ascertaining  the  acuteness  of  vision,  as  they  are  easily 
recogni  ^cNmder  a  much  smaller  visual  angle  than  5  minutes  by  reason  of  the  siui- 
plic^tfiW^the  objects. 

VTIrc  measurement  of  the  acuteness  of  vision  is  always  to  be  undertaken  with  the 
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naked  eye.  If  the  eye  to  be  examined  is  provided  with  a  concave  or  convex  glass, 

the  magnifying  coefficient  and  relatively  the  diminishing  coefficient  must  be  taken 

v  v 

into  account.  The  latter  is  for  convex  glasses  f_Zc,  for  concave  glasses 
in  which  V  signifies  the  focal  distance  as  regards  the  glass  and  C  its  distance  from 
the  optical  center  of  the  eye.  This  coefficient  in  strong  glasses  is,  as  the  formula 
gives,  of  great  significance  for  the  size  of  the  retinal  image,  and  therefore  is  also  of 
great  importance  in  ascertaining  the  acuteness  of  vision.  ( Woinow.) 

9.  It  is  evident  that  quite  sharp  images  must  be  thrown  on  the  anterior  surface  of 
the  bacillar  layer  of  the  retina  to  give  distinct  perceptions.  For  if  circles  of  dis¬ 
persion,  of  some  size,  fall  on  the  surface,  the  light  arriving  at  the  eye  from  each 
segment  of  the  visual  field  is  divided  up  among  a  number  of  cones  and  rods,  and 
inversely  each  cone  and  rod  is  met  by  light  from  different  parts  of  the  visual  field ; 
hence  the  perception  of  the  details  of  the  object  is  indistinct.  This  occurs  in  pro¬ 
portion  to  the  size  of  the  circles  of  dispersion ;  that  is,  in  proportion  to  the  size  of 
the  pupil,  and  the  distance  of  the  images  from  the  anterior  surface  of  the  bacil¬ 
lar  membrane,  or  to  the  “difference  of  the  posterior  focal  distance.” 


Hence  the  circles  of  dispersion  must  acquire  a  certain  diameter,  before  the  image  becomes 
indistinct.  Very  small  circles  of  dispersion  influence  the  clearness  of  the  perceptions  in  a  very 
slight,  almost  imperceptible,  degree ;  as  they  throw  too  little  light  from  single  sections  of  the 
visual  field  on  the  sections  in  the  neighborhood  of  their  corresponding  retinal  elements,  for  the 
quality  of  the  perceptions  received  from  single  cones  and  groups  of  rods  to  be  perceptibly  changed. 
Hence  it  follows,  if  the  dioptric  apparatus  is  adjusted,  and  remains  so  for  a  certain  distance, 
the  object  can  change  its  distance  within  certain  bounds,  without  the  perceptions  losing  much 
in  clearness ;  that  hence  the  eye  is  never  adjusted  for  a  single  distance,  but  for  a  difference  oj 
distances ,  which  is  called  the  line  of  accommodation,  and  whose  length  increases  and  dimin¬ 
ishes  in  inverse  proportion  to  the  varying  focus  of  the  dioptric  apparatus,  and  to  the  diameter 
of  the  pupil.  ( Czermak.)  Hence  it  is  also  shown  that  the  eHipsoidal  form  of  the  chief  dioptric 
surfaces,  as  a  rule,  does  not  disturb  sharp  vision ;  that  astigmatism  only  appears  to  a  disturb¬ 
ing  degree,  when  the  difference  of  the  refractive  circumstances  of  the  two  surfaces,  or  the  size 
of  the  pupil,  is  much  increased. 

Under  otherwise  normal  circumstances,  this  indistinctness  can  never  bec^^abkolute,  as  the 
size  of  the  circles  of  dispersion  only  varies  within  certain  relatively  narro^Jnhits ;  for,  if  the 
object  be  brought  into  the  anterior  focus  of  the  cornea — that  is,  withi^Q^w  lines  of  the  eye— 
so  that  the  rays  pass  parallel  into  the  aqueous,  they  wiH  still  be  bro^awWi  to  a  focus  something 
over  an  inch  behind  the  retina. 

The- diameter  of  the  circles  of  dispersion  scarcely  ever  reaeJro^iat  of  the  pupil.  Hence,  in 
spite  of  totally  abnormal  adjustment  of  the  refractive  appai^tuj,  flhe  outlines  of  dark  objects 
may  still  be  recognized,  and  their  boundaries  only  appeai^nore  or  less  indistinct. 

As  may  be  readily  understood,  these  errors  are,  to  s^^j  extent,  improved  by  contraction  of 
the  pupil  or  partial  closure  of  the  eye-lids,  or  by  us  jjr  a  shade  with  a  narrow  slit  in  it.  There 
18  a^so  a  possibility  of  suppressing  the  circles  oi>msjfersion  ;  that  is,  of  estimating  the  true 
forms  of  objects  from  their  indistinct  images.  ORlfl  power  varies  in  different  eyes,  and  may 
iie  increased  by  exercise.  ( Graefe.)  It  is,  ftjS^er,  never  anything  more  than  an  aid,  and  does 
not  always  give  distinct  perceptions  o^«j^objects,  or  . fine  details  of  larger  ones. 

10.  The  power  of  the  eye4t(g^ee  clearly  and  distinctly  at  different  distances  pre¬ 
supposes  the  power  of  volm*&*ny  shortening,  and  again  increasing,  the  focal  dis¬ 
tance  of  the  dioptric  appa^tts,  so  as  to  correspond  to  the  differences  in  the  posterior 
point  of  cqiivergenc^M^ch  are  caused  by  the  variation  of  the  distance  of  the 
object.  This  power  ov  the  eye  to  adjust  its  dioptric  apparatus  for  different  dis¬ 
tances  is  called  ^F)\wer  of  accommodation  or  adaptation. 

The  distan^fo**whicli  the  eye  is  accommodated  in  complete  relaxation  of  the 
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muscle  of  accommodation  is  called  tlie  far-point,  and  its  reciprocal  value  determines 
the  natural  or  minimum  condition  of  refraction.  On  the  contrary,  the  distance  for 
which  the  liglit-refracting  apparatus  is  accommodated  by  the  maximum  of  the  pos¬ 
sible  attempts  at  accommodation,  is  the  near-point.  The  far-point  and  the  near¬ 
point  are  themselves  points  of  the  prolonged  visual  line  and  form  the  limits  of  the 
range  of  distinct  vision.  The  difference  of  the  reciprocal  values  of  the  far-point 
and  near-point  is  called  the  range  or  equivalent  of  accommodation.  ( 'Bonders .)  We 
can  more  readily  understand  these  conditions  by  a  diagram.  Let  IIII  be  a  spherical 
surface,  with  the  radius  rr  (Fig.  103)  and  the  axis  A  A  the  dividing  surface  of  two 


refracting  media,  the  first  of  which  is  the  air,  but  the  second  possesses  an  exponent 
of  refraction,  which  makes  the  deviation  of  the  rays  of  light  falling  upon  that  spher¬ 
ical  surface  the  same  as  that  in  the  whole  dioptric  apparatus.  The  general  law  of 
refraction  sin.  a  =  n.  sin.  /9,  where  ct  signifies  the  angle  of  incidence  and  /?  the 
angle  of  refraction,  holds  good  for  every  incident  ray  xm ,  ym,  zm.  Since  for  dis¬ 
tinct  vision  of  external  objects  the  union  of  every  individual  homocentric  bundle 
of  light  upon  the  retina  BB  is  necessary,  and  since  the  leiqrtsipf  the  axis  of  the  globe 
be ,  and  therefore  the  size  of  the  angle  p  also,  is  for  eye  a  fixed  one ;  it  is 

evident  that  in  the  above  equation  n  must  rise  andAjJminish  in  proportion  to  the 
size  of  the  sine  of  the  angle  of  incidence,  that  tlpOsine,  therefore,  furnishes  a  meas¬ 
ure  for  the  condition  of  refraction  N  =  n.  m^VT^which  is  necessary  for  the  union 
of  homocentric  bundles  of  light  upon  thafWsW.  If  we  proceed  from  the  angle  of 
incidence  /  =  p  of  parallel  rays  ym  as  th^nawrfal  and  place  y  =  8,  hence  sin  y  =  6,  then 
it  also  appears  in  the  above  equation  t*ra£^  =  8.  If  then  divergent  rays  xm  fall  upon 
the  spherical  surface,  if  thereforc^heangle  of  incidence  xmr  becomes  greater  than 
0,  then  the  sine  of  this  angle  arffv^me  n  of  that  equation  must  naturally  be  also 
greater  than  8 ,  the  necessa  nition  of  refraction  N  appears  positive  and  so 

much  the  greater,  the  nea^vhe  source  of  light  x  advances  to  the  eye.  If,  on  the 
contrary,  convergent  meet  at  the  spherical  surface,  if  therefore  the  angle 

of  incidence  zm r  is  Ls^Tnan  8,  then  its  sine  and  with  this  the  n  of  the  equation 
also  becomes  smaM^lian  the  necessary  condition  of  refraction  N  becomes  nega¬ 
tive,  and  reachs^aJmore  considerable  negative  value,  the  more  the  rays  converge, 
the  nearer^fc^^efore  their  point  of  union  g  approaches  the  optical  center  of  the 
system.  .  V  ^ 

plainly  from  the  preceding,  that  the  necessary  condition  of  refraction  iV, 
asvwcir  as  n,  is  really  determined  by  the  two  angles  y  and  r,  and  that  jV,  when  we 
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make  y  —  6,  may  also  be  expressed  by  sin.  y  and  sin.  v.  Now,  on  account  of  the 
parallelism  of  yy  and  AA,  the  angle  y  =  0  and  v  —  w.  The  condition  of  refraction 
N  finds,  therefore,  its  expression  under  the  same  hypotheses  in  the  sine  of  the 
central  angle  which  the  ray  in  question  incloses  with  the  optical  axis  AA.  As  we 
always  have  to  do  with  very  small  central  angles,  we  must  make  xm  —  xs  and  gm 
-  gs,  without  any  essential  error  being  brought  into  the  estimate. 

If  we  assume  in  the  schematic  eye  ms  as  the  measure  of  the  unit  of  length  in  the 
value  of  a  line,  an  inch,  a  centimeter,  etc.,  the  sine  of  the  angle  of  difference,  and 
consequently,  also  A",  appear  equal  to  the  reciprocal  value  of  the  positive  or  nega¬ 
tive  distance  of  the  source  of  light.  By  the  power  of  the  accommodation  the 
condition  of  refraction  A  of  the  eye  is  increased,  since  by  reason  of  the  increase  of 
convexity  of  the  lens  the  refractive  value  of  the  entire  system  is  increased.  This 
referred  to  the  diagrammatic  eye  shows  an  increase  of  n,  and  consequently  of  the 
sin.  a  also.  In  so  far  as  the  power  of  accommodation  is  a  limited  one,  the  sin.  a 
also  will  only  vary  inside  certain  limits.  The  difference  between  the  sine  of  the 
smallest  and  largest  angle  of  incidence,  or,  what  is  the  same  thing,  the  difference 
between  the  minimum  and  maximum  condition  of  refraction,  or  between  the 
reciprocal  values  of  the  distance  of  the  far  and  near  points  is  therefore  what  we 
call  the  range  of  accommodation. 

The  range  of  accommodation  amounts  in  the  eyes  of  young  persons  with  normal 
functions  frequently  to  J,  almost  to  £  and  even  more,  in  early  manhood  about 
and  sinks  in  old  age  far  below  this  value.  If  the  distance  of  the  far-point  F  is 
determined  in  a  case,  the  distance  of  the  near-point  P  may  then  be  estimated  with 
the  help  of  the  range  of  accommodation  and  vice  versa.  The  minimum  condition 
of  refraction  phis  the  range  of  accommodation  gives  the  maximum  condition  of 
refraction,  and  this  minus  the  range  of  accommodation  gives  the  minimum  con¬ 
dition  of  refraction.  A  varying  length  and  position  of  the  range  of  distinct  vision 
naturally  corresponds  to  the  same  range  of  accommodation.  The  former  becomes 
so  much  the  longer,  the  more  the  minimum  condition  of  refractiqA  approaches 
zero  in  a  positive  or  negative  direction,  and  the  greater  the  range  oii<2xcc*nmodation 
itself  is.  ^ 

In  the  following  table  the  conditions  of  minimum  refi^Qhon  are  collected 
together,  increasing  from  left  to  right,  and  under  each  on»j ©  corresponding  value 
of  maximum  refraction  is  placed,  which  is  given  un^oQpe  hypothesis  of  a  range 
of  accommodation  of  £.  The  denominator  of  the  miction  in  the  upper  row  gives 
tbe  position  of  the  far-point,  the  denominator  qralie  fraction  standing  under  it 
gives  the  corresponding  position  of  the  near-j^hnJ 

b  b  4?  b  To)  To)  tV)  Ob ) “ '^^%V) “ tV) ~ i) “ 4 ) ~ i ? — h 
TTT)  T  «T)  tV)  tV)  1-1)  4) 


T-7)  F-eT)  T0  5 


For  every  point  lying  witbijp^ie  range  of  distinct  vision  the  eye  may  be  accom¬ 
modated,  and  the  reciprocal^^kie  of  the  positive  or  negative  position  of  this  point 
gives  the  necessary  conckri^h  of  refraction  or  the  absolute  value  of  accommodation. 
The  accommodation  relative  accommodation  will  naturally  be  different  in 

Afferent  eyes,  according  to  the  extent  of  the  state  of  minimum  refraction,  and  may 
e  ^pressed  by^hJ^fference  of  the  latter  and  of  the  absolute  accommodation. 

The  f ollo&m^ table  gives  in  the  first  line  a  row  of  conditions  of  minimum 
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refraction  R ;  in  the  second  and  third  lines  the  corresponding  relative  accom¬ 
modations  e  for  distances  D  =  20  and  D  =  10  units  of  measure. 

R . — — To  > — io — 4  0 — it  ~~  ob  +  -gV  +  4V  +  ijy  +  tV + i 

£  for  D  =  20  £  •g-.-J-g-  it  to  it  it  &  “  “ 

i  for  D  =  10  y  -i-g-  \  Y-hr  ¥  ¥•¥¥  To  tV  ttW  it  &  " 


It  is,  moreover,  evident,  that  an  equal  relative  accommodation  under  otherwise 
similar  conditions  wall  require  very  different  efforts  at  accommodation  according 
to  the  extent  of  the  range  of  accommodation ;  that  therefore  not  so  much  the 
relative  accommodation,  as  such,  as  rather  the  amount  of  accommodation  necessary 
for  a  certain  distance  of  the  object,  will  determine  the  measure  of  the  individual 
act.  The  amount  of  accommodation  to  be  employed  for  a  fixed  distance  of  the 
object  is,  however,  so  much  the  greater,  the  smaller  the  condition  of  minimum 
refraction  of  the  eye  in  question  is,  and  the  smaller  the  range  of  accommodation. 

The  amount  of  accommodation  q  necessary  for  a  fixed  absolute  accommodation 
may  be  expressed  by  a  fraction,  the  numerator  of  which  is  the  relative  accommoda¬ 
tion  the  denominator  the  available  range  of  accommodation  £ ;  for  there  is 
evidently  the  proportion  £ :  q=£ :  1,  hence  q — 

From  this  expression  it  occurs  directly,  that  the  amount  of  accommodation 
necessary  for  a  fixed  absolute  accommodation  rises  and  falls  in  direct  proportion  to 
the  denominator  of  the  range  of  accommodation  and  in  inverse  proportion  to  the 
denominator  of  the  relative  accommodation.  In  behalf  of  an  accommodation  for 
a  distance  of  10  units  of  measure,  eyes  whose  range  of  accommodation  is}or|, 
with  a  minimum  refractive  condition  of  — A,  A>  would  be  obliged  to  employ 

an  amount  of  accommodation  of  £,  A,  00,  or  relatively  of  f,  A?  oo- 

11.  The  variation  in  the  amount  of  adjustment  of  the  dioptric  apparatus  is 
caused  solely  by  changes  of  curvature  of  the  lens.  (&Mmer,  Helmholtz.)  The 
causes  of  these  changes  are,  the  action  of  the  ciliary  and  the  great  elasticity 

of  the  normal  crystalline  lens,  while  the  capsule  is  umpured. 

If  we  consider  the  limitations  of  accommodatioitj^^ch  are  usually  met  with  in  extensive 
posterior  synechiae  of  the  pupillary  margin  anclai^r^ndectomy.  we  can  hardly  deny  that  the 
iris  assists  in  the  accommodation.  This  may,  fcerhaps,  be  inferred  from  the  straining  action 
which  the  lig amentum  pectinatum,  connected  with  the  ciliary  body,  exerts  upon  the  anterior 
portion  of  the  zonula.  ( Hensen ,  VoelckersjQytiberg. )  It  certainly,  however,  can  act  only  to  a 
very  inconsiderable  extent ;  for  there  cases  where  the  power  of  accommodation  has  been 
preserved  after  the  formation  of  an&nwwl  pupil  ( Graefe ,  Trautvetter ),  as  well  as  after  trau¬ 
matic  loss  of  the  entire  iris  ( in  congenital  absence  of  the  iris.  (Second L) 


The  exact  manner  in^mm  the  ciliary  muscle  causes  an  increased  convexity  01 
the  lens,  proportioned  (^j)ie  power  of  its  contraction,  is  still  uncertain.  The  most 
numerous  and  impo^Jjnt  authorities  now  say  that  the  lens,  by  a  very  evident  elas¬ 
ticity,  possesses  Jfl^annate  power  to  increase  its  convexity  by  a  shortening  of  its 
diameters ;  bujQfcat  it  is  kept  flattened  by  the  zonula,  as  long  as  the  ciliary  muscle 
remains  in^uyb.  As  soon,  then,  as  this  muscle  contracts,  the  choroid  and  retina 
stretch,  anct^  the  ora  serrata  approach  the  equator  of  the  lens.  The  zonula  is 
rela^d&yn  proportion  to  the  action  of  the  muscle,  and  hence  the  lens  is  enable 
W  >w  the  impulse  to  increase  its  convexity.  {Helmholtz.) 
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The  anatomical  distribution  of  the  greater  portion  of  the  muscular  fibers  is 
undoubtedly  favorable  to  this  mode  of  explanation.  Besides  this,  the  lens,  by 
partial  or  complete  separation  from  the  zonula,  or  after  death  (apparently  independ¬ 
ent  of  the  swelling),  increases  the  convexity  of  its  surface  in  a  far  higher  degree 
than  happens  in  life,  even  by  the  maximum  action  of  accommodation.  Certain 
subjective  symptoms,  which  are  observed  in  the  dark  during  the  strong  contrac¬ 
tion  of  the  muscle,  and  subsequent  relaxation  of  its  action  (phosphenes  of  accom - 
modation ,  Gzermak)  show,  in  the  same  way,  that  in  fixing  the  eye  for  the  near 
point,  there  is  a  stretching  of  the  anterior  zone  of  the  retina.  Finally,  direct 
experiments  on  living  animals  ( Volkers ,  Henseri)  have  supported  the  correctness  of 
this  hypothesis. 

There  is,  however,  great  difficulty  in  showing  that,  during  pest  of  the  muscle  of 
accommodation,  the  lens  is  indeed  flattened  by  the  zonula.  The  zonula  can  scarcely 
do  so  much  by  simple  elasticity.  The  rapid  disappearance  of  this  physical  peculi¬ 
arity  after  death,  would  also  be  difficult  to  explain.  But  contractile  elements,  of 
such  number'  and  strength  as  to  overcome  not  only  the  opposition  of  the  lens, 
but,  by  their  action,  to  neutralize  that  of  a  muscle  as  strong  as  the  ciliary,  have  not 
yet  been  found. 

Another  explanation  given  is,  that  the  ciliary  muscle  and  the  iris  press  on  the 
border  of  the  lens,  and  at  the  same  time  cause  relaxation  of  the  zonula.  (H.  Muller , 
Goccius.)  This  hypothesis  is  supported  chiefly  by  the  retraction  of  the  periphery  of 
the  iris  during  the  adjustment  of  the  eye  for  near  objects,  and  by  the  existence  of 
circular  fibers  in  the  ciliary  muscle.  Direct  action  of  the  ciliary  processes  on 
the  crystalline  is,  however,  impossible,  as  the  two  are  not  in  contact.  (Arlt,  0. 
Becfar.) 

In  the  process  of  accommodation,  changes  in  the  shape,  and  consequently  in 
the  relative  position,  of  the  ciliary  processes  and  margin  of  the  lens,  certainly  do 
occur.  But  direct  observations  of  the  eyes  of  living  albinoes  have  proved  with  cer¬ 
tainty  that  these  changes  depend  not  so  much  on  the  change  of  accommodation  as 
on  the  associated  change  of  size  of  the  pupil.  The  ciliary  procra^Nkwell,  and 
their  heads  approach  the  margin  of  the  lens,  when,  in  distant  vishepybr  from  the 
action  of  mydriatics,  the  pupil  is  dilated.  On  the  other  hand,  tja0s?racome  smaller, 
and  their  anterior  bulbous  extremities  are  removed  from 
when,  in  accommodation  for  near  objects,  or  from  the  s 
of  calabar-bean,  the  pupil  contracts.  (  0 .  Becker .) 

The  action  of  the  ciliary  processes  in  changes  in  the/S&fce  of  refraction  is,  therefore,  ex- 
a(%  opposed  to  this  theory.  The  contradiction  is  stifi  f  vhrftier  strengthened  by  the  fact  of  the 
contraction  of  the  pupil  not  keeping  pace  with  the^a&j&nmodation  for  the  near-point,  but  fall- 

perceptibly  behind  it ;  the  dilatation  of  the  on  the  contrary,  precedes  by  a  little  the 

accommodation  for  the  far-point.  (Donders)^^uf  Jr. ) 

12.  The  real,  and  very  pr ob abl^tl*?M)nly  nerve  of  accommodation,  is  the  ocu- 
tattiotorius.  ( Bonders ,  Trautvetter!)  The  oculo-pupillary  branches  of  the  sym¬ 
pathetic  exert  scarcely  any  diwro^nfluence  upon  the  accommodative  movements ;  at 
^ast,  the  latter  have  bepqTG^mid  completely  free  in  periodical  spastic  mydriasis 
(Bonders)  and  in  parah^vbyosis  connected  with  sympathetic  ptosis.  The  trigemi- 
nus  lnvests  the  iris  wittWme  power  of  sensation  and  acts  upon  the  internal  muscles 
scarcely  in  any  oBi^Apy  than  in  a  reflex  manner,  whereby  the  intra-ocular  ganglia 
and  the  ciliam^af^ion  (Adamuk)  are  centers.  The  abducens  also,  contrary  to  for- 


order  of  the  lens, 
the  preparations 
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mer  assertions  (. Budge ,  Graefe),  does  not  ta,ke  part  directly  in  the  accommodation 
for  the  near-point. 

The  nerve  of  accommodation  has  probably  a  separate  cranial  origin,  and  only 
becomes  united,  at  some  distance  from  it,  into  a  common  trunk  with  the  motory 
nerves  of  the  sphincter  pupillae  and  those  of  the  external  muscles  of  the  eye.  Without 
regard  to  the  results  of  physiological  experiments  ( Adamufc ),  this  view  is  corroborat¬ 
ed  by  several  cases  in  which  the  accommodation  alone  seemed  paralyzed,  and  others 
in  which  the  latter  was  entirely  unaffected,  while  there  was  complete  paralysis  of  the 
muscles  moving  the  eye  and  of  the  sphincter  of  the  pupil.  ( Ruete ,  Graefe.) 

Still  the  nerve  of  accommodation  stands  in  the  most  intimate  functional  rela¬ 
tions  with  the  remaining  branches  of  the  third  pair.  Efforts  at  accommodation,  as 
a  rule,  relieve  a  contraction  of  the  pupil,  and  are  always  connected  with  the  effort 
for  increased  convergence.  On  the  contrary,  however,  increased  degrees  of  converg¬ 
ence  of  the  visual  lines,  for  the  purpose  of  fixation  of  objects  which  are  situated  in 
the  range  of  distinct  vision  of  the  individual,  are,  as  a  rule,  accompanied  by 
an  increase  in  the  state  of  refraction  and  by  a  contraction  of  the  pupil.  By  forced 
convergence  of  the  visual  lines,  the  distance  of  the  near-point  may  even  be  made 
considerably  less  than  the  amount  suitable  for  the  person  under  examination,  aiid 
consequently  the  amount  of  accommodation  necessary  for  a  fixed  adaptation  some¬ 
what  diminished ;  while  voluntary  ( Hering )  positions  of  divergence  of  the  visual 
lines,  or  those  produced  by  prisms  {Berlin),  displace  the  entire  range  of  distinct 
vision  a  little  forward  and  increase  the  amount  of  accommodation  necessary  for  a 
fixed  adaptation.  The  position  of  the  visual  plane  is  no  less  influential.  Depres¬ 
sions  of  the  latter  are  connected  with  the  effort  at  convergence  of  the  visual  lines, 
and  may  cause  a  certain  approximation  towards  the  eye  of  the  entire  range  of  dis¬ 
tinct  vision  (, Schirmer ),  and  as  a  consequence  therefore  may  also  diminish  the  amount 
of  accommodation  necessary  for  a  fixed  adaptation.  Elevations  of  the  visual 
plane,  on  the  contrary,  remove  the  entire  region  of  accommodation  somewhat  from 
the  eye,  and  render  difficult  the  production  and  maintenance  of  the  accommodation 
and  convergence  necessary  for  short  distances.  .  ^weral  directions  of  the 
visual  lines  are  without  any  considerable  influence  uujSseonvergence  and  accommo¬ 
dation,  when  they  are  very  great ;  in  case,  howewsfiSjney  deviate  very  much  from 
the  median  line,  they  cause  a  narrowing  of  thgripgion  of  accommodation  and  con¬ 
vergence  in  a  very  perceptible  degree.  Tla^S^o- ordination  of  these  muscular  ac¬ 
tions  has,  without  doubt,  an  anatomic^^DlS^,  and  is  to  be  referred  to  the  exist¬ 
ence  of  definite  centers  of  co-ordinatjnn^-which  stand  in  direct  connection  on  the 
one  hand  with  the  origins  of  the  rfStyfes  under  consideration,  on  the  other  hand 
with  the  origins  of  the  impulse  of  the  will,  with  manifold  reflex  centers,  etc. 
These  co-ordinative  movem^w^ are  always  innervated  from  birth  as  a  whole, 
without  it  being  in  the  p^»®jo t  the  will  to  cause  the  individual  factors  to  act 
separately.  Paralyses  o^wparate  co-ordinative  movements  also  occur;  that  is,  cases 
in  which  one  or  the  ^thpr  co-ordinative  movement  with  all  its  components  cannot 
possibly  be  brought  into  use,  while  other  co-ordinative  movements  in  which  the  I 
same  nerves  and^Julcles  are  brought  into  action,  with  relatively  great  expenditures 
of  force,  ^r^a^Pe  easily  brought  into  play.  (See  relative  paralyses.)  According  to  i 
more  rec^^vestigations  on  animals,  these  centers  of  co-ordination  are  to  be  sought 
in  the  cwjlbra  quadrigemina ,  and  to  every  individual  co-ordinative  movement  a 
definft^portion  of  this  organ  seems  to  correspond  as  center.  {Adamuk.) 

Ml,  practice  has  an  extremely  important  influence,  and  may  change  the  pr0* 
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portions  very  much  in  which  the  amounts  of  innervation  and  expenditures  of  force 
of  the  separate  co-ordinated  muscles  are  united  for  a  definite  purpose,  and  it 
may  also  adapt  them  to  the  necessities  of  the  case.  In  fact  these  proportions  are 
very  different  in  different  individuals,  according  to  the  amount  of  accommodation 
and  convergence  which  the  adaptation  for  every  separate  definite  distance 
demands ;  it  can  even  essentially  vary  in  the  same  individual,  in  conformity  with 
the  increase  or  decrease  of  the  state  of  minimum  refraction  and  witli  the  range  of 
accommodation,  provided  that  this  increase  or  decrease  follows  gradually  and 
slowly,  and  therefore  grants  time  to  the  muscles  to  adapt  themselves  to  the  neces¬ 
sities  of  the  case. 


While  a  myope,  for  example,  can  converge  the  visual  lines  from  the  position  of  parallelism 
up  to  the  position  of  his  far-point,  which  is  often  very  near,  without  calling  into  activity  his 
muscle  of  accommodation  ;  an  emmetrope,  even  with  a  moderate  approximation  of  the  objects, 
must  connect  the  corresponding  convergence  of  the  axes  with  attempts  at  accommodation,  and 
many  a  hypermetrope  will  associate  the  maximum  of  his  power  of  accommodation  with  the 
parallel  position  of  his  axes. 


The.  connection,  however,  between  the  congenital  relations,  suited  l)y  practice 
to  the  necessities  of  the  case,  in  which  the  amounts  of  innervation  and  hence,  also, 
the  effective  expenditures  of  force  of  the  muscles  of  accommodation  and  con¬ 
vergence  co-ordinate,  is  not  very  close.  Ex¬ 
periments  with  spherical  glasses,  as  well  as 
with  abducting  and  adducting  prisms,  teach 
us  that  inside  certain  limits  the  accommoda¬ 
tion  of  the  dioptrical  apparatus  may  vary 
with  equal  convergence  of  the  axes,  and  vice 
versa.  We  speak,  therefore,  of  the  range  of 
relative  accommodation,  and  express  it  by  the 
difference  of  the  maximum  and  minimum 
accommodation  capable  of  being  brought 
into  play  in  a  certain  convjra*nce  of  the 
axes.  On  the  other  hancL^S^ speak  of  the 
range  of  relative  convei^&^f,  and  by  it  are 
accustomed  to  descuiiSy  xlie  play  which  is 
permitted  the  conQ^gence  of  the  axes  in  a 
definite  refraafetTV^ate  of  the  dioptrical  ap¬ 
paratus.  Here,  also,  the  con¬ 

genital  an/i'Vfcquired  relations  of  association 
are  veriyviaent.  In  general  we  can  say  that 
it  is  /tkjmore  difficult  to  bring  the  co-ordina- 
play,  and  maintain  it,  the  more  the 
^htion  of  the  accommodation  and  conver¬ 
gence  which  are  to  be  associated  together, 
deviates  from  that  which  is  firmly  fixed  by 
practice. 

fet  l  and  r  be  the  cent^y^fl^rotation  (Fig.  104)  of  both  eyes,  Ir  the  base  line  and  MM  the 
Median  line  perpendicul^XJ^it ;  a,  b,  c,  the  points  of  binocular  fixation,  and  ar,  br,  cr ,  the 
corresponding  visual  linel^mh  the  half  angles  of  convergence  a,  £,  y.  Let  the  parallelism  of 
e  visual  lines  wit^Vhe  angle  of  convergence  6  be  denoted  by  dr  and  dl,  and  by  er,  el,  a 
Position  of  diver^^yVith  the  negative  angle  of  convergence  5.  The  convergence  of  the 
Vlsual  Hues,  at^the  tnne  of  observation,  may  now  be  expressed  by  the  sine  of  half  the  angle 
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of  convergence,  and  this  is  equal  to  half  the  base  line,  therefore  gr,  divided  by  the  distance  of 
the  center  of  rotation  from  the  point  of  fixation,  or,  as  it  is  always  a  question  of  very  small 
angles,  equal  to  half  the  base  line  divided  by  the  positive  or  negative  distance  of  the  point  of 
oinocular  fixation  from  the  middle  g  of  the  base  line. 

If  we  now  consider  half  the  base  line,  about  1.25  inches,  as  the  unit  of  measure,  the  value 
of  convergence  may  also  be  expressed  by  the  reciprocal  value  of  the  distance  of  the  object. 
We  would  then  have  to  understand  by  range  of  convergence,  agreeing  with  the  idea  of  range 
of  accommodation,  the  difference  between  the  sine  of  the  angle  of  minimum  convergence  and  of 
maximum  convergence,  or  the  difference  of  the  reciprocal  values  of  the  smallest  and  greatest 
distance  for  which  binocular  fixation  is  possible.  In  so  far  as  in  reality  it  is  always  merely  a 
question  of  positive  distances  of  the  object,  and  divergence  of  the  visual  lines  can  only  be 
acquired  by  great  practice  or  produced  by  prisms ;  we  should  regard  the  infinite  distance  as  the 
most  extreme  limit  of  the  range  of  binocular  fixation,  and  the  parallelism  of  the  visual  lines  or 
rather  the  sine  of  the  half  angle  of  convergence  6  as  the  value  of  minimum  convergence.  The 
value  of  relative  convergence  for  a  fixed  distance  would  then  consequently  be  designated  by 
the  reciprocal  value  of  the  latter,  would  therefore  coincide  with  the  value  of  absolute  conver¬ 
gence  in  question.  In  accprdance  therewith  the  quota  of  convergence,  which  is  necessary  for  a 
fixed  distance,  like  the  expression  found  for  the  quotas  of  accommodation,  presents  itself  as  a 
fraction,  the  numerator  of  which  is  the  denominator  of  the  range  of  convergence,  and  the 
denominator  of  which  is  the  distance  of  the  point  of  fixation  at  the  time  of  observation.  If 
for  example  y  were  the  greatest  half-angle  of  convergence  which  could  b£  employed,  then  the 

QV  1 

sin.  y  —  —  =  -—would  at  the  same  time  be  the  expression  for  the  entire  range  of  convergence. 


The  quotas  of  convergence  which  are  necessary  for  the  binocular  fixation  of  the  points  c,  b, 
a ,  oo  and  s,  would  be  represented  by  the  expressions  ~lbg^~~ag^ ~ 55“ ’ We  see 

the  quota  of  convergence  for  the  minimum  distance  c  is  equal  to  the  unit,  for  parallelism  of 
the  visual  lines  6  and  for  positions  of  divergence  is  negative ,  and  therefore  smaller  than  6 ; 
further,  that  the  quota  of  convergence  for  a  fixed  distance  is  so  much  the  smaller,  the  greater 
the  latter  is  and  the  smaller  eg,  or  the  minimum  binocular  distance  of  the  fixing-point  is.  Let  b 
be  a  point  in  the  median  line,  which  is  fixed  with  the  corresponding  quotas  of  the  range  of 
accommodation  and  convergence.  By  placing  convex  or  concave  glasses  before  both  eyes  the 
virtual  images  of  the  fixed  point  b  are  displaced  towards  ax  ax  or  relatively  towards  cx  C\,  and 
as  they  fall  in  the  visual  linr,  are  seen  singly  in  the  point  a  or  relatively  in  c.  Under  such  con¬ 
ditions  the  convergence  for  the  distance  b  seems  to  be  united^vfth  the  adaptation  of  the 
dioptrical  apparatus  for  the  distance  a  or  c.  If  now  a  an(WVre  the  most  extreme  limits, 
inside  which  the  accommodative  adaptation  with  the  half^J^re  of  convergence  0  can  vary, 
then,  the  difference  of  the  reciprocal  values  of  the  di^G^  a  and  c  would  be  the  range  of 
relative  accommodation  in  regard  to  the  point  b.  If  raisiead  of  spherical  glasses,  we  imagine 
prisms  to  be  placed  before  both  eyes,  which  refnyfijfiae  rays  coming  from  the  point  b  in  such 
a  manner,  as  if  they  came  from  a  or  c,  or  rather  f  jom  &2  or  bx  bi,  and  if  the  corresponding 
values  of  convergence  were  the  most  extremS^which  could  be  brought  into  use  by  maintenance 
of  the  accommodation  for  the  distance  Z>,^^en  the  difference  of  the  sines  of  a  and  y,  or,  in 
case  half  the  base  line  prevails  as  unifrof  measure,  the  difference  of  the  reciprocal  values  of 
the  distances  c  and  a  would  be  the  of  relative  convergence,  which  corresponds  to  the 

accommodative  adaptation  of  the  point  b. 

Nosology. — An  eiiimctwpbb  eye  is  defined  to  be  one  whose  posterior  focal 
distance  is  equal  to  th(fd*Tance  of  the  anterior  surface  of  the  layer  of  rods  from 
the  center  of  the  diogtncal  apparatus,  its  refractive  condition  placed  equal  to  zero, 
and  thus  is  consickfoer  to  be  a  normal  eye.  In  reality  there  are  but  very  few  eyes 
which  strictly  these  conditions ;  still  the  difference  in  the  great  majority  of 

cases  is  in  cxjA&C  ►cable.  Homocentric,  parallel  bundles  of  rays  under  complete  relaxa¬ 
tion  of  them^iscle  of  accommodation  are  united  so  closely  in  front  of  or  behind  the 
surfa^^Athe  retina,  that  the  distinctness  of  the  perceived  images  does  not  percept- 
iblXsufrer  on  account  of  the  smallness  of  the  circles  of  dispersion.  Such  eyes  are 
gptaecquently  reckon°d  among  the  emmetropic,  and  are  opposed  to  the  ametropic 
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ones,  in  which  the  posterior  focal  distance  and  the  distance  of  the  layer  of  the  rods 
and  cones  differ  so  essentially  from  each  other,  that  distant  objects,  under  complete 
relaxation  of  accommodation,  can  be  seen  only  in  indistinct  circles  of  dispersion. 

1.  In  many  cases  the  posterior  focus  of  the  dioptric  apparatus  is  relatively  too 
short,  since  the  axis  of  the  eye  is  too  long,  or  some  of  its  surfaces  are  too  much 
curved,  or  since  these  two  causes  act  together.  Hence,  such  eyes  see  distant  objects 
in  relatively  large  circles  of  dispersion.  In  order  to  be  distinctly  seen,  the  objects 
must  be  brought  near  to  the  eye;  that  is,  the  far  point  lies  near  the  eye.  The 
extent  of  distinct  vision  is  shortened,  approximated.  The  eye  sees  clearly  only 
at  short  distances ;  it  is  short-sighted ,  myopic.  The  near  point  depends  on  the 
position  of  the  far  point,  and  particularly  on  the  amount  of  accommodation.  If 
this  remains  normal,  or  is  but  slightly  limited,  the  near  point  is  nearer  than  normal. 

2.  In  other  cases  that  occur  just  as  frequently,  the  focus  of  the  dioptric  apparatus, 
during  complete  relaxation  of  the  muscle  of  accommodation,  lies  beyond  the 
bacillar  layer  of  the  retina.  This  depends  either  on  a  decrease  of  convexity  or  a 
total  loss  of  certain  surfaces,  or  on  abnormal  shortness  of  the  optic  axis,  or  on  the 
two  causes  combined.  When  the  accommodation  is  completely  relaxed,  such  eyes 
see  both  far  and  near  objects  in  circles  of  dispersion ;  the  rays  of  light  must  fall 
murgently  on  the  cornea,  in  order  to  be  united  to  distinct  images  on  the  bacillar 
layer.  In  such  cases,  the  dioptric  apparatus  is  only  adjusted  for  virtual  images 
that  lie  behind  the  retina.  The  eye  is  over-sighted  ( hyperpresbyopic ,  hypermetropic , 
hyperopic). 

If  the  posterior  focus  of  the  dioptric  apparatus  is  only  slightly  beyond  the 
retina,  and  if  the  power  of  adjustment  is  normal,  not  only  will  this  difference  be 
readily  equalized,  but  the  focal  distance  may  be  diminished  to  a  certain  amount 
shorter  than  the  retinal  distance ;  the  eye  possesses  the  power  of  accommodation  for 
parallel,  or  even  for  divergent  rays,  and  for  objects  at  a  positive  distance,  which 
may  even  be  very  short ;  the  far  point  lies  behind,  the  near  point  in  front  of  the 
retina ;  on  the  prolonged  optic  axis,  the  line  of  distinct  vision  is  intercepted.  The 
distance  of  the  near  point  is  greater  than  normal,  for  a  certaiiZSihount  of  the 
serviceable  power  of  accommodation  is  required  to  adjust  for  partfMtrays  (  facultative 
hypermetropia). 

If  the  posterior  focus  of  the  dioptric  apparatus  li zJ^Snsiderably  behind  the 
retina,  the  maximum  of  the  serviceable  power  wall  nfrtAjfice  to  adjust  the  eye  for 
parallel  rays,  that  is,  for  positive  distances ;  both  farVuA  near  points  lie  behind  the 
retina.  The  whole  line  of  distinct  vision  is  negSWe,  the  eye  is  absolutely  hyper¬ 
metropic. 

These  relations  may  perhaps  be  made  more  cltraSXnd  distinct  in  another  way. 
het  C  E  be  the  axis  of  a  schematic  emmetrc»i^ye<  Let  <i>  be  its  state  of  refraction,  the  angle 
of  incidence  y  of  the  ray  ym  of  homocentri^yj^nt  parallel  to  the  axis  A  A  being  assumed  equal 
to  zero,  and  therefore  sin.  y=<J>.  If  naflV  wcAonsider  the  general  law  of  refraction :  sin.  a=?i. 
•to*  P  (p.  164),  we  find  that  the  state  V^/efraction  AT=n.  sin.  p  is  determined  by  two  factors, 
n  and  sin.  p,  each  of  which  may  ^rq£Wnside  certain  limits  independently  of  the  other.  If  now 
we  regard  the  n  of  the  main  oq&^fon  as  constant,  then  every  prolongation  of  CF,  even  the 
m°st  trifling,  will  naturally  bMgnvith  if  an  increase  of  the  sin.  P  and  therefore  require  a  pro- 
.  portionate  growth  of  tli^J^a,  the  state  of  refraction  of  the  eye  will  increase  as  a  whole, 
parallel  rays  ym  with  y—4>  will  no  longer  unite  upon  the  retina,  but  rather  divergent 

rays  xm  with  the  sifL\ y+ju)  :  the  eye  has  become  myopic  and  its  state  of  refraction  finds  ex¬ 
pression  in  the  si1||£fctf^ie  positive  differential  angle  m-=0. 

If  on  the  cc^tra^v  the  axis  of  the  globe  was  shortened  to  CH,  then  the  sin.  p  of  the  main 
Ration  wonJAJ^  diminished  to  a  corresponding  degree ;  parallel  rays  ym  with  the  angle  of 
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incidence  y  would  no  longer  unite  upon  the  retina,  but  rather  convergent  rays  with  a  smaller 
angle  of  incidence  y — v,  the  state  of  refraction  of  the  eye  M=n.  sin.  p  would  seem  diminished 
and  therefore  smaller  than  <£,  equal  to  the  sine  of  the  angle  of  incidence  (y — v),  and  as  the  sin. 
y=<f>,  the  sine  of  the  differential  angle  — v  would  be  the  expression  for  the  existing  degree  of 


more  separating  surfaces  deviating  from  the  normal,  or  by  the  opposite  distances  varying,  or 
by  the  refractive  relation  of  some  of  the  internal  media  becoming  different.  If  the  value  n 
rises,  an  increase  plainly  results  ;  if  on  the  contrary  it  falls,  there  results  a  diminution  of  the 
state  of  refraction  N=n.  sin.  P,  in  other  words,  parallel  rays  with  the  sin.  y=<£  no  longer  unite, 
but  rather  divergent  rays  xm  with  the  angle  of  incidence  (y+^)  or  convergent  rays  zm  with  the 
angle  of  incidence  (y — v).  The  emmetropic  eye  has  become  short-sighted  or  relatively  hyper¬ 
metropic,  and  the  degree  of  the  ametropia  finds  its  designation  in  the  sine  of  the  differential 
angle,  and  is  therefore  sin.  n  or  relatively  — si)}. 

If  in  a  hypermetropic  eye  with  the  axis  of  the  globe  CM the  n  of  the  main  equation  is  in¬ 
creased  by  a  certain  amount,  while  sin.  p  remains  constant,  or  if  the  reverse  occurred,  or  if  both 
factors  rose  in  value,  then  the  angle  of  incidence  (y — v)  would  evidently  be  forced  to  rise 
corresponding  to  the  increase  of  the  state  of  refraction  M=n.  sin.  /3,  in  order  to  do  justice  to 
the  main  equation.  Bays  would  then  unite  upon  the  retina,  whose  angle  of  incidence  a 
the  assumed  normal  y =<f>,  reaches  its  value  or  even  surpasses  it.  The  state  of  refraction  would 
come  near  to  or  equal  <£,  or  would  be  even  positive,  the  hypermetropic  eye  would  be  less  hyper¬ 
metropic,  emmetropic  or  even  myopic. 

If  the  sin.  P  or  n,  or  both  factors  at  the  same  time  increased^\  a  myopic  eye  with  the  axis 
of  the  globe  CM,  then  the  differential  angle  h-  must  also  neces$rifiy\ncrease ;  while  the  sinking 
of  one  or  both  factors  would  bring  with  it  a  diminution  of  ^^fn  the  first  case  an  increase  of 
the  state  of  refraction  M  would  occur,  and  therefore  o£ degree  of  myopia  also ;  in  the 
second  case  the  result  would  be  a  decrease  of  the  nrgs^a  and  according  to  circumstances  a 
.  change  into  emmetropia  or  hypermetropia.  One  f Hraarmay  however  increase  in  an  eye,  w  u  e 
the  other  decreases.  It  then  very  naturally  upon  the  opposing  relations,  in  which  n 

and  sin.  P  change,  whether  the  state  of  refrQt^nrremains  as  before,  or  whether  it  becomes 
larger  or  smaller.  ^ 

Emmetropia,  myopia  and  hyperrC^-opia  cannot  well  hold  good  as  essentially  dif¬ 
ferent  conditions  of  the  eye,  asj(0fne  and  the  same  case  they  pass  directly  into  one 
another.  The  very  manifoldj£^(Iitions  of  refraction  occurring  in  practice  must 
rather  be  regarded  as  menfl^^f  a  single,  infinitely  long  series,  which  begins  with  the 
positive  unit,  passes  thto^h  the  normal  and  gradually  descends  to  the  negative  unit. 

If  we  cause  the  sepa^a^  members  to  fall  by  a  fixed  difference,  we  obtain  a  logarithmic^ 
series,  the  applica£iq(5^f  which  exceedingly  facilitates  the  solution  of  certain  important pm 
lems  in  practice,  ipi^ticularly  the  correction  suitable  for  occasional  necessity.  If,  namely,  ina 
dioptric  sys^enrtfteraistance  of  the  separate  dividing  surfaces  is  neglected,  their  refractive  v  a 
are  sumiu^^;  An  eye  armed  with  a  positive  or  negative  glass  has  therefore  a  rerrac 
conditio^^^7,  and  an  eye  armed  with  two  glasses  a  refractive  condition  N±  F±P ,  where  a 
P  sfoT^jV  the  refractive  values  or  the  reciprocal  values  of  the  focal  distance  of  the  i  ^  ^ 
pld^i^Vjrherefore  every  positive  or  negative  refractive  condition  deviating  from  the  norm 
rented  to  emmetropia  or  the  normal  by  the  addition  of  a  spherical  glass,  whose  refractive  v  ^ 
equal  to  the  refractive  condition  given  according  to  the  value,  but  bears  the  opposite  sign 
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The  proposal  has  recently  really  been  made  by  many  to  establish  by  agreement  such  a 
logarithmic  series  with  fixed  intervals  for  general  use  in  the  designation  of  various  degrees  of 
ametropia,  and  to  construct  a  scale  for  the  refractive  value  of  the  correcting  glasses  exactly 
corresponding  to  it,  a  scale,  therefore,  in  which  the  refractive  values  of  the  collected  numbers 
are  the  multiples  of  a  fixed  number  m,  and'  the  reciprocal  value  of  m  represents  the  interval 
between  two  numbers  following  each  other.  If  we  took  m==100,  the  series  would  appear 

100,  99,  98,  .  .  50  ...  3,  2, 1,  <f>,  —1,  —2,  —8, . —50  . —98,  —99,  —100 

100 

Such  a  scale  differs  very  favorably  from  that  which  was  hitherto  employed  in  the  designation 
of  the  refractive  values  of  the  glasses,  and  consequently  of  the  refractive  conditions  also.  In  this 
the  intervals  are  everywhere  unlike,  in  the  weaker  glasses  very  small,  in  the  strong  ones  dispro¬ 
portionately  great.  Thus  the  interval  for  focal  distances  of  40"  and  86"  is  equal  to  1 :  360,  for 
22"  and  20"  equal  to  1  :  220,  for  13"  and  12"  equal  to  1  : 156,  for  6"  and  5"  equal  to  1  :  30,  etc. 

It  is  unfortunately  very  difficult  to  come  to  an  understanding  concerning  these  fundamental 
sizes.  There  have  been  proposed  one  after  the  other  24  ( Donders ),  60  and  120  ( Burow ),  48  and 
relatively  96  ( Zehender ),  and  finally  216  ( Girard- Teuton ).  But  the  supposition  of  the  last 
value  would  render  432  numbers  of  glasses  necessary,  namely  216  for  convex  glasses  and  just  as 
many  for  concave  glasses.  If  however  m  is  chosen  smaller,  e.g.  96,  then  a  series  of  weak 
glasses  are  excluded,  which  can  by  no  means  be  dispensed  with  in  practice,  especially  when  it 
is  a  question  of  correcting  slight  degrees  of  hypermetropia.  The  focal  distances  would  then 
be  96,  48,  32,  24,  19,1-,  16,  13f-,  etc.  But  cases  of  hypermetropia  occur  every  day,  where  focal 
distances  of  36,  30,  28,  26,  22  inches  are  necessary,  and  of  myopia,  where  focal  distances  of  22, 
20, 18, 17,  15  inches,  etc.,  are  necessary,  and  cannot  be  sufficiently  compensated  by  glasses  of 
tbe  series  previously  mentioned.  The  advantage  which  a  greater  assortment  in  the  high  num¬ 
bers  offers,  is  on  the  other  hand  very  slight,  since  high  degrees  of  myopia  and  hypermetropia 
can  be  but  seldom  entirely  corrected.  They  are  frequently  accompanied  by  a  considerable 
decrease  in  the  acuity  of  vision.  Furthermore  in  sharply  defining  glasses,  the  unavoidable, 
relatively  considerable  distance  of  the  glass  from  the  optical  centre  of  'the  eye  is  of  very  great 
importance,  and  usually  makes  a  merely  partial  neutralization  of  the  defect  of  refraction  more 
advantageous.  Where  however  we  can  disregard  this  latter  factor,  especially  in  strong  convex 
glasses,  which  cause  an  enlargement  of  the  retinal  image  by  their  distance  from  the  eye  :  here 
slight  differences  in  the  refractive  values  of  the  glasses  may  be  very  easily  compensated  by 
very  slight  changes  in  the  distance  of  the  glass.  In  addition  it  happens  that  the  methods  of 
examination  applicable  in  practice  are  not  sufficiently  exact  to  ascertain  surely small  differ¬ 
ences  in  the  refractive  condition  of  the  eye,  and  this  would  be  necessarwn^»r(ter  that  such 
logarithmic  series  could  be  turned  to  practical  account  throughout  its  enirajextent.  Without 
regard  to  the  difficulties  in  the  measurement  of  small  fractions  of  ^^nch,  the  influence  of 
varying  degrees  of  illumination  and  of  varying  widths  of  the  pupil  JffivHbility  to  read  in  circles 
of  diffusion,  capable  of  being  increased  by  practice,  etc.,  stand 
mg  such  exact  results.  The  grinding  of  glasses,  however,  wktfsAj 
by  very  complicated  fractions,  is  very  difficult,  and  very  max^nn 
logarithmic  g 


uch  in  the  way  of  obtain- 
ractive  values  are  expressed 
_  glasses  are  found  in  every 

By  reduction  of  the  values  to  metrical  measurei^^t  ( Javal .  Nagel),  the  international 
arrangement  is  of  course  very  much  facilitated,  an^^he  time  is  not  far  off  when  the  unit  of 
measure  will  no  longer  be  the  inch  varying  in  dmarent  countries,  but  the  centimetre.  In  the 
computation  of  a  logarithmic  series  the  same  ^pp^oachabilities  are  however  just  as  prevalent 
as  in  the  establishment  of  the  inch-measum^ 

On  the  whole  we  shall  best  answer>iil\<Jnands  in  the  construction  of  a  scale  of  glasses  by 
choosing  the  intervals  merely  of  th^vc^ker  numbers  very  small,  as  has  hitherto  been  the 
custom,  but  causing  them  to  gr^dgdly  increase,  the  sharper  the  glasses  become.  In  fact  in 
practice  a  series  of  glasses  entim^^mmces,  whose  focal  distances,  as  well  for  positive  as  nega¬ 
tive  glasses,  differ  by  4"  fronaAs)'  to  32",  by  2"  from  32"  to  20",  by  1"  from  20"  to  10",  by 
M"  from  10"  to  4",  and  AjteNiere  on  by  3^". 

Moreover  we  often  &^\bccasion  to  cause  glasses  to  be  cut  of  a  definite  refractive  value 
which  is  not  contained  in  the  scale  of  glasses  of  the  optician,  or  to  combine  this  refractive 
value  with  prismi^rTVT^  concentrate  upon  a  single  surface  of  the  glass,  in  order  to  add  to  the 
other  surface  ;toolu*ed  plane  glass,  or  to  give  it  a  cylindrical  curvature  for  the  purpose  of  cor¬ 
recting  asti<mA^  differences. 
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If  p  is  the  desired  focal  distance,  and  therefore  p  the  refractive  value,  n= 1.5  the  exponent 
of  refraction  of  the  glass  employed,  further  if /and  g  are  the  radii  of  the  surfaces  of  curvature 
of  a  biconvex  or  biconcave  lens,  we  would  then  have  the  formula  : 

±p=(n — 1)  (±f  ±g)  ;  and  when  f=g,  so  is  ±p  ±°jr±-^  f  =  gj 

that  is,  in  the  biconvex  or  biconcave  lens  the  desired  focal  length  gives  the  radius  of  curvature 
of  both  surfaces.  If  the  desired  refractive  value  upon  a  single  surface  of  the  glass  were  to  be 
obtained,  then  the  formula  would  run 

±  p  =  ±  °f--  ±  2f'  and  p=2f. 

i.e .,  the  demanded  focal  length  gives  the  diameter  of  curvature.  If  a  biconcave  lens  of 
10"  focal  length  were  to  be  ground  upon  a  prism,  a  concavity  of  10"  radius  must  be  given  to 
both  surfaces  of  the  latter.  If,  however,  a  spherical  concavity  of  10"  focal  length  should  be 
given  to  one  surface,  and  a  cylindrical  concavity  of  10"  focal  length  to  the  other,  the  diameter 
of  curvature  of  both  surfaces  must  be  10",  and  therefore  the  radius  must  be  5". 


The  state  of  refraction  may  moreover  change  in  the  same  individual  within  a 
short  time.  Without  regard  to  the  possible  lengthening  of  the  axis  of  the  eye  by 
the  development  of  a  staphyloma  posticum,  it  is  to  be  considered  that  the  lens  is  by 
no  means  an  absolutely  elastic  structure,  which  immediately  springs  back  into  its 
former  shape,  when  the  ciliary  muscle  is  completely  relaxed.  By  long-continued 
powerful  efforts  at  accommodation  the  refraction  is  often  considerably  increased  for 
hours  and  even  for  days,  since  the  lens  only  flattens  out  again  gradually.  On  the 
contrary  we  find  in  eyes,  which  are  usually  subject  to  powerful  and  continued 
efforts  at  accommodation,  after  several  days  or  even  weeks  of  continued  rest  of  ac¬ 
commodation,  very  frequently  a  perceptible  diminution  of  the  former  refraction. 
Paralysis  of  the  ciliary  muscle  produces  also  the  same  effect,  and  even  in  a  height¬ 
ened  degree,  whether  it  be  the  consequence  of  diseased  processes  or  of  the  local 
action  of  powerful  mydriatics.  To  this  attention  has  been  already  directed  for  a 
long  time,  and  hence  we  insist  upon  the  strict  differentiation  of  the  natural  from  the 
actual,  most  extreme  situation  of  the  far-point. 

It  is  clear  that  this  difference  cannot  easily  occur  in  highly  myopic  individuals, 
who  use  their  range  of  accommodation  but  little  or  not  at^l,  but  usually  place  the 
objects  of  their  ordinary  occupation  in  the  position  oWhelf ar-p oint .  On  the  con 
trary  the  difference  is  often  very  great  in  hypermJ<Spes,  who  employ  a  greater 
quota  of  accommodation  not  only  for  seeing  injft^near,  but  also  for  seeing  in  the 
distance,  and  must  therefore  maintain  the  ciliHnj-muscle  continually  in  a  condition 
of  great  tension  during  their  waking  liom^xJBuch  persons,  according  to  authenti¬ 
cated  cases  ( Dobrowolslcy ),  not  uncmnft^ly  even  become  apparently  myopic. 
Long-continued  rest  of  accommo datj^Vas  well  as  morbid  or  artificial  paralysis  of 
the  ciliary  muscle  cause  the  state  iff  retraction  again  to  sink  a  little,  and  the  eye 
may  again  become  hypermetropic^ 

There  is  no  doubt  that  thpSfo£fc  causes  may,  under  suitable  conditions,  produce 
a  permanent  increase  of  th^^nraction,  and  in  so  far  play  a  not  entirely  unimportant 
part  in  the  acquisitior/^fSsttortsightedness.  With  long-continued  efforts  at  accom¬ 
modation  the  lens  anclSne  muscle  finally  grow  into  the  shape  forced  upon  them. 

In  fact  increasert^Qivexity  of  the  lens  has  for  years  been  demonstrated  with  certainty  as 
the  cause  of  permJ^ht  myopia  {Cramer).  Recently  it  has  been  found  that  the  ciliary  muscle 
also,  which  Hn^fe^iormal  relations  appears  in  vertical  sections  like  a  right-angled  triangle 
(Fig.  2,  o,  ^^N^iianges  considerably  its  form  and  structure  in  hypermetropic  and  highly  myopic 
eyes.  Ink  tm^ hypermetropic  eye  that  portion  of  the  circular  fibres,  which  forms  the  intern 
and<o*rierar  surface  of  the  belly  of  the  muscle,  is  enormously  enlarged,  but  the  longitudina 
fitopiSrportion  is  perceptibly  thinner.  The  chief  mass  of  the  muscle,  therefore,  seems  to  be 
j)C^d  forwards  and  inwards,  and  the  short  kathete  of  the  triangle  appears  bulged  forward  m 
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a  very  convex  arch  towards  the  equator  of  the  lens,  while  the  posterior  portion  of  the  muscle 
appears  much  thinner.  In  the  highly  myopic  eye,  on  the  contrary,  the  circular  fibres  are 


almost  entirely  wanting  at  the  internal  and  anterior  surface  of  the  belly  of  the  muscle ;  the 


bundles  running  longitudinally,  however,  have  increased  in  number  and  thickness.  The  inner 
anterior  surface  of  the  muscle,  therefore,  appears  inclined  very  obliquely  backwards,  the  inner 
posterior  angle  of  the  belly  has  receded  very  much  and  is  obtuse,  so  that  the  greatest  thickness 
of  the  muscle  falls  very  far  backward.  It  is  clear  that  these  changes  cannot  remain  without 


influence  upon  the  accommodation.  Even  superficial  observation  shows  that  the  resulting 


action  of  the  course  of  the  muscle  in  hypermetropic  eyes  is  almost  perpendicular  to  the  optical 
axis,  and  consequently  has  a  direction  very  favorable  to  the  relaxation  of  the  zonula  ;  in  highly 
myopic  eyes,  however,  it  runs  more  from  before  backwards  along  the  internal  surface  of  the 
sclera  ( Iwanoff ). 

3.  Not  uncommonly  there  exists  a  relatively  great  difference  between  the  refrac¬ 
tion  of  various  meridional  planes  of  the  dioptrical  apparatus,  on  account  of  an 
unusually  great  asymmetrical  formation  of  the  refracting  surfaces.  If  then  the  rays 
refracted  in  one  meridian  cast  distinct  images  upon  the  layer  of  rods  of  the  retina, 
the  rays  running  in  the  other  meridional  planes  unite  so  far  in  front  of  or  behind  the 
bacillar  layer  that  they  meet  this  in  the  form  of  circles  of  dispersion,  and  conse¬ 
quently  render  the  whole  impression  very  indistinct.  In  case,  however,  the  middle 
focal  length  or  focal  distance  fell  in  the  layer  of  rods,  the  concentration  of  the  rays 
there  is  still  much  too  slight,  the  circular  section  of  the  separate  homocentric  rays  is 
much  too  extensive,  for  a  sufficient  distinctness  of  the  retinal  image  to  be  obtained. 
Such  eyes  lack  therefore  a  distinct  range  of  vision.  They  perceive  objects  at  a  given 
distance  merely  in  circles  of  dispersion,  they  indeed  see  better  at  certain  distances 
than  at  others,  but  in  none  distinctly.  Such  eyes  we  call  astigmatic,  and  we  describe 
the  condition  as  abnormal,  regular  astigmatism,  or  simply  as  astigmatism.  It  only 
differs  in  degree  from  the  normal  astigmatism,  which  attends  almost  every  eye. 

If  we  imagine  a  regularly  astigmatic  eye  covered  by  a  diaphragm  with  two  very  fine  slits 
crossed  at  a  right  angle,  each  of  which  coincide  exactly  with  the  meridian  of  greatest  and  least 
curvature,  the  astigmatic  appears  analyzed  into  two  spherical,  schematic  eyes,  each  covered 
entirely  with  exception  of  the  slit  (Fig.  97).  The  length  of  the  globe,  and  therefore  also 
sin.  p  of  the  main  equation  sin.  a=n.  sin.  /3  is  common  to  both,  but  the  n  is  difl^\ent  and  hence 
the  sin.  a  also,  which  is  necessary  to  bring  the  rays  to  a  union  upon  the  i^tfoLaj  The  sine  of 
the  differential  angle,  or  the  reciprocal  value  of  the  positive  or  negative  ^fepfuce,  from  which 
the  rays  must  diverge,  in  order  to  come  together  at  the  retina,  now  jf^sthe  state  of  refrac¬ 
tion  of  the  one  and  of  the  other  schematic  eye,  and  therefore  the  atatfc  of  refraction  of  both 
chief  meridians  of  the  astigmatic  eye  also.  The  difference  betwrarthe  two  is  what  is  called 
the  astigmatic  difference.  The  state  of  refraction  of  every  ottiA^itervening  meridian  is  equal 
to  that  of  the  meridian  of  least  curvature  plus  the  product  ^o^  the  astigmatic  difference,  and 
from  the  sine  of  the  angle  which  the  meridian  in  questiOTk  encloses  with  the  meridian  of  least 
curvature.  This  product-  in  the  meridian  of  least  cui\^bure  is  <f>,  and  in  that  of  the  greatest 
curvature  is  equal  to  the  entire  astigmatic  difference^j 

Not  uncommonly  we  meet  in  practice  high,  degree  of  irregular  astigmat¬ 
ism,  in  which  the  refraction  not  only  separate  meridians,  but  of  various  parts 

of  one  and  the  same  meridian  is  a  diluent  one,  and  increases  and  decreases  without 
any  regularity.  This  error  of  reliction  has  its  origin  sometimes  in  the  cornea, 
sometimes  in  the  lens,  sometinu&in  both  at  the  same  time  (Knapp,  Bonders). 

In  regard  to  the  cornea,  ^^nust  especially  consider  :  opacities'  and  any  superfi¬ 
cial  unevenness ;  circui^Jmted  facets  as  consequences  of  preceding  ulcers  ;  keratcc- 
tasia  with  keratoconra^ehrvatures  of  otherwise  unchanged  portions  of  cornea, 
as  are  found  with  j^Anefrating,  extensive,  shrinking  comeal  cicatrices,  with  partial, 
cicatricial  corneSQtalphylomata,  and  with  partial  ectatic  cicatrices,  as  also  after 
flap  extractio  consequence  of  incorrect  healing  of  the  flap  or  subsequent  stretch 
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ing  of  the  scar.  The  lens  becomes  a  cause  of  abnormal,'  irregular  astigmatism  on 
account  of  change  in  volume  with  partially  retrogressive  cataracts;  on  account  of 
dislocation  (. Dufov/r ),  ectopia  and  spontaneous  luxation,  and  sometimes  perhaps  also 
on  account  of  not  entirely  homogeneous  density  of  its  structure,  especially  in  com¬ 
mencing  cataracts  {Knapp).  The  result  of  these  deviations  is  often  a  complete 
confusion  of  the  retinal  impressions,  so  that  even  larger  objects  are  perceived  only 
in  very  indistinct,  distorted  shadowy  outlines,  and  we  might  easily  suspect  an  am¬ 
blyopia,  if  the  power  of  distinguishing  colors  were  not  perfect.  This  condition  is 
found  particularly  in  extensive  opacities  and  in  considerable  roughness  of  the  centre 
of  the  cornea,  in  great  curvatures  of  transparent  portions  of  the  cornea  on  accomit 
of  shrinking  or  ectatic  cicatrices,  and  especially  in  keratoconus. 

In  other  cases  the  abnormal  astigmatism  manifests  itself  by  very  great  distortion 
of  the  retinal  images,  and  their  form  varies  according  to  the  position  of  the  objects 
to  the  eye,  and  therefore  according  as  the  axis-rays  in  question  pass  through  this  or 


that  part  of  the  dioptrical  apparatus.  Usually  all  the  parts  of  the  image  are  not 
equally  indistinct,  since  the  focal  surfaces  of  the  individual  portions  of  the  dioptri¬ 
cal  apparatus  with  the  retina  enclose  very  different  angles.  Under  certain  conditions 
the  circles  of  dispersion  which  meet  the  retina  form  separate  images,  monocular 
diplopia,  triplopia  {Dufour),  or  polyopia,  and  the  separate  images  are  crossed  or 
not,  according  as  the  refraction  of  the  places  in  question  is  increased  or  diminished 
{Knapp).  Generally  the  same  changes  are  also  perceptible  in  the  ophthalmoscopic 
image  of  the  fundus  of  the  eye,  at  the  entrance  of  the  optic  nerve,  the  retinal  vessels 
appear  distorted,  vary  their  shape  according  to  the  position  of  the  mirror,  and  ap¬ 
pear  also  double  and  multiplied  ( Graefe ,  Knapp).  If  the  cornea  is  the  cause,  the 
irregular  astigmatism  also  appears  in  the  reflections  from  its  surface. 

In  circumscribed  facets  and  opacities  of  the  cornea  the  metamorphosia  is  also  ob¬ 
served  with  similar  appearances  as  in  the  exudative  neuroretinitis,  and  in  detachment 
of  the  retina.  Straight  lines,  as  far  as  they  lie  in  definite  portions  of  the  field  of 
vision,  appear  bent,  curved  lines  appear  sinuous,  etc.  {Knapp). 

4.  Besides  the  above-mentioned  anomalies  of  refracri^^ve  often  see  limitations 
of  the  range  of  accommodation.  They  exist  in  no rn^Vd j  ustment  of  the  dioptric 
apparatus,  as  well  as  in  company  with  myopia,  hyueQbetropia,  and  astigmatism,  and 
they  alter  the  length  and  position  of  the  distcm/ejhf  distinct  vision,  in  various  de¬ 
grees,  according  to  the  form  of  the  funclamqrfmVcIisease. 

This  is  frequently  a  mechanical  hindrai^e^ovthe  muscular  action,  or  a  disease  of 
the  muscle  of  accommodation  and  its  turves,  a  true  paresis  of  accommodation.  The 
distance  of  distinct  vision  then  app@fe  lessened  by  the  increased  distance  of  the 
near  point ;  the  far  point  is  not  ro0jved  at  first. 

True  spasms  of  accommodai^jKcause  disease  in  some  rare  cases.  Then  during 
the  spasm,  the  dioptric  ap^Aafus  appears  adjusted  for  the  near  point,  or  even  a 
shorter  distance;  the  hw^iht  is  brought  almost  to  the  near  point,  or  else  both  of 
them  are  brought  witi^the  previous  limits  of  clear  vision. 

By  far  the  most<5jmmon  cause  of  limitation  of  accommodation  is  the  change 
which  the  lens  muscle  of  accommodation  undergo  with  increasing  age.  For 
while,  on  hand,  the  lens  constantly  becomes  denser  and  offers  increasing  op¬ 

position  to  tM  accommodative  change  of  shape,  on  the  other  hand,  in  advanced  age, 
the  povter  with  which  the  muscle  acts  on  the  lens  diminishes ;  hence  the  maximum 
of  ^rw^able  accommodative  action  must  necessarily  be  reduced.  But  since,  nltb 
i^teasing  density,  the  layers  of  the  lens  become  homogeneous,  and  the  lens  rise 
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flattens,  the  refractive  power  suffers,  and  consequently  the  refraction  of  the  whole 
dioptric  apparatus,  during  the  rest  of  the  accommodation,  is  lessened ;  and  not  only 
the  near  point,  but  the  far  point,  and  consequently  the  entire  distance  of  distinct 
vision,  is  removed  from  the  eye. 

These  changes  are  entirely  physiological,  and  are  necessary  consequences  of  se¬ 
nile  involution;  sooner  or  later,  and  more  or  less  distinctly,  they  become  evident  in 
every  eye. 

The  senile  limitation  of  the  accommodation  is  most  marked  in  eyes  which  pre¬ 
viously,  at  a  distance  and  near  at  hand,  saw  well  enough  for  ordinary  occupations, 
and  hence  were  considered  emmetropic,  although  they  were  frequently  slightly  hy¬ 
permetropic  from  youth.  For  these  eyes  now  require  glasses,  while  manifestly  hy- 
permeiropic  and  myopic  persons  have  been  long  accustomed  to  glasses,  and  with  the 
former  a  shortening  of  the  focal  distance,  with  the  latter  a  slight  removal  of  the 
object,  answers  the  purpose. 

It  was  this  circumstance  that  caused  the  senile  diminution  of  accommodation,  in 
eyes  considered  as  emmetropic,  to  he  regarded  as  a- peculiar  anomaly,  and  to  he  de¬ 
scribed  as  presbyopia  or  far-sightedness.  We  must  here  bear  in  mind  that  senile  in¬ 
crease  of  density  of  the  lens  is  not  conceivable  without  a  decrease  of  the  refraction 
of  the  whole  eye.  Only  eyes  that  were  previously  slightly  short-sighted  can  become 
presbyopic  in  the  strict  sense  of  the  word,  that  is,  have  an  infinite  far  point,  aud 
even  then  the  condition  is  only  temporary.  In  old  age,  emmeiropic  eyes  necessarily 
become  hypermetropic,  and  the  error  of  refraction  in  hypermetropic  eyes  increases. 
In  eyes  formerly  emmetropic,  the  hypermetropia  is  not  always  manifest  till  the 
muscle  of  accommodation  has  been  paralysed  by  atropia,  so  that  the  adjustment  for 
negative  distances  may  be  seen.  The  error  of  refraction  increases  with  advancing 
senile  involution  of  the  lens.  What  was  formerly  apparently  a  simple  limitation  of 
adaptation,  has  united  with  manifest  hypermetropia.  The  presbyopia  has  become  a 
fojperpresbyopict,  with  diminished  range  of  accommoda’.ion. 

Hence  it  seems  advisable  to  cease  to  regard  presbyopia  as  an  independent  affec¬ 
tion  of  accommodation,  and  to  consider  the  changes  caused  by  senil&\nvolution  in 
tbe  length  and  position  of  the  distance  of  clear  vision  in  the  se&tjStts*  on  myopia 
and  hypermetropia.  [Bonders  on  Acc.  and  Refrac.  of  the  Eye^i^f-  Sydenham  Soc. 
translation,  p.  204,  et  seq.] 

5.  Not  unfrequently  functional  disturbances  originat&qjjhe  muscles  of  accom¬ 
modation,  or  in  the  internal  recti  (which  cause  the  cne^A  of  the  visual  axes)  from 
tbe  impossibility  of  long  maintaining  the  correct  adj^s^limnt  or  convergence  of  the 
axes,  for  short  distances.  When  a  considerable  e™-cise  of  strength  is  required  of 
them,  the  muscles  easily  tire;  continued  work  cables  a  feeling  of  fatigue,  or  even  of 
severe  pain,  and  symptoms  of  congestion  apjfcSr,  which  render  impossible  further 
employment  of  the  eyes,  and  finally  cau^py^r  painful  hyperuestbesia  of  the  retina 
ai1d  ciliary  nerves.  The  extent  of  thqS^'er  of  accommodation  (i.  e.  the  possibility 


°f  equalizing  differences  of  the  po 
convexity  of  the  lens)  is  not  nece 


of 


distance  of  convergence,  by  increasing  tbe 
Irily,  but  is  very  frequently,  diminished.  This 


condition 
visits,  &c. 

6.  Micropsia  and  m^E^sia  (diminished  and  magnified  vision)  are  intimately 
connected  with  the  fft^ijfcmal  disorders  of  the  muscles  concerned  in  binocular  vision. 

Ile  judgment  as  t^Vhe  size  of  an  object,  depends  not  only  on  the  size  of  tbe  retinal 
lmage,  or  of  th^uVl  ang] 

J' 


weakness  of  t^€jjmuscles  is  called  asthenopia,  Jcopiopia ,  hebetude 


gle,  but  very  much  on  its  estimated  distance,  which  again 
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depends  on  the  amount  of  contraction  required  of  the  muscle  of  accommodation 
and  internal  recti  for  the  sharp  and  d  stinct  perception  of  objects.  (Panum.) 

Of  two  objects,  that  one  appears  the  smaller,  whose  real  or  apparent  distance 
requires  the  greater  contraction  of  the  above-named  muscles,  the  visual  angle  being 
the  same.  Hence  concave  glasses  cause  objects  to  appear  smaller,  while  convex 
glasses,  which  induce  relaxation  of  the  muscle  of  accommodation,  make  them  appear 
larger,  and  even  magnify  them  much  more  than  is  explained  by  the  refractive 
power  of  the  glass,  and  its  necessary  distance  from  the  eye.  In  binocular  vision 
abducent  and  adducent  prisms  also  impair  the  judgment  as  to  the  size.  ( Oraefe .) 
Since  morbid  weakness  of  the  muscle  of  accommodation  and  of  the  internal  recti 
increases  the  necessary  tension,  and  therefore  renders  requisite  stronger  nervous 
impulse,  it  also  becomes  a  source  of  micropsia,  especially  when  it  occurs  rapidly, 

,  and  the  patient  has  not  learned,  by  experience,  to  correct  his  faulty  judgment  of  the 
size  of  objects. 

Indeed,  micropsia  not  unfrequently  accompanies  insufficiency  of  the  muscles  in 
question,  as  is  seen  in  asthenopia.  But  it  occurs  particularly  in  paresis  of  the  mhscle 
of  accommodation,  whether  this  exists  alone  or  is  accompanied  by  mydriasis  ( Graefe ), 
or  even  with  paralysis  of  all  the  parts  supplied  by  the  oculo-motor  nerve.  In  the 
same  way  artificial  weakness  of  the  muscle  of  accommodation,  such  as  is  caused  by 
weak  solutions  of  atropine,  are  often  accompanied  by  micropsia;  and  experiments 
undertaken  under  such  circumstances  to  prove  the  above  theory,  have  shown  that 
the  micropsia  as  well  as  the  influence  on  the  accommodation  occur  later  than  the 
paralysis  of  the  sphincter;  that  it  only  occurs  on  examining  objects  which  lie  in 
the  vicinity  of  the  near  point' that  is  attained  by  the  greatest  exercise  of  accommo¬ 
dation  ;  also  that  the  diminution  increases  with  increasing  impulse  of  accommoda¬ 
tion,  but  lessens  as  the  latter  decreases,  and  hence  is  removed  by  convex  glasses. 
(Forster,  Bonders .) 

7.  Finally,  mydriasis  and  myosis  should  be  considered  on  account  of  their  natural 
association  with  disease  of  accommodation.  By  the  former  term  is  meant  a  dilata¬ 
tion,  by  the  latter  a  contraction,  of  the  pupil,  if  they  depend  on  paralysis  or  spasm 
of  the  muscle  moving  the  iris.  vCi 

Micropsia  also  often  occurs  in  recurrent  central  ^fefiiitis,  and  in  the  circum¬ 
scribed  form  of  exudative  neuro-retinitis.  This  j*Qfcot  completely  explained.  It 
is  believed  that  it  can  be  referred  to  the  absenosQ^  a  certain  number  of  the  rods 
and  cones  (Graefe).  •Cj 
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Sliort-siglitedness.  Myopia. 

•  Symptoms. — The  disease  is  characterized  by  an  increase  of  the  normal  refraction, 
that  is  to  say,  by  the  diminution  of  the  distance  of  the  f  ar-point,  and  the  consequent 
inability  of  the  eye  to  perceive  distant  objects  distinctly  without  the  aid  of  dispers¬ 
ing  or  concave  lenses. 

1.  The  distance  of  the  far-point  may  vary  in  all  positive  and  finite  amounts. 
Practically,  however,  we  should  only  consider  those  cases  as  myopic,  where  it  is  less 
than  five  feet.  According  to  the  distance  of  the  far-point,  there  are  various  grades 
of  myopia.  We  may  consider  the  myopia  of  a  loir  grade  when  the  far-point  is  be¬ 
yond  fourteen  inches,  medium  between  fourteen  and  six  inches,  and  of  a  high  grade 
when  it  is  less  than  six  inches.  It  is  rarely  less  than  two  inches,  unless  there  is  some 
complication. 

To  determine  the  distance  of  the  far-point  approximately ,  as  is  generally  suffi¬ 
cient  in  practice,  we  may  measure  the  greatest  distance  at  which  the  affected  eye 
can  read  medium  or  small  type,  or  distinguish  objects  of  that  size.  The  number  of 
inches  thus  found  gives  the  distance  of  the  far-point.  We  have  here  only  to  take 
the  precaution  to  choose  for  every  distance  that  type  which  is  seen  from  it  under  a 
visual  angle  of  5  minutes. 

If  the  visual  angle  is  smaller,  sufficient  details  of  the  separate  letters  can  no  longer  be  per¬ 
ceived,  in  spite  of  a  correct  adaptation  of  the  dioptrical  apparatus.  If,  however,  the  visual 
angle  is  larger,  moderate  circles  of  dispersion  by  no  means  hinder  the  recognition  of  the  type, 
particularly  if  the  individual  who  is  to  be  examined  is  very  practised  in  reading. 

Optometers  ( Ruete ,  j Hastier,  JBurow ,  Verschoor)  generally  give  unreliable  results.  This  is 
particularly  true  of  the  tubular  ones ;  for  it  is  difficult  to  cause  the  patient  fully  to  relax  his 
muscle  of  accommodation  during  the  examination.  Hence,  if  w^Vish  to  obtain  accurate  re¬ 
sults,  we  must  use  atropine,  which  is  inconvenient.  To  avoi^xmj,  binocular  optometers  (on 
the  plan  of  the  opera-glass)  have  been  made.  These  are  saic^^bmpel  a  parallelism  of  the  axes 
of  vision,  and  hence,  to  attain  perfect  relaxation  of  the>affi^ry  muscle.  ( Graefe).  This  may 
be  sufficient  in  myopic  and  emmetropic  patients,  but  iiv4*Spermetropes,  relaxation  of  the  muscle 
of  accommodation  does  not  necessarily  accompany jj&^nelism  of  the  visual  axes;  hence  the 
results  are  not  exact.  /"CU 
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MorQoVer^the  ophthalmoscope  can  be  employed  to  determine  the  existing  accommodation  o 
(X/jHr^al  apparatus,  and  therefore  the  distance  of  the  far-point  of  one  eye  (HelrnholU  • 
T]>W  latter  presupposes  that  the  eye  examined  is  looking  in  the  distance,  and  that  the  exam* 
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knows  exactly  the  distance,  for  which  he  now  adapts  his  eye  for  making  the  ophthalmoscopic 
examination,  whioh,  of  course,  requires  great  practice,  and  is  therefore  not  the  business  of 
every  one,  and  moreover  does  not  exclude  variations  in  the  values  obtained,  even  with  the 
greatest  skill  (  Woinow).  Let  a  o  (Fig.  106)  be  the  accommodation  of  the  examined  eye  A,  and  let 
b  o  be  that  of  the  eye  B  to  be  examined,  armed  with  a  simple  illuminating  mirror  S  O',  whereby 
the  distance  of  the  mirror  from  b  is  made  equal  to  zero,  in  order  not  to  complicate  the  rela¬ 
tions.  The  eye  Z?,  placed  at  the  distance  a  b=ao+bo  will  then  evidently  obtain  a  distinct 
image  of  the  fundus  of  the  eye  A.  The  distance,  a  5,  of  mirrors  applicable  in  practice 
cannot  be  much  increased  beyond  1 2  inches,  without  the  illumination  of  the  fundus  of  the  eye 
A  becoming  insufficient,  and  the  visual  field  of  the  eye  B  excessively  contracted.  In  order 
that  a  simple  illuminating  mirror  S  S  may  produce  a  distinct  image  of  the  fundus  of  the 
eye  A,  a  o  and  bo  must  therefore  be  very  small,  and  A  therefore  be  myopic  in  a  high  de¬ 
gree,  and  B  capable  of  accommodation  for  short  distances.  If  A  were  accommodated  for  a 
greater  distance  ag ,  then  evidently  only  a  hypermetropic  eye  B,  whose  accommodation  bg  is 
therefore  negative,  could  obtain  a  distinct  image  of  the  fundus  of  the  eye  A,  and  from  the  dis¬ 
tance  of  the  mirror  a  b  measure  the  accommodation  of  the  eye  A.  This  would  evidently  be 
ag=ab+bg.  If,  however,  in  the  ophthalmoscopic  examination,  B  were  not  capable  of  accom¬ 
modation  for  negative  distances,  and  if  ag  were  the  accommodation  of  A,  then  the  mirror  S  8 
must  be  combined  with  a  correcting  lens  L  L  (Fig.  107),  and  the  examination  therefore  be 
made  in  the  upright  image,  which  admits  of  a  closer  approximation  of  the  two  eyes  to  each 
other  and  offers  generally  many  advantages.  The  adaptation  ag  of  the  eye  A  may  now  easily 


Fig.  107. 
$ 


be  reckoned  from  the  focal  length  of  the  lens,  which  renders  the  distinot  the  fundus 

of  the  eye  A  possible,  and  from  the  known  accommodation  of  the  eye  B  hjpOhns  of  the  main 
formula  i  +  Here  namely  a  would  be  the  accommodation  of  B,  or  the  focal 

distance  obtained  by  the  lens,  a  would  be  the  accommodation  of  tlmA^A,  plus  or  minus  the 
distance  of  the  mirror,  and  p  the  focal  length  of  the  adjoined  len’fc^^s  a  rule,  the  accommo¬ 
dation  of  the  eye  B  will  be  positive,  and  therefore  a  will  Im-^g^itive  in  relation  to  the  lens  ; 
whilst  a  in  the  myopic  eye  A  must  always  be  negative  in  lfelaflok  to  the  lens.  The  main  for¬ 
mula  therefore  appears  as  —  £  = —  £  +  that  is,  a  condS^e lens  is  needed,  whose  focal  length  p 
is  greater  than  a.  If,  however,  B  were  absolutely  ^^permetropic,  then  the  main  formula 
would  appear  as  :  i—  ±p+?i,  p  will  therefore  be,  agjfo«rule,  positive,  and  when  negative,  neces- 
sarily  greater  than  a . 

The  ophthalmoscope,  moreover,  furnishj^^iemis  for  judging  of  the  refractive  condition 
of  the  eye  under  examination  in  the  magn^tying  coefficient  of  the  virtual  images  perceived. 
Still,  the  exact  ascertaining  of  this  ajJSflfciint  is  scarcely  possible,  as  we  lack  suitable  measur¬ 
es  apparatus,  and  the  diameter  of  trS^fijItrance  of  the  optic  nerve  varies  very  much  in  different 
individuals,,  and  moreover  the  ecd^Swg  distance  of  the  correcting  lens,  relatively  the  magnify¬ 
ing-glass,  from  the  eye  examim^^Kercises  a  very  considerable  influence  upon  the  apparent  size 
°f  the  image  of  the  fundn^  MfijMeigger).  Therefore  we  here  only  indicate  in  general,  that  the 
ophthalmoscopic  exami^Mto,  whether  with  the  inverted  or  erect  image,  always  gives  an 
enlargement  of  the  funeral  the  eye  ;  that  the  inverted  ophthalmoscopic  image  of  a  myopic  eye, 
compared  with  that^Jf  an  emmetropic  eye,  appears  diminished,  and  this  is  most  so  (5.3: 4.6, 
fchweigger),  whfc^Bkejefractive  condition  N=n.  sin .  |8  has  risen  considerably  by  increase  of  the 
sin-  P,  less  so\L 3Td.2.  Schweigger ),  by  growth  of  the  n;  that  this  increase,  however,  grows 
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with  the  distance  of  the  lens  from  the  eye ;  that  the  upright  ophthalmoscopic  image  on  the  con¬ 
trary  causes  the  increase  to  appear  very  great,  and  particularly  so  when  the  increase  of 
the  refractive  condition  is  principally  caused  by  an  increase  of  rc,  less  so  when  it  is  caused 
by  an  increase  of  the  sin.  p,  and  therefore  by  a  lengthening  of  the  axis  of  the  globe  ( Mauth - 
ner,  jSchweigger). 

2.  In  myopia  the  near-point  approaches  the  eye  in  proportion  to  the  shortening 
of  the  distance  of  the  far-point,  when  the  accommodation  remains  normal,  which  is 
the  rule. 

Hence,  from  a  marked  shortening  of  the  distance  of  the  near-point,  we  may 
decide  with  great  probability  on  the  presence  of  myopia,  and  that  this  exists  in  a 
higher  degree  the  nearer  the  near-point  is  to  the  eye ;  but  the  reverse  is  not  true, 
— the  lessening  of  the  range  of  accommodation  from  many  causes  occurs  not  unfre- 
quently  in  myopic  cases  with  posterior  staphyloma,  and  in  old  people. 

In  order  to  determine  the  near-point  for  practical  purposes,  it  suffices  to  measure 
with  the  measuring-tape  the  smallest  distance  at  which  the  eye  is  in  a  condition  to 
read  continuously  under  the  visual  angle  of  5  minutes  and  relatively  to  recognize 
corresponding  figures. 

As  a  means  of  more  accurate  determination,  it  is  well  to  place  before  the  myopic  eye  a  concave 
glass,  whose  focal  length  is  equal  to  the  distance  of  the  far-point,  and  then  to  measure  the  dis¬ 
tance  at  which  the  eye,  with  the  glass,  can  read  the  text ;  for  it  is  difficult  to  measure  with  a 
rule  very  small  distances,  such  as  here  come  in  question.  This  distance  is  much  increased  by 
the  concave  glass,  and  thus  the  sources  of  error  are  so  much  diminished  that  even  considerable 
differences  of  distance  only  correspond  to  very  slight  differences  of  converging  distance— that 
is,  of  the  position  of  the  virtual  image.  The  true  distance  of  the  near-point  is  then  found,  by 
the  ordinary  formula. 


3.  The  myope  sees  objects  lying  within  his  clear  visual  distance  just  as  distinctly 
as  a  person  with  normal  vision  does ;  and  at  equally  short  distances  he  sees  with 
even  less  exercise  of  the  muscle  of  accommodation,  i.e.  with  less  straining.  There¬ 
fore,  as  a  rule,  myopes  can,  without  fatigue,  continue  in  occupations  which  require 


continued  vision  ,  at  short  distances  longer  than  normal! 
sume  such  occupations  from  choice,  and  are  more  apt  t 
appear  very  indistinct,  unlesss  they  use  spectacles,  w 


Since  the  near-point  is  less  distant,  and  the  objel 
eye,  myopes  can  undertake  with  ease  fine  work 
eyes.  For  the  same  reason  they  make  out  fin* 
hand,  etc. 


bed  persons.  They  as- 
ecause  distant  objects 


are  troublesome. 


consequently  be  brought  near  the 
"^faker  light  than  persons  with  norma 
s  in  objects,  generally  write  a  smaller 


0  the  medium  and  low  glides  of  myopia, 
er  one-fourth  is  generally,  accompanied  by 
ch  greatly  diminish  central  sharpness  of  vision, 


This  is  strictly  true,  however,  op 
Myopia  over  one-sixth  is  often, 
changes  in  the  fundus  of  the  i 

so  that  it  becomes  difficult  x^^possible  to  distinguish  small  objects,  read  fine  print,, 
etc.  (ponders).  ^  N- 

4.  Objects  placed  behind  the  clear  visual  distance  are  seen  by  myopes  in  circles 
of  dispersion,  thrii\^Q'Ccption  is,  other  things  being  equal,  more  indistinct,  the 
further  their  clisfcq£3b  from  the  extremity  of  the  line  of  clear  sight,  and  the  larger 
the  pupil.  <*N^yntter  factor  can  be  diminished  by  drawing  together  the  edges  of 
the  lids,  at  fl^Yexpense  of  the  brightness  of  the  retinal  image ;  and  in  fact  myopes 
so  f reou^ly  employ  this  maneuver  to  produce  clear  sight,  that  the  functional  dis 
eas^inS^iestion  has  received  its  name  from  the  Greek  word  gveiv,  to  blink. 

£^hveak  illumination  of  the  visual  field,  the  loss  which  the  brightness  of  th*  retinal  im 
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ages  suffers  through  a  partial  cutting-off  of  the  circumferential  rays  is  too  great  for  the  myope 
to  obtain  advantage  from  a  decided  drawing  together  of  the  eyelids.  Under  such  circum¬ 
stances,  therefore,  the  abnormal  condition  of  the  eyes  is  especially  felt.  Even  low  grades  of 
myopia  become  very  evident  in  distant  vision,  and  in  high  degrees  it  sometimes  goes  so  far  that 
going  alone  is  very  difficult,  and  those  affected  with  it  feel  around  like  blind  persons,  while  nor¬ 
mal  sighted  persons,  in  the  same  light,  find  their  way  very  well,  and  even  perceive  moderately 
small  objects. 

Causes. — Shortsightedness  generally  depends  on  abnormal  increase  of  the  long 
diameter  of  the  eyeball,  on  account  of  which  the  natural  focal  length  is  relatively 
too  short  (Arlt,  Beer).  Other  cases  depend  on  abnormally  great  convexity  of  cer¬ 
tain  surfaces ;  that  is,  on  an  actual  shortening  of  the  natural  focal  distance. 

This  alternative  is  manifested  very  distinctly  in  the  main  equation  N=n.  sin.  p,  where  JST 
represents  the  refractive  state  of  the  eye,  sin.  P  the  length  of  the  globe,  and  n  all  those  rela¬ 
tions  which  exert  an  influence  upon  the  refraction  of  the  rays  of  light. 

1.  The  elongation  of  the  eye-ball  often  depends  on  faulty  development.  As 
long  as  the  body  grows,  the  eye  continues  to  develop  excessively  in  the  direction 
of  the  optic  axis,  while  the  equatorial  diameters  remain  the  same.  This  state  is 
called  bathymorphia,  or  elongated  eye-ball.  {Eel.  Jaeger .)  It  may  be  of  any 
degree. 

The  predisposition  to  this  is  of  course  congenital,  and  is  as  a  rule  inherited.  Where 
it  exists,  the  myopia  may  be  developed  to  high  and  extreme  degrees,  without  any 
external  circumstances  having  exerted  any  influence  upon  it.  In  fact  we  not  un- 
j  commonly  find  high  and  extreme  degrees  of  myopia  depending  upon  pure  elonga- 
I  tion  of  the  eyeball  in  persons  who  scarcely  know  a  school  even  by  name,  and 
throughout  their  whole  life  have  never  occupied  themselves  with  fine  objects  of 
work. 

Much  oftener  the  lengthening  of  the  axis  of  the  globe  depends  upon  the  develop¬ 
ment  of  a  staphyloma  posticum.  This  occurs  especially  in  individuals  whose 
I  business  demands  continuous  near  vision.  In  general  it  can  also  be  staid,  that  the 
proportional  per  cent,  of  its  appearance  and  the  average  degree  of  ^Qtg^elopment 
increases  with  the  age,  and  especially  with  the  length  of  time  whiQJjtfas  been  spent 
111  school  instruction,  or  in  an  occupation  requiring  fatiguing  vj*£^k  for  near  objects, 
(ft  Colin.)  Still  the  degree  of  development  of  the  ectasia  individual  case  by 
no  means  stands  in  direct  proportion  to  the  absolute  degrtfvhf  the  refraction. 

We  really  meet  exceptionally  with  large,  even  rin</sbVpted  staphylomata  postica 
m  eyes  that  are  markedly  hypermetropic,  whilst  ofi$^he  contrary  the  ectasia  is  often 
entirely  absent  in  high  and  extreme  degrees  of  m^o^ia.  Only  one  factor  of  the  re¬ 
fractive  condition  increases  with  the  size  afffip  staphyloma  posticum,  the  others 
remain  entirely  unaffected  by  it.  The  resjQrt'  the  lengthening  of  the  axis  must 
therefore  be  very  different  according  structure  of  the  eye,  and  according  to 

the  value  of  the  other  relations  whmli  ^njhience  the  refraction  of  light. 

In  order  to  render  this  perceptible^we  need  only  give  different  values  to  N  in  the  main 
equation  JY=n.  sin.  P  and  then  P  to  increase  by  a  certain  difference.  If  A  had  a 

rgber  negative  value  than  this/aylference  amounts  to,  the  eye  will  remain  hypermetropic; 
m  ^  contrary  case  it  will  bo^vn  he  emmetropic  or  myopic.  If  JY  had  a  positive  value,  the 
myopia  will  by  the  samefi^i^^ice  increase  in  a  corresponding  degree. 

For  the  explanation  ofey^he  data  mentioned  above,  we  may  make  use  of  the  results  of  a 
statistical  combinatiomX  Among  4,000  eye  patients  there  were  850,  i.  e. ,  8. 75^  myopes  with  a 
s  l«htly  different  r^S^tiVe  condition  of  both  eyes.  In  220  cases  the  result  of  the  ophthal¬ 
moscopic  exarrAfttion  appears  explicitly  given.  In  180  cases  the  ophthalmoscopic 
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examination  was  neglected,  partly  for  different  reasons,  partly  because  it  furnished  no 
result  worthy  of  consideration.  Among  these  220  cases  there  were  117,  i.e.  53.18.1  with  cres¬ 
centic,  narrow  staphyloma  posticum,  and  in  53  of  these  cases  the  state  of  refraction  varied 
between  A,  and  4  in  50  between  fa  and  fa,  in  14  between  A.  and  fa.  In  67,  i.e.  30.451  of  the 
cases  there  was  found  a  large,  pointed-arch  like  staphyloma  posticum,  exceeding  in  its  longest 
diameter  half  the  breadth  of  the  papilla,  dome-shaped  in  26  cases,  circular  in  31.  The  state  of 
refraction  varied  here  in  45  cases  between  and  4  in  19  cases  between  fa  and  fa,  in  3  cases 
between  A.  and  A  In  36,  i.e.  16.361  of  the  220  cases,  the  absence  of  a  staphyloma  posticum 
is  explicitly  noted.  In  21  of  these  cases  the  state  of  refraction  varied  between  and  in  9 
between  A.  and  fa,  in  6  between  fa  and  fa. 

The  influence  which  the  development  of  a  staphyloma  posticum  exerts  upon  the  state  of 
refraction  appears  most  clearly  in  those  cases  in  which  the  myopia  is  merely  one-sided  or  of 
very  different  degree  in  the  two  eyes,  and  in  which  this  difference  may  be  referred  to  the  mo¬ 
nolateral  formation  of  a  posterior  scleral  staphyloma. 

Among  those  4,000  cases  were  20,  where  the  state  of  refraction  of  both  eyes  exhibited  a  dif¬ 
ference  of  fa-  to  fa.  In  4  cases,  in  which  the  difference  varied  between  fa  and  4,  there  was  a 
small  crescentic  staphyloma  in  the  myopic  eye.  In  2  other  cases,  where  hypermetropia  existed 
in  the  one  eye,  and  a  high  degree  of  myopia  in  the  other,  and  the  state  of  refraction  of  the  two 
eyes  showed  a  difference  of  fa  and  g1^,  there  was  found  a  large,  circular  staphyloma  in  the 
myopic  eye.  In  11  other  cases  a  large  staphyloma  posticum  existed  on  one  side,  with  a  differ¬ 
ence  in  the  states  of  refraction  between  £  and  4. 

Every  greater  difference  in  the  refractive  conditions  of  both  eyes  should  not  however  be 
referred  to  the  development  of  a  staphyloma  posticum.  In  two  cases  there  was  a  difference 
of  £  and  and  in  both  there  was  an  equally  large  crescentic  staphyloma  posticum  in  each  eye. 
In  one  case  where  there  was  no  staphyloma  in  either  eye,  there  was  in  the  right  a  myopia 
of  |,  in  the  left  a  hypermetropia  of  fa,  therefore  a  difference  of  nearly  4,  which  was  evidently 
to  be  referred  to  monolateral  bathymorphia. 


An  increase  of  the  normal  refraction  can  be  caused  further  by  a  greater  curvature 
of  the  cornea  and  of  the  lens,  as  well  as  by  an  advance  of  the  latter  towards  the 
former.  Hitherto  an  increase  in  curvature  of  the  cornea  has  not  been  set  down 
among  the  pathogenetic  causes  of  myopia,  although  exact  measurements  have  de¬ 
monstrated  differences  of  more  than  a  millimeter  in  the  radius  of  the  anterior  surface 
of  the  cornea  (Ed.  Jaeger ,  Danders).  Such  a  marked  (MjSraLce,  however,  as  a  simple 
calculation  can  prove,  must  alter  essentially  the  st^V)f  refraction  of  the  eye  in 
question ;  it  may,  other  things  being  equal,  chan^Qhigh  degrees  of  hypermetropia 
into  myopia  and  vice  versa. 

If  in  highly  myopic  eyes  the  corneal  c.urvi^w^wis  been  found  less  than  in  other  conditions 
of  refraction  ( Bonders ),  a  very  effective  corre^Ji must  be  here  seen.  In  such  a  case  n  in  the 
main  equation  N=n.  sin.  P  appears  dimir&jhed,  whereby  the  inorease  of  sin.  P  is  necessarily 
partially  neutralized  in  its  effect.  But  the  flattening  of  the  cornea  accomplishes  in  pure 

elongation  of  the  eye,  the  greater  culture  of  the  cornea  in  emmetropia  and  hypermetropia 
must  likewise  be  in  a  condition  tofommce. 

Of  much  less  importance  a^d^jfproximation  of  the  lens  to  the  cornea,  its  prolapse  into  t  e 
anterior  chamber  (Ed.  MeypSSoyes),  rounding  off  of  its  form,  as  often  occurs  in  stretching 
iJectopia  and  spontaneous  luxation,  sometimes  in  partial  cataracts 
ithout  a  doubt  possible  causes  of  increase  in  the  state  of  refraction. 
Still,  under  such  ebfonstances,  the  first  symptom  is  always  the  irregular  astigmatism  on 
account  of  def concentering  of  the  dioptrical  apparatus,  and  frequently  on  account  of  nte- 
gular  curvatiii^vtiie  lens  also,  and  the  result  therefore  is  really  no  true  myopia. 

Incrcnl^^tlie  convexity  of  the  lens  is  indisputably  an  important  pathogenetic 
cause 4A  shortsightedness.  Exact  measurements  by  means  of  suitable  instruments 
lmv>Qi#act  demonstrated,  that  in  many  myopes  the  mirrored  images  of  the  lens 
irSd  exactly  the  same  relation  to  each  other  in 


and  rupture  of  the  zonr 
also.  These  accidents  aJ 


and  mutual  position  as  in 


INCREASE  IN  THE  CONVEXITY  OF  THE  LENS;  PLESIOPIA. 


705 


shed  no 
ith  cres- 
>n  varied 
%  of  the 
■s  longest 
3  state  of 
n  3  cases 
posticum 


e  state  of 
ded  or  of 
o  the  mo- 

ted  a  dif- 
ere  was  a 
da  existed 
>f  the  two 
la  in  the 
h  a  differ- 

owever  be 
difference 
each  eye. 
a  myopia 
evidently 

survature 
yards  the 
set  down 
have  de¬ 
n-surface 
i  a  simple 
he  eye  in 
anetropia 

conditions  . 

se  n  in  die 
necessarily 
nes  in  pure 

^rmetropia 

se  into  the 
stretching 
d  cataracts 
refraction, 
rmatism  on 

ant  of  hTe' 

thogenetic 

lstruinents 

f  the  lens 
ition  ns  in 


emmetropes  during  the  accommodation  for  short  distances  ( Cramer ).  Direct  obser¬ 
vations  have  also  proved,  that  continual  efforts  for  the  purpose  of  near  vision  may 
make  even  hypermetropic  eyes  temporarily  and  permanently  myopic.  The  doubts 
advanced  against  this  statement  ( Bonders )  do  not  rest  upon  any  sufficiently  positive 
facts.  This  kind  of  myopia  has  been  called  plesiopia,  near-sightedness  {Ed.  Jaeger) 
It  prevails  only  in  the  lower  degree.  The  accommodation  demanded  by  the  work 
is  the  extreme  limit,  which  it  can  never  overstep,  and  even  scarcely  ever  reach. 
There  are  but  very  few  occupations  which  require  an  approximation  of  the  objects 
inside  ten  inches.  The  lens  also  preserves  under  all  circumstances  a  certain  degree 
of  elasticity,  and  can  therefore  always  diminish  its  convexity  when  rest  of  the 
accommodation  occurs. 

It  is  in  the  nature  of  the  matter,  and  searching  investigations  corroborate  it 
(■ dobrowolshy ),  that  this  form  of  myopia  is  only  developed  in  individuals  who 
occupy  themselves  constantly  with  very  fine  objects,  and  for  this  purpose  make 
use  of  very  large  amounts  of  accommodation,  and  must  therefore  keep  the  ciliary 
muscle  in  a  proportionately  great  tension,  that  hence  persons  who  are  almost 
emmetropic  and  hypermetropic  individuals  are  pre-eminently  exposed  to  it.  The 
over-burdening  of  the  accommodative  apparatus  generally  soon  leads  to  a  greater 
reddening  of  the  papilla,  and  in  nervous  individuals  often  to  asthenopic  troubles 
also.  It  sometimes  even  causes  convergent  squint.  The  error  of  refraction  then 
gradually  becomes  evident  by  increasing  indistinct  vision  for  distant  objects.  This 
indistinctness  of  vision  increases  after  continuous  intense  work,  again  improves, 
however,  with  a  longer  rest  of  accommodation,  and  even  entirely  disappears,  in  order 
to  again  appear  on  a  new  exciting  cause.  With  prolonged,  intense  accommodative 
work  the  degree  of  the  myopia  and  the  duration  of  muscular  relaxation  necessary 
to  the  retrogression  increase.  Later  on  this  retrogression  is  always  more  incom¬ 
plete,  the  energetic  employment  of  mydriatics  becomes  necessary,  in  order  to  lower 
the  state  of  refraction  to  the  former  degree  and  make  the  latent  hypermetropia 
manifest.  Finally  these  means  also  become  insufficient,  tlie  myopi^Vpecomes  per¬ 
manent,  as  the  lens  and  in  no  less  degree  the  ciliary  muscle  Wfo  permanently 
assume  the  form  forced  upon  them. 

To  this  form  of  myopia  a  considerable  decrease  in  the  range  ofApommodation  is  without 
doubt  united  {Ed.  Jaeger ),  since  a  portion  of  it  has  been,  so  paralyzed  by  the  loss  of 

elasticity  of  the  lens.  If  the  lens  follows  the  relaxation  ciliary  muscle  only  up  to  a 

certain  limit,  then  its  subsequent  contraction  must  remaifc  imumve  up  to  the  same  limit.  If 
the  decrease  of  the  range  of  accommodation  is  not  in  allfesesa  striking  one,  we  should  not  for¬ 
get  that  in  young  people  by  continued  practice  it  can  ^5>pised  far  beyond  the  normal  amount, 
and  that  the  remaining  increase  in  convexity  of  >^e  lens  generally  equalizes  only  a  trifling 
quota  of  it. 

On  the  whole,  according  to  what  lA^Ofien  said,  the  over-burdening  of  the  muscle 
°f  accommodation,  especially  in  clo^Syncl  long-continued  application  in  study,  plays 
the  most  important  part  in  the  cfioftigy  of  staphyloma  posticum  and  of  the  increase 
m  convexity  of  the  lens.  ^td4itis  not  alone  the  amount  and  kind  of  the  occupa¬ 
tion  which  is  here  to  be  tak^^nto  account ;  we  must  rather  consider  the  conditions 
under  which  these  oqpitffc^rons  are  practised,  since  these  conditions  may  increase 
very  much  the  deirn^O  >n  the  accommodation.  Thus  the  eyes  are  often  brought 
excessively  near  the  oi^ject  on  account  of  insufficient  illumination  or  on  account  of 
an  unsuitable^ Ti^iion  of  the  body,  e.g.  on  account  of  sitting  too  low  while  writing. 


Certain  it  i. 
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percentage  of  myopes  is  not  entirely  the  same  in  different 
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schools,  but  increases  considerably  in  those  localities  where  sufficient  daylight  is 
wanting  or  where  it  must  be  replaced  by  artificial  light  during  a  long  time,  or 
where  the  arrangement  of  the  tables  and  benches  does  not  stand  in  any  correct  rela¬ 
tion  to  the  size  of  the  scholars,  and  compels  them  to  incline  their  bodies  far  forward 
(H.  Cohn).  The  manner  in  which  children  sit  also  influences  the  development  of 
the  myopia.  An  influence  is  moreover  exerted  by  a  defective  acuteness  of  vision  on 
account  of  abnormal  astigmatism  or  other  causes.  Opacities  of  the  separate  diop¬ 
tric  media  are,  however,  of  great  importance  in  this  connection,  particularly  of  the 
cornea,  since  the  disturbances  of  vision  occasioned  by  them  are  to  a  certain  extent 
diminished  by  close  approximation  of  the  object,  by  much  of  the  lateral  diffused 
light  being  thus  cut  off,  and  on  the  other  hand  by  the  size  and  brilliancy  of  the 
retinal  images  being  increased,  and  therefore  the  intensity  of  illumination  of  the 
spectrum  being  absolutely  and  relatively  diminished.  Finally  a  very  important 
cause  lies  in  the  use  of  improper  concave  glasses,  inasmuch  as  by  them  virtual 
images  are  cast  at  too  short  distances  from  the  eye,  and  hence  a  very  disproportion¬ 
ately  large  amount  of  accommodation  is  rendered  necessary. 


Course  and  Results. — 1.  Elongation  of  the  eyeball  usually  manifests  itself  in  early 
childhood.  When  the  growth  of  the  body  ceases,  the  lengthening  of  the  axis  of 
the  globe  depending  upon  it  seems  no  longer  to  increase,  and  if  a  further  increase 
of  the  shortsightedness  is  then  noticed,  it  is  always  to  be  regarded  as  dependent 
upon  a  commencing  staphyloma  posticum.  It  is,  moreover,  possible  that  the  elon¬ 
gation  of  the  eyeball  sometimes  becomes  stationary  before  the  complete  maturity 
of  the  individual  has  been  reached,  and  that  the  incongruity  between  the  separate 
diameters  increases  no  further,  but  the  increase  of  volume  of  the  globe  follows 
more  uniformly  in  all  directions  up  to  the  termination  of  the  bodily  growth. 

2.  The  staphyloma  2)o sticum  and  the  elongation  of  the  axis  of  the  globe  caused  by 
it  may  appear  at  every  period  of  life.  As  a  rule,  however,  the  resulting  myopia 
appears  in  childhood,  and  especially  during  the  epoch  of  jmberty;  in  the  latter  so 
commonly  that  we  may,  perhaps,  assume  a  pathogenetic/^sanection  between  them. 
There  is,  however,  no  doubt  that  it  is  not  so  much  tlgJVeriod  of  puberty  in  itself) 
but  rather  the  exertions  demanded  of  the  eye  at  thi^SSsnod,  when  the  eyes  are  used 
a  great  deal  in  study,  which  give  the  proximatevHause.  Where  the  apparatus  of 
accommodation  is  little  taxed  during  the  tinmS^r sexual  maturity,  here  the  devel¬ 
opment  of  a  staphyloma  posticum  is  ver/imS^nmon  and  is  scarcely  to  be  observed, 
except  where  there  is  a  decided  elong^tioMof  the  globe. 

Prolonged  occupation,  moreove^xVith  small  objects  exercises  an  important 
influence  upon  the  further  relatiojnof  an  already  existing  staphyloma  posticum,  and 
frequently  occasions  its  furtlitfNorogress.  This  advancement  is  sometimes  very 
gradual  and  imperceptibl^J^j smnetimes  grows  rapidly  at  intervals.  The  distance 
of  the  far-point  decreasewK^  considerably  in  such  cases  during  the  course  of  a  few 
months,  whereupon  ttfe  process  usually  comes  again  to  a  stand-still,  or  the  progress, 
at  least,  becomes  imperceptible.  Such  a  temporary  progression  is  most  often 
observed  durina3^3h,  in  cases  in  which  a  considerable  degree  of  shortsightedness 
had  been  preseAWong  before  the  period  of  puberty  ;  sometimes,  however,  in  those 
cases  alsojSS^re  during  childhood  the  myopia  was  very  slightly  developed,  an 
was  ap^aS^Hly  at  a  stand-still,  or  else  had  undergone  a  scarcely  perceptible  increase. 

^taphyloma  posticum,  and  with  it  the  myopia,  in  consequence  of  intense 
the  accommodation,  commonly  remain  undeveloped  till  the  later  years 
Lhood.  It  is  then  frequently  to  be  found  only  in  one  eye,  and  here  sometimes 
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grows  to  a  very  considerable  size,  while  the  other  eye  preserves  its  entire  integrity, 
and  with  this  its  former  state  of  refraction.  Thus  it  happens,  that  in  many  cases 
we  find  in  one  eye  a  higher  degree  of  myopia,  and  sometimes  strabismus  divergens 
also,  and  in  the  other  eye  hypermetropia. 

The  staphyloma  posticum  and  the  shortsightedness  occasioned  by  it  may  become 
stationary  at  any  stage,  particularly  when  the  strain  on  the  accommodation  is  essen¬ 
tially  limited.  In  general,  however,  we  can  say,  that  an  actual  condition  of  “  statu 
quo  ”  of  the  affection,  especially  when  the  circumstances  are  not  favorable,  is  so 
much  the  less  to  be  expected  the  more  pronounced  the  elongation  of  the  ball  is,  and 
the  greater  the  dimensions  which  the  staphyloma  posticum  has  already  acquired. 

Moreover,  the  posterior  scleral  staphyloma  grows  to  extreme  degrees  but  very 
rarely,  without  actual  inflammation  of  the  posterior  internal  structures  of  the  eye 
having  manifested  itself  at  one  time  or  another,  and  having  led  to  real  altera¬ 
tions  of  their  structure.  These  accidents  are  particularly  threatening  with  a  fitful 
increase  of  the  staphyloma  posticum.  They  often  announce  themselves  a  long  time 
before  by  the  appearance  of  the  spot  of  Mariotte  in  the  field  of  vision,  by  the 
development  of  fixed  and  movable  scotomata,  by  the  incapability  of  the  eyes  to 
bear  dazzling  light,  and  particularly  by  their  incapacity  for  continuous  use,  by 
greater  injection  of  the  ciliary  and  retinal  vessels,  by  annoying  feelings  of  pressure 
and  weight  in  the  globe,  and  later  even  by  real  manifestations  of  pliotopsia  and 
cloudiness  of  the  field  of  vision.  They  always  lead  in  the  end  to  very  remarkable 
malformations  of  the  choroid  and  retina.  Intraocular  extravasations  of  blood, 
also,  often  accompany  them,  as  well  as  detachments  of  the  retina,  or  at  least  of  the 
vitreous  humor,  and  sometimes  also  cataract. 

&  Bathymorphia,  especially  when  accompanied  by  extensive  posterior  staphyloma, 
has  still  other  bad  effects ;  for  at  short  distances,  binocular  vision  requires  great 
convergence  of  the  visual  axes  ;  that  is,  strong  action  of  the  internal  recti  muscles, 
but  in  bathymorphia  the  demand  on  the  latter  appears  to  be  much  increased  by  the 
fact  that,  to  attain  equal  convergence,  far  greater  lateral  motions  of  .the  eye  are 
requisite  than  in  emmetropic  eyes ;  for  in  myopes  the  axis  of  vision  the  long 

axis  of  the  cornea  at  a  very  acute  angle,  or  it  even  cuts  the  corngJSw  a  point  out¬ 
side  of  its  center  of  curvature  {Knapp,  Bonders ,  ScJiuermann)y&ZfiTsometimes  even 
so  far  to  the  temporal  side  that,  on  fixing  near  objects,  thcynsSc  appears  to  squint 
J  toward.  Moreover,  in  the  elongation,  the  point  of  rotatha&Si  the  eye  is  relatively 
I  moved  forward  (. Boyer ,  Bonders ) ;  hence,  decided  li/EeroS^motion  of  the  anterior 
I  pole  of  the  eye  presupposes  far  greater  motion  of  tl(e  pmerior  pole.  Consequently, 
I  die  opposition  to  be  overcome  increases,  andQyb  excursive  power  decreases. 
I  ( Schuermann .)  The  internal  recti  are  often  u^Jple  to  answer  this  double  demand 
I  on  them.  Hence  arise  asthenopic  difiiculti^vwhich  the  patient  the  more  readily 

I  dies  to  avoid  by  turning  one  eye  ourij^fi)  because  in  this  forced  divergence  he 

I I  finds  a  way  of  removing  the  f ar-pomt  tfT^ond  its  natural  distance,  and  thus  facilita- 
I  ting  vision  with  the  fixing  eye.  \Gh)e  Strabismus.)  Thus  we  see  that  muscular 

asthenopia  and  external  strabi^rg^  are  common  occurrences  in  myopia.  {Beer.) 

3-  The  myopia  dep end  ent/riSon  an  increase  in  the  convexity  of  the  lens  is  much 
loss  important  in  every  rasrfet^T  With  careful  use  of  the  eyes  it  may  entirely  recede, 
|tod  at  any  rate  neveiOwvKns  a  high  degree.  When  the  growth  is  completed,  an 
tocrease  rarely  takes  jfiake,  for  the  density  of  the  nucleus  of  the  lens  does  not  then 
favor  further  chaitf*y^f  form.  This  is,  of  course,  on  the  supposition  that  a  staphy- 
f°ma  posticumifi  nSt  simultaneously  developed. 
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4.  Besides  the  several  actual  causes,  the  changes  in  the  lens  and  muscles  (which 
act  in  vision)  accompanying  advanced  age,  have  great  influence  on  the  course  of 
myopia.  The  increasing  density  of  the  lens  leads  first  to  a  diminution  of  the  range 
of  accommodation.  It  causes  a  retrocession  of  the  near-point. 

Indeed,  such  shortenings  of  the  visual  distance  in  low  grades  of  myopia  often  occur  when, 
from  necessity  or  inclination,  the  individual  is  continuously  employed  with  small  objects.  The 
recedence  of  the  near -point  is  generally  first  remarked  about  the  fortieth  year,  and  then  the 
myope  may  be  obliged  to  use  co  nvex  glasses  while  at  his  former  employment,  on  account  of  an 
increase  in  the  necessary  amount  of  accommodation,  and  must  hold  even  larger  objects  at 
some  distance  from  the  eye,  in  order  to  see  them  distinctly. 

In  medium  and  high  degrees  of  myopia,  the  removal  of  the  near-point  thus  caused  is  much 
less,  and  hence  is  usually  less  important,  because  patients  are  rarely  continuously  employed 
about  objects  which,  from  their  minuteness,  must  be  brought  near  to  the  near-point  of  short¬ 
sighted  eyes.  But,  under  such  circumstances,  another  disturbing  element  is  frequently  felt, 
viz.,  the  decrease  in  strength  of  the  muscle  of  accommodation.  In  high  degrees  of  posterior 
staphyloma,  it  appears,  as  a  rule,  and  most  frequently  quite  early,  during  youth.  It  progresses 
occasionally  to  complete  paralysis  of  accommodation.  The  distinct  visual  distance  is  then, 
of  course,  limited  to  the  short  line  of  accommodation  corresponding  to  the  distance  of  the  far- 
point,  and  the  patient  is  obliged  to  make  use  of  different  concave  glasses  for  different  distances, 
if  he  wishes  to  see  clearly. 


Subsequently,  in  old  age,  with  progressive  diminution  of  the  range  of  accommo¬ 
dation,  the  flattening  of  the  nucleus  of  the  lens  becomes  of  importance,  and  the 
fact  that,  with  increasing  density,  the  various  layers  of  the  lens  acquire  a  more  even 
density,  i.e.,  the  number  of  the  surfaces  is  diminished. 

The  result  of  this  is  a  diminution  of -the  natural  refractive  condition,  and  an 
increase  in  the  distance  of  the  f  ar-point  corresponding  to  it.  The  latter  with  an 
equal  difference  is  naturally  so  much  the  slighter  the  greater  the  state  of  refraction 
was  formerly,  and  hence,  in  high  degrees  of  shortsightedness,  as  a  rule,  very  slight; 
but  on  the  contrary,  in  low  degrees  of  myopia,  particularly  when  dependent  upon 
increase  in  convexity  of  the  lens,  is  often  sufficiently  great  to  turn  the  refractive 
defect  into  hypermetropia.  Since,  however,  the  near- posA  simultaneously  recedes, 
and  this  is  more  apt  to  occur  since  the  muscle  of  accoA^cration  at  last  participates 
in  the  senile  changes,  the  entire  clear  range  of  vismo^pears  removed  from  the  eye. 


rV  ref 


It  is  self-evident  that  the  diminution  of  the  sU10^  refraction  which  results  from  the 
senile  changes  of  the  apparatus  of  accommodatiqp&illar  surpassed  in  its  effect  by  that  of  a 
progressive  staphyloma  posticum ;  that,  therelJwNSf  its  existence  the  myopia  must  continually 
increase  in  spite  of  the  senile  involution,  a*xl  WrLatter  can  only  be  of  use  in  the  correspond¬ 
ing  decrease  in  the  range  of  accommodat^^^ 

The  Treatment  must  first  at<0jipt  to  check,  if  possible,  the  development  and 
increase  of  the  myopia.  Tln^raond  indication  is,  by  the  choice  of  appropriate 
concave  glasses,  to  compe*^APfor  the  shortening  of  the  distance  of  distinct  vision- 
And  finally,  by  presmb(J^appropriate  conditions,  we  should  meet  the  dangers 
which  result  from  fau^use  of  spectacles,  and  which  very  often  confirm  the 
logical  state. 

1.  The  propKwhctic  treatment  must  naturally  begin  in  early  childhood, 
especially  q&jEtel  out  where  there  seems  any  existing  predisposition.  It  clued) 
consists  ft^^mning  continued  straining  of  the  eyes  for  the  purpose  of  seeing  atveiy 
short  <^tances. 

Nrtr^gard  to  this,  the  choice  of  children’s  plays  even  is  of  importance.  Of  especial  importance, 
ver,  is  their  mode  of  study.  Only  books  with  large,  coarse  letters  should  be  placed  be 
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children ;  they  should  be  obliged  to  write  a  large  hand,  with  heavy,  thick  strokes ;  drawing,  and 
with  girls  the  learning  of  fine  sewing,  knitting,  and  especially  the  so-called  “  fine  work,”  &c.,  are 
better  begun  after  childhood,  and  when  myopia  exists  they  should  be  avoided  altogether.  It  is 
also  of  the  greatest  importance  that  children,  in  such  occupations,  should  be  accustomed  to  keep 
the  object  fully  in  front  of  them,  so  that  both  eyes  stand  at  an  equal  distance  from  the  point  fixed ; 
furthermore,  that  they  do  not  incline  the  head  more  than  necessary  to  the  object,  whose  surface 
should  be  held  at  an  angle  of  forty-five  degrees  to  the  plane  of  the  face.  Hence  it  is  very  important 
that  the  children  should  not  sit  too  low  compared  to  the  object.  ( Fahrner .)  Besides,  it  cannot 
be  strongly  enough  urged,  that  in  occupations  requiring  strong  action  of  accommodation,  the 
object  be  sufficiently  illuminated.  Nothing  favors  the  development  and  increase  of  myopia  so 
much  as  compelling  children  to  read,  write,  &c. ,  continuously  in  dusky  places,  and  at  a  distance 
from  the  light.  Children,  at  such  employments,  should  use  artificial  light  as  little  as  possible. 

Finally,  the  continuance  of  such  employment  is  of  importance.  They  should  never  be  con¬ 
tinued  for  hours,  but  at  measured  intervals  interrupted  and  replaced  by  works  or  plays,  which 
make  no  demands,  or  only  moderate  ones,  on  the  apparatus  of  accommodation. 

By  a  suitable  and  regularly  continued  treatment,  we  may  doubtless  hope,  in  a 
certain  percentage  of  the  cases,  to  repress  the  development  of  the  short-sightedness, 
and  to  cause  a  retrocession  of  slight  increase  of  convexity  in  the  lens.  If  there  is  a 
disposition  to  bathymorphia,  we  can  scarcely  hope  altogether  to  avoid  the  develop¬ 
ment  and  further  increase  of  the  short-sightedness.  Nevertheless,  the  most  rigid 
carrying  out  of  the  prophylactic  rules  appears  peculiarly  indicated  in  just  such  cases. 
For  it  is  certain  that  congestive  conditions  of  the  eye  exercise  a  most  evident  influ¬ 
ence  on  the  further  progress  of  the  elongation,  as  well  as  on  the  development  and 
increase  of  posterior  staphyloma. 


The  lent ‘position  of  the  body ,  with  the  consequent  compression  of  the  abdominal  organs  par¬ 
ticularly,  is  a  very  important  factor,  as  well  on  its  own  account,  as  because  its  effect  increases 
with  the  progress  of  the  bathymorphia.  This  does  not  cease  to  make  itself  felt,  even  when  the 
myopia  has  already  advanced  so  far  that  vision  in  the  immediate  vicinity  no  longer  demands  any 
exercise  of  power  from  the  muscle  of  accommodation,  and  the  optic  axes  do  not  retain  their  con¬ 
vergence,  since  the  patient  has  learned  to  draw  off  one  eye  in  viewing  near  objects.  Hence,  we 
may  say  that,  in  decided  elongation  of  the  eye,  causes  and  effects  move,  to  a  G^rbiin  extent,  in  a 
faulty  circle ;  and  therein  lies,  at  least  partially,  the  cause  why  high  graddi^febjthymorphia  so 
readily  continue  to  progress,  and  finally  lead  to  the  worst  results.  «er 

An  immediate  result  of  this  is,  that,  in  great  predispa^Gbn  to  elongation,  still 
More  in  already  far-advanced  bathymorphia,  as  well  ai^tatren  there  is  a  posterior 
staphyloma,  prophylaxis  must  be  continued  beyond^wdQty,  and  must  be  particular¬ 
ly  important  in  the  choice  of  a  profession  or  occup  for  life. 

It  is  the  duty  of  the  physician,  by  all  means  aS^is  command,  to  prevent  individu¬ 
als  with  decided  bathymorphia  from  taking  uo  employments  which  require  continued 
vision  at  short  distance,  with  stooping  poskn&f  such  as  watch -making,  wood-engrav- 
ln&  lithographing,  &c.,  and  even  tailarAgyand  shoe-making.  The  pitiable  cases 
I  by  such  mischosen  employm<^$7?ippear  only  too  frequently  in  practice,  and 
are  the  more  apt  to  occur  ©In  youth  up,  strongly  myopic  individuals  show 
an  especial  taste  for  such  callings^  and  consider  themselves  as  very  especially  fitted 
for  them.  ♦  Cq 

2.  It  is  vain  to  attempt^Sppose  and  by  direct  means  to  cure  short-sightedness, 
°r  rather  its  causes  ;^^Okust  confine  ourselves  to  neutralizing,  as  much  as  possible, 
the  errors  of  refra^&J^  This,  as  is  well  known,  is  done  by  concave  glasses,  which 
11  ow  upright  ai^d  aiminished  virtual  images  of  all  objects  at  a  positive  distance, 
Whin  their  ^£&itjve  focal  distance,  that  is,  before  the  spectacles.  If  they  are  to 
answer  the^pfilrpose  fully  in  the  majority  of  cases,  they  must,  by  a  correct  position 
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before  tlie  eye,  bring  to  a  point,  within  the  shortened  clear  visual  distance,  upright 
virtual  images  of  objects  beyond  the  far  point,  and  the  position  and  size  of  this  vir¬ 
tual  image  must  be  such  that  the  short-sighted  eye,  with  glasses,  brings  it  to  clear 
perception  under  nearly  the  same  exertion  of  accommodation,  and  with  nearly  the 
same  visual  angle  as  the  normal  eye,  without  glasses,  brings  the  object  itself. 

In  low  and  medium  grades  of  short-sightedness,  all  these  requirements  may  be 
completely  satisfied  practically  by  spectacles,  whose  negative  focal  distance,  increased 
by  the  distance  of  the  glass  from  the  eye,  is  equal  to  the  far  point  of  the  latter.  To 
find  these  glasses,  it  is  only  necessary  to  determine  the  far  point.  Its  distance,  in¬ 
creased  by  the  distance  of  the  glass  from  the  eye,  gives  the  focal  length  of  the  glass 
required. 


If  the  glass  be  chosen  correctly,  the  eye  before  which  it  is  placed  must  see  distant  objects 
under  a  visual  angle  of  at  least  five  minutes  clearly  and  distinctly,  and  must  be  in  a  condition 
to  read  correspondingly  large  test-type  with  the  usual  fluency.  As  this,  however,  renders  the 
choice  of  too  strong  a  glass  possible  it  will  be  well  to  make  trial  of  somewhat  weaker  numbers 
for  objects  at  a  greater  distance.  The  weakest  glass  which  admits  of  a  clear  and  distinct 
recognition  of  distant  objects,  would  then  be  the  most  suitable.  A  large  experience,  more¬ 
over,  makes  it  seem  prudent  to  increase  somewhat  the  size  of  the  angle,  i.  e .,  to  choose  objects 
which  exceed  a  little  the  generally  adopted  size,  since  otherwise  we  come  very  frequently  upon 
glasses  which  are  found  to  be  too  strong,  at  first  are  at  least  troublesome,  and  may  finally  even 
become  injurious  by  causing  a  demand  for  greater  quotas  of  accommodation. 

If  the  glass  which  corrected  exactly  the  error  of  refraction  could  be  placed  in  the  optical 
center  of  the  eye,  the  eye  would  see  at  any  distance  with  the  same  amount  of  accommodation 
as  an  emmetropic  eye,  and  the  size  of  the  images  would  be  the  same  in  both.  But  the  neces¬ 
sary  distance  of  the  glass  from  the  optical  center  of  the  eye  changes  these  relations  somewhat, 
and  sometimes  makes  itself  felt  in  a  very  unpleasant  manner.  Besides  this,  it  happens  that 
the  relation  of  the  amounts  of  accommodation  and  convergence,  which  has  become  established 
from  practice,  undergoes  considerable  disturbance  by  the  correcting  glass.  In  fact,  the  eye 
armed  with  the  glass  must  employ  a  certain  amount  of  accommodation  for  all  objects  situated 
at  short  distances  beyond  the  far-point,  whilst  without  the  correcting  glass  it  can  employ  the 
corresponding  amount  of  convergence  with  complete  relaxation  muscle  of  accommoda¬ 

tion.  These  disturbances  of  co-ordination  are  felt  very  much  injury  vases,  and  under  certain 
circumstances,  in  difficult  change  of  co-ordination,  and  io^yfr  sensitive  eyes  may  require 
temporary  combination  of  concave  glasses  with  weak  pn0^,  the  base  directed  outwards, 
and  which,  therefore,  demand  an  increased  amount  ^E^jnvergence  for  any  distance  of  the 
object. 


myefpia 


In  the  same  way  the  higher  grades  oiLn^rpia  may  best  be  neutralized  by  glasses 
whose  focal  length,  increased  by  their  ^fyhmce  from  the  eye,  equals  the  far-point  of 
the  latter.  sp 

But  in  these  cases  a  complete  ^Jvrcction  of  the  faulty  refraction  is  rarely  advan¬ 
tageous.  For,  with  strong  gk@s,«ttieir  distance  from  the  eye  makes  a  great  differ¬ 
ence,  and  causes  a  very  senaiw^diminuti on  of  the  retinal  images,  even  if  the  glasses 
be  properly  chosen.  Brides  this  we  have  the  increasing  deviation  of  rays  that  fall 
obliquely,  and  a  consequent  distortion  of  the  images  of  objects  lying  to  the  side. 
These  deviations  annoying  that  very  short-sighted  persons  usually  prefer  to 

wear  glasses  th^fe^c  relatively  too  weak.  They  forego  sharp  perceptions  of  distant 
objects  so  asSrobtain  distinct  vision  for  nearer  points.  If  they  occasionally  wish 
to  see  distinNjfy  at  a  distance,  it  is  better  for  them  to  use  opera-glasses. 

commonly,  however,  hear  very  near-sighted  persons  complain  of  the  inefficiency 
of  thejordinary  opera-glass.  Usually  such  patients  can  assist  themselves  by  using  their  correc 

Oa 
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mg  glass  with  the  opera-glass,  and  therefore  make  their  eye  likewise  emmetropic.  In  ladies, 
who  do  not  regard  the  wearing  of  glasses  with  favor,  the  evil  may  be  remedied  by  adding  to 
the  eye-piece  of  the  opera-glass  a  concave  glass  of  the  refractive  value  of  the  correcting  glass ; 
or,  better  still,  by  increasing  the  refractive  value  of  the  eye-piece  itself  by  that  of  the  correct¬ 
ing  glass.  If  —  were  the  refractive  value  of  the  correcting  glass,  and - that  of  the 

ocular  of  the  opera-glass,  then  —  - ^  = - would  be  the  desired  refractive  value  of 

the  new  ocular,  and  o  the  radius  of  curvature  of  both  its  sides. 

Much  less  suitable  are  the  so-called  Steinheil  glass  cones,  which  are  solid  cones  of  glass, 
about  an  inch  long,  with  a  slightly  convex  anterior  surface  and  a  strongly  concave  posterior 
surface,  which  act  like  the  Galilean  telescope.  These  were  in  use  as  early  as  the  beginning  of 
this  century  under  the  name  of  the  Stopsel  opera-glass,  but  have  been  abandoned.  Their 
advantage  consists  mainly  in  their  small  size,  which  admits  of  their  being  worn  in  the  form  of 
an  eye-glass  attached  to  a  string  round  the  neck,  in  the  head  of  a  cane,  etc. 

In  many  cases  of  short-sightedness,  where  we  require  to  enlarge  the  retinal  images  some¬ 
what,  and  at  the  same  time  completely  correct  the  error  of  refraction,  opera  glasses  are 
very  valuable.  These  are  likewise  an  old  invention,  as  a  small  collection  of  them  was  found 
among  some  old  rubbish  at  the  Vienna  optician’s,  Fritsch ,  and  neither  the  latter  nor  his  gray¬ 
haired  predecessor  knew  anything  either  of  the  creator  or  inventor.  These,  like  the  glass 
cones,  are  constructed  upon  the  principle  of  the  Galilean  telescope,  have  all  an  anterior  convex 
surface  of  9'"  radius,  and  a  posterior  concave  surface  with  very  varying  radius.  The  difference 
of  the  latter  and  of  the  thickness  gives  to  them  the  most  manifold  positive  and  negative  focal 
lengths.  These  can  be  easily  computed  for  every  arbitrary  refractive  value,  according  to  the 
formulae  of  Stampfer  or  Gauss.  According  to  the  latter  the  focal  length  <f>  of  such  a  glass 

would  be— ;  in  which  f  =  — - — ;  f,;=  — ^7-;  e=  — ,  and  n  represents  the  refraction 
f-fti—  e’  n— 1  n— 1  »  n1  r 

in  passing  from  the  air  to  the  glass,  r  the  radius  of  the  anterior  convex  surface,  r2  the  radius 

for  the  posterior  concave  surface,  and  d  the  length  of  the  axis  or  thickness  of  the  lens. 

If  we  chooser!  and  r*,  then  from  the  above  formula  the  thickness  necessary  for  a  definite 

focal  length  may  be  computed,  and  in  case  we  choose  these  and  one  radius,  the  other 

radius  necessary  for  a  definite  focal  distance  <}>  also.  The  position  of  the  two  principal  points 

Sand  Ei,  as  well  as  that  of  both  foci  F  and  F1?  are  given  by  the  following  formulae : — 


E=^; 


E'  =  f; 


F  =  fJf'-ei 


fjjf-e) 
f+fi— e 


fi  '  ~  f  '  -  f+f]— e  1 

The  distance  of  the  first  principal  point  E  from  the  anterior  surface,  airt^b&t  of  the  second 
principal  point  from  the  posterior  surface  are  both  to  be  measured  forwjfffc^mce  E  possesses  a 
negative  value.  On  the  contrary,  the  distance  of  the  anterior  focus^Vpm  the  anterior  sur¬ 
face  of  the  lens  is  to  be  estimated  forwards,  the  distance  of  the  ^gtArior  focus  F  j  from  the 
posterior  surface  of  the  lens  backwards,  and  then  a  negative would  be  given  for  them, 
where  the  distances  are  to  be  taken  in  the  opposite  sense.  means  of  control  we  must 

make —  C 

(V 

-  E]  =  € 


F  —  E  =  F,  —  E  !  =  $>;  E  - 


As  coefficient  of  increase  m  we  have 


& 


,n<N^  e  (f  +  f ,) 
f  +  f !  —  e 


-in  which  p  denotes  the  distance 


f  .  _  * 

°f  the  object  from  anterior  chief  poinf/E  item  p 1  the  distance  of  the  virtual  image  from  the 
Posterior  principal  point  E 1 .  V-/ 

In  case  both  eyes  are  but  are  of  different  refraction  (Anisometropia),^ 

we  should  as  a  rule  cl^hd^for  each  eye  that  glass  which  changes  the  myopia  to 
emmetropia  and  whi ^h^sbsequently  calls  for  an  equal  amount  of  accommodation 
111  both  eyes  for  aq^fcqual  distance  of  the  object.  Where,  however,  the  difference  in 
the  refraction  i^^^great,  and  binocular  vision  is  evidently  present,  the  difference 
]n  the  size  o  images  becomes  very  annoying  by  the  use  of  different  glasses,  fully 
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correcting  each  side,  and  this  indeed  to  such  a  degree  that  the  patient  much 
prefers  the  former  condition  of  affairs,  where  the  perceptions  of  the  one  eye  were 
less  clear  and  distinct.  In  consequence  of  this  disturbance  symptoms  sometimes 
make  their  appearance,  similar  to  what  occurs  after  using  too  strong  a  glass ;  the 
condition  becomes  insupportable  to  the  myope,  or  he  leams  to  diverge  somewhat 
with  the  eye  in  question  and  to  suppress  its  vision  in  looking  at  a  distance.  We 
may  to  some  extent  obviate  this  inconvenience  by  only  partially  correcting  the 
error  of  refraction  of  the  more  short-sighted  eye,  or  at  any  rate  of  the  eye  which  is 
less  used  in  seeing  at  a  distance,  that  is,  by  placing  before  it  a  weaker  glass,  and 
thus  reducing  the  difference  to  a  less  disturbing  amount. 

Many  believe  that  -3l0-  is  the  largest  admissible  difference  in  the  refractive  values 
of  the  two  glasses  used  for  binocular  vision  ( Donclers ).  In  general  this  may  be 
correct,  still  we  meet  with  enough  cases,  where  with  indubitable  binocular  vision 
much  greater  differences,  iV,  tV  and  even  more  are  not  only  borne,  but  prove  very 
advantageous  and  pleasant.  Hence  in  the  one  case  the  admissibility  of  a  certain 
difference  cannot  in  advance  be  theoretically  gainsaid,  but  it  must  always  be 
decided  by  the  trial. 

It  is  not  advisable  to  choose  the  middle  course,  that  is,  to  give  glasses  whose  focus  is  about 
half  the  difference  of  the  two  far  points.  Such  glasses  are  too  weak  for  one  eye,  and  too  strong 
for  the  other. 


As  a  general  rule,  binocular  spectacles  should  be  used  even  when  the  second  eye 
is  incapable  of  function,  or  at  least  does  not  act  in  distant  vision ;  for  monocular 
spectacles  are  not  easily  retained  in  the  right  position,  as  they  should  be,  if  they  are 
to  fulfil  their  indications.  Of  course  the  frames  must  be  carefully  made. 


Hence  eye-glasses  are  less  to  be  recommended.  They  are  only  suited  for  slight  degrees  of 
myopia,  where  the  errors  arising  from  faulty  position  of  the  glass^Vill  be  slight.  They  may 
also  be  used  when  the  patient  is  disinclined  to  wear  spectaclesAm^  i3  satisfied  with  occasional 
clear  glances  at  distant  objects.  If  concave  glasses  are,  howd^f,  used  for  a  long  time  or  con¬ 
tinually,  they  should  always  be  in  spectacle  form. 

*  Cr 

Spectacles,  with  spring  clasps,  which,  thrqpmout  their  length,  press  closely  to 
the  side  of  the  head,  and  consequently  h^<T>mmly  without  pressing  more  on  one 
point  than  another,  are  the  best.  Of  cdj^rse^xliese  clasps  should  be  the  stronger  the 
heavier  the  glasses,  that  is,  the  greater^e  short-sightedness  to  be  neutralized. 

This,  however,  has  its  limit,  sincjQ^th  the  strength  of  the  clasp,  the  weight  of  the  spec 
tacles,  and  the  pressure  which  parts,  especially  the  bridge  of  the  nose,  must  support, 

increases.  This  circumstanc^pMwes  that  spectacles  are  generally  not  proper,  when  the  indi¬ 
vidual  is  obliged  to  make  /erySjnick  and  extensive  movements  of  the  body.  Spectacles  which 
would  remain  firm,  under \&«rch  circumstances,  soon  become  unbearable  from  their  pressure. 
But  if  the  spectaclefi^5j»vable,  the  vision  is  greatly  disturbed.  Very  short-sighted  persons 
are,  therefore,  not  ^Eral  for  riding,  leaping,  &c. 

The  sp%^^es  should  stand  near  to  the  eye,  in  order  to  reduce,  as  much  as  possi- 
blle,  thefiewktion  of  the  size  of  the  retinal  images.  Especially  necessary  is  this  in 
hi^h^^i^cs  of  short-sightedness,  where  strong  glasses  are  used.  Still,  the  approach 
mulk  never  be  so  great  as  to  let  the  cilia  touch  the  posterior  surface  of  the  glass, 
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because  the  latter  would  soon  become  dirty  and  useless  for  sharp  vision.  In  very 
prominent  eyes  this  often  becomes  quite  troublesome,  and  absolutely  prevents  the  use 
of  appropriate  glasses. 

The  axes  of  the  glosses  and  the  optic  axes  should  fall  in  the  same  direction,  or  at 
least  only  inclose  a  small  angle,  in  order  that  chiefly  central  rays  may  reach  the 
retina  through  the  pupil,  and  the  deviations  produced  by  the  prismatic  form  of  the 
external  parts  of  the  spectacle  may  not  have  a  chance  to  act.  This  requires  that  the 
glasses  be  well  centered ,  that,  when  the  spectacles  are  in  use,  their  middle  points  be 
placed  opposite  the  pupils,  and  the  surfaces  of  the  glasses  stand  perpendicular  to  the 
prolonged  optic  axis  or  visual  line. 

A  glass  is  centered,  when  the  vertical  points  of  both  curved  surfaces  are  directly  opposite  each 
other,  and  sufficiently  in  the  middle  of  two  curves,  that  is,  are  every  where  at  an  equal  distance 
from  the  margin  of  the  lens.  This  centralization  requires  numerous  and  costly  instruments,  also 
dexterity  and  great  care  on  the  part  of  the  maker.  This  centralization  is  most  easily  accomplished 
in  round  glasses,  and  is  much  more  difficult  when  the  glasses  are  to  have  the  popular  oval  form ; 
oval  glasses  are,  therefore,  quite  frequently  badly  constructed,  and  should  only  be  bought  of 
trustworthy  opticians ;  otherwise  there  is  no  objection  to  them,  only  they  should  be  large  enough 
to  cover  the  pupils,  even  during  extensive  lateral  movements. 

If  the  middle  points  of  the  two  lenses  do  not  stand  opposite  the  pupil,  it  may  be  easily  seeu 
that  only  such  rays  can  arrive  at  the  retina  as  have  passed  through  a  lateral  portion  of  the  glass, 
as  all  the  other  rays  have  been  absorbed  by  the  iris.  A  lateral  portion  of  the  glass,  bounded,  as  it 
were,  by  the  pupil  lying  behind  it,  acts  on  the  light  passing  through,  like  a  prism  with  curved 
surfaces.  It  deviates  the  rays  toward  its  base,  that  is,  toward  the  corresponding  margin  of  the 
glass,  and  this  deviation  is  the  stronger  the  greater  the  refractive  angle  of  the  prism,  that  is,  the 
stronger  the  glass.  Hence,  this  error  is  less  marked  with  weak  glasses,  but  makes  itself  more  felt 
with  strong  glasses  ;  for  the  images  falling  on  the  retina  appear  blurred,  or  else  deviate  altogether 
from  the  visual  line,  and  require  a  degree  of  convergence  of  the  optic  axis  inharmonious  with 
the  accommodative  condition  of  the  eye.  This  disturbance  of  the  developed  conditions  of 
accommodation  often  shows  itself  very  quicky  by  the  appearance  of  muscular  asthenopia,  and  can 
not  be  long  borne.  Moreover,  the  difficulty  is  greatly  increased  when  the  surfaces  of  the  glasses  do 
not  stand  perpendicular  to  the  visual  lines,  as,  with  the  size  of  the  angle  of  incident,  the  deviation 
which  the  rays  acquire  through  the  prismatic  form  of  the  margins  of  the  glass,  iwAases. 

Hence  arises  the  necessity  of  giving  to  the  bridge  of  the  spj^feres  a  length  cor¬ 
responding  to  the  average  of  cases,  and  a  horizontal  position-^^herefore,  before  the 
choice  of  spectacles,  it  must  always  be  decided  how  fa rwjer vertical  points  of  the 
two  cornea  stand  from  each  other,  when  the  patient  L&sjfejtt  the  distance  for  which 
be  is  to  wear  the  glasses.  ^  Vi/ 


A 


In  practice,  however,  very  accurate  decisions  are  ^©necessary,  as  the  spectacles  are  not 
always  used  for  one  single  distance.  With  the  chang^^f  the  distance  the  angle  of  convergence  of 
the  visual  axes  changes,  and  hence  also  the  distantfejmetween  the  vertices  of  the  two  cornea.  To 
avoid  error  entirely",  the  centers  of  the  spectad^jirontd  have  to  approach  and  recede,  according 
to  the  distance  of  the  object,  but  this  is  notjtf^ticable.  It  is  only  necessary  that  this  difference 
should  not  pass  a  certain  limit.  Thiytinfij/is,  for  weak  glasses,  extensive',  for  strong  glasses, 
slighter,  but  in  all  cases  limited  enougk^Jronder  the  same  glasses  unsuitable  for  great  and  small 
distances. 

T  CP 

To  reduce  the  prism4arto^kftiation  to  a  small  amount,  the  surfaces  of  spectacles 
ttsed  for  distant  visioiiNmjH  stand  in  the  same  vertical  plane  before  the  eye.  If  the 
Bpectacles,  however.  aS^to  serfe  for  short  distances,  the  glasses  should  incline,  cor- 
r ^ponding  to  thj^&igle  of  convergence  of  the  optic  axes;  the  bridge  must  then 
describe  a  bo«r.  wh  a  posterior  convexity  in  the  horizontal  plane.  The  spectacle- 
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glasses  must  be  ground  from  very  clean  and  perfectly  colorless  mirror  or  crystal 
glass. 

Bubbles,  cracks,  flaws,  and  of  course  also  spots  of  dirt,  have  the  worst  effect  on  the  clear¬ 
ness  of  thr  perceived  images ;  for  the  diffuse  light  acting  on  them  produces  turbid  spectra,  which 
lay  themselves  over  the  images.  Therefore,  while  the  spectacles  are  not  being  used,  they  should 
be  kept  in  suitable  cases.  Fine  linen  should  be  used  for  cleaning  them ;  chamois’  skin  has  the 
advantage  of  softness,  but  where  long  used,  it  becomes  fatty,  and  does  not  answer  the  purpose. 

Spectacles  are  usually  numbered  according  to  the  length  of  their  focus.  As  a  rule,  the  num¬ 
ber  expresses  the  focal  length  in  inches,  so  that  a  glass  of  40,  20, 10,  6,  has  so  many  inches’ 
focus.  Hence  spectacles  of  the  same  number  vary  in  different  countries  according  to  the  long 
measure  in  use.  Some  opticians,  however,  number  their  glasses  on  wholly  independent  and 
sometimes  very  arbitrary  principles. 

Ordinarily,  concave  glasses  are  ground  bi-concave,  more  rarely  plano-concave.  Formerly 
convex-concave  or  periscopic  glasses  were  very  popular,  since  their  spherical  form  was  said  to 
cause  the  deviation  to  be  less  felt. 

Metal,  with  dead  polish,  is  the  best  material  for  spectacle  frames ;  horn  and  tortoise-shell 
are  lighter,  but  such  frames  readily  turn  and  so  alter  the  position  of  the  glasses  to  the  eye. 


The  use  of  suitable  glasses  is  not  of  itself  injurious ;  but  certain  precautions 
must  be  observed  in  their  use.  Unsuitable  use  of  glasses,  even  when  they  altogether 
answer  the  requirements,  is  quite  certain  to  increase  the  evil  and.  to  excite  a  series  of 
injurious  circumstances. 

In  medium  and  high  degrees  of  shortsightedness,  if  the  patient  has  hitherto 
worn  no  glasses  or  else  much  too  weak  ones,  and  if  the  relative  accommodation  is 
defective,  the  sudden  disturbance  of  the  deep-rooted  relations  of  coordination  is 
not  uncommonly  the  source  of  asthenopia.  In  these  cases  it  is  well  at  first  only 
partially  to  neutralize  the  myopia  and  gradually  to  increase  to  the  fully-correcting 
glasses,  according  as  the  relations  between  the  accommodation  and  convergence 
change. 

It  is  an  important  rule  never  to  use  spectacles  for  distances  within  the  limit  of 
clear  vision ;  for  since,  with  concave  glasses,  the  focal  disi^ihce  of  divergent  rays  is 
always  shorter  than  the  distance  of  the  object,  by  th^H^e# of  glasses  for  objects 
lying  within  the  far-point,  the  requirements  of  acg^^nodation  are  considerably 
increased.  The  muscle  of  accommodation  whicln^in  the  naked  eye,  could  remain 
at  rest,  or  would  have  to  make  but  litfh  exert^^^must  now  exercise  considerable 
force  to  bring  and  retain  the  lens  in  the  cuj^@re  corresponding  to  the  distance  of 
the  virtual  image.  The  accompanying  oVgiyurdcning  of  the  muscle  of  accommo¬ 
dation,  and  the  consequent  disturbance^:  the  developed  conditions  of  associations, 
usually  quickly  excite  astlienopic  difffcfcrLties,  and  by  continued  misuse  of  the  spec¬ 
tacles,  cause  a  true  asthenopia, one  very  difficult  to  cure.  Besides  this,  the 
overburdening  of  the  muscles  gjS^bommodation  causes  congestion  of  the  eye,  which 
act^S^vpathogenetic  factors  for  progressive  development  of 
development  and  increase  of  posterior  staphyloma? 
and  indirectly  even  f oi\uAammatory  processes  in  the  deeper  parts  of  the  eye,  which 
again  may  lead  to*^6fpplete  loss  of  function  of  the  organ.  If  the  glasses  are  strong, 
or  are  improperijQjhtced  before  the  eye,  these  bad  results  progress  more  rapidly  an 
urgently,  spectacles  become  most  injurious. 

Therei^^in  low  degrees  of  myopia,  spectacles  should  only  be  used  for  distan 
^he  case  is  different  when  the  far-point  sinks  to  less  than  ten  inches;  then 
asses  can  not  always,  without  injury,  be  laid  aside,  even  in  near  vision. 


gives  one  of  the  most 
bathymorphia,  also  foi/Tpftc 


cone® 


r 


invading,  writing  and  similar  employments,  since,  for  clear  vision,  the  object  must 
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be  approached  very  near  to  the  eye ;  which  not  only  presupposes  very  great  con¬ 
vergence  of  the  optic  axes,  as  long  as  binoculai  vision  exists,  but  also  renders  neces¬ 
sary  great  stooping  of  the  body  when  the  position  of  the  objects  is  not  readily 
changed.  With  this  in  view,  it  is  well,  in  far-points  of  less  than  10  and  more  than 
Cinches,  in  employments  where  the  objects  can  be  removed  to  12  or  more  inches, 
without  injuring  the  clear  vision  of  the  myope,  to  recommend  glasses  whose  focus 
lies  a  few  inches  beyond  the  far-point.  Such  a  rule  seems  particularly  advisable, 
even  absolutely  necessary,  where  the  range  of  accommodation  is  relatively  very 
small. 

Theoretically  the  indication  is  to  choose  glasses  which  made  the  same  amount 
of  accommodation  necessary  for  the  distances  in  question,  as  in  the  emmetropic  eye. 
These,  however,  would  be  fully-correcting,  and  these  prove  as  a  rule  too  strong  for 
eyes  unaccustomed  to  glasses,  as  they  disturb  exceedingly  the  relations  of  coordina¬ 
tion.  If,  however,  we  consider  only  the  latter,  and  if  we  choose  glasses  which  cast 
the  virtual  images  of  the  objects  in  question  exactly  in  the  position  of  the  far-point, 
the  patients  then,  as  a  rule,  find  them  too  weak,  and  while  using  them  are  unsatis¬ 
fied,  whilst  a  slight  demand  upon  the  muscle  of  accommodation  usually  proves  very 
agreeable. 

The  necessity  of  such  a  choice  of  glasses  appears  especially  in  musicians,  who 
are  obliged  to  hold  the  notes  at  a  fixed  distance,  about  18-30  inches  distant  from 
the  eye. 

In  myopia  of  less  than  6  inches’  far-point,  the  patient  should  use  glasses  that  are 
too  weak.  Hence,  he  can  use  the  proper  glasses  for  near  objects,  and  generally 
does  so  without  injury,  as  he  usually  places  a  second  glass  in  the  form  of  “  eye¬ 
glass”  before  his  spectacles  when  regarding  distant  objects. 

The  refractive  value  of  such  an  eye-glass  may  be  easily  computed  from  the 
formula  —  }- —  £  = — in  which  /is  the  focal  length  of  the  glass,  p  that  of  the 
two  glasses  taken  together  or  of  the  completely  correcting  glasses  and  g  the  desired 
focal  length  of  the  eye-glass.  There  results  namely : —  \ 

g-  p-t-f  0V 

4.  The  periods  of  progressive  growth  of  posterior  stapliylo^wre quire  particular 

attention.  As  long  as  this  has  not  become  stationa :  y,  the  defined  rules  must 

be  followed  very  carefully,  and  any  overburdening  qii^datyse  of  congestion  of  the 
eye  should  be  most  carefully  avoided.  If  the  disfc^  appears  to  be  advancing 
rapidly,  the  above  rules  no  longer  suffice ;  then ^.absolute  rest  is  required,  if  we 
Would  arrest  the  process.  O 

Above  all,  it  is  necessary  to  entirely  g’m  any  employment  that  strains  the 
eJ'ei  as  reading,  writing,  &c.,  and  to  protojpU^e  eye  from  dazzling  light,  and  par¬ 
ticularly  from  strong  contrasts  of  illurnl™Swn. 

5.  The  senile  changes  in  the  eve*d0Hve  great  attention  on  account  of  the:r  in- 
on  the  length  and  posit  iaqjjf  the  clear  visual  distance.  They  increase  the 

e*penditure  of  accominodatio*n£^  distinct  vision  at  short  distances  lying  within  the 
for  point,  in  proportion  as  tl^year  point  recedes  from  the  eye.  The  result  of  this 
3^s^©Hry  employments  of  the  myope  now  overburden  the 
the  eye.  The  myope  then  aids  himself,  to  a  certain 
extent,  by  increasing  tne  distance  of  the  object ;  but  when  this  increase  has  gone 
88  ^  as  the  natateqf  the  employment,  or  the  size  of  the  necessary  visual  angle, 


ls>  that  the  former  c 
niuscle,  and  may  ench^ 
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permits,  the  habitual  employment  must  be  given  up,  or  spectacles  used  which 
throws  virtual  images  of  the  object  at  the  most  convenient  distance,  nearer  to  the 
far  point  of  the  myopic  eye. 

In  low  grades  of  myopia,  when  the  object  must  be  brought  near  to  the  eye,  it 
is  frequently  necessary  to  use  weak  convex  glasses,  which  throw  upright  enlarged 
virtual  images  of  the  objects  lying  within  their  focus,  beyond  the  distance  of  the 
object. 

But  in  high  grades  of  near-sightedness,  in  which,  as  above  advised,  concave 
glasses  are  used  for  near  vision,  it  becomes  necessary,  instead  of  the  spectacles  for¬ 
merly  used,  to  choose  weaker  ones,  in  order,  by  this  means,  to  increase  the  distance 
of  the  virtual  image,  the  distance  of  the  object  remaining  the  same.  If,  later,  the 
distance  of  the  far  point  moves  off,  the  spectacles  used  for  greater  distance  must 
be  exchanged  for  others,  whose  focus  answers  to  that  of  the  last  far  point.  In  the 
highest  degree  of  myopia,  in  which,  as  a  rule,  too  weak  glasses  are  used,  a  change 
of  glasses  is  rarely  needed. 

6.  In  cases  of  myopia,  where,  in  looking  at  near  objects,  binocular  vision  exists, 
and  the  impossibility  to  effect  the  convergence  of  the  optic  axes  necessary  for  certain 
employments,  or  to  keep  it  up  long,  shows  itself,  prismatic  (or  so-called  dissecting 
glasses)  are  indicated.  (See  Treatment  of  Asthenopia.) 


In  high  degrees  of  short-sightedness,  where  the  demands  on  the  internal  recti  are  i 
cessive,  it  is  at  present  advised  not  to  await  the  occurrence  of  asthenopia,  but  from  the  first  to 
use  prismatic  glasses,  and  if  these  do  not  answer  the  purpose,  to  lay  back  the  external  rectus 
muscle,  in  order  to  forestall  the  bad  effects  as  much  as  possible.  It  is  also  thought  that  the 
tenotomy  has  a  beneficial  influence  on  the  subsequent  course  of  the  bathymorphia,  and  may  even 
prevent  its  advance.  ( Graefe .)  But  on  the  whole  it  is  better  to  postpone  operating  till  it  becomes 
absolutely  necessary.  (See  Asthenopia.) 

We  cannot  sufficiently  caution  against  such  an  undertaking.  In  case  we  could  by  means  of 
it  really  put  a  stop  to  the  progress  of  the  main  trouble,  the  gain  would  be  all  too  dearly  bought 
by  disturbances  in  the  power  of  projection,  and  by  the  consequent  unavoidable  exclusion  of 
the  one  eye  from  binocular  single  vision. 
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VI.  2.  S.  219,  et  seq.,  IX.  1.  S.  105,  135-154 ;  Anomal.  dnHjrf.  u.  Acc.  Wien.  1866.  S.  74,  et 
seq. — Ed.  Jaeger ,  Einstellungen  des  dioptr.  ApparatesA^m.  1864.  S.  25,  et  seq. — Hasner ,  kL 
Vortrage,  Prag.  1860.  S.  31,  et  seq. — Ruete ,  Lehrb.  ^Niiphth.  I.  Braunschweig.  1853.  S.  220, 
223.— Graefe,  A.  f.  O.  II.  1.  S.  160,  III.  1.  S.  3JJ§^©piontbl.  1863.  S.  355-360, 1865.  S.  392.- 
Burow ,  ein  neues  Optometer,  Berlin,  1863,  Iteb<a*clie  Reihenfolge  der  Brillenbrennweitem 
Berlin,  1864;  A.  f.  O.  IX.  2.  S.  228,  XII.  4  S!~308.  kl.  Monatbl.  1866.  S.  293 .—Helmholtz, 
Beschreibung  eines  Augenspiegels.  BerlhOlKol.  S.  38. — Schweigger ,  Vorlesungen  fiber  den 
Gebrauch  des  Augenspiegels.  Berlin.  1S&1.  sT58. — Schuerman ,  Vijfde.  Jaarl.  Verslag.  Utrecht. 
1864.  S.  1.  ;  kL  Monatbl.  1864.  S.  92 ,9*}Cknapp,  A.  f.  O.  VI.  2.  S.  7.— Boyer,  Derde  Jaarlijsch. 
Verslag.  Utrecht.  1862.  S.  209.— Anomalien,  etc.  S.  339. —  Virschoor,  Zesde  Jaarl. 
Versl.  Utrecht.  1865.  S.  97.  der  Nystagmus,  etc.  Berlin.  1857.  S.  40. — Arlt,  die 

Krankheiten  des  Auges.  UlO^ag.  1856.  S.  238. — JR.  Cohn ,  deutsche  Klinik.  1866.  Nr.  5,  kl. 
Monatbl.  1866.  S.  188, 19 ^-yramer,  Het.  Aceommodatievermogen.  Haarlem.  1853.  S.  141, 145, 
146. — Fahrner,  Wien^Jabrfr  f.  Kinderheilkunde,  VI.  S.  151-168;  kl.  Monatbl  1866.  S.  189.- 
Oir and- Teuton ,  kl.*l&5ktbl.  1864.  S.  316,  318  ;  Congress  intern,  d’ ophth.  Paris.  1863.  P.  102.— 
Zehender ,  kl.  Mo^J^l  1866.  S.  1-17,  203. — Javal ,  nach  Burow.  A.  f.  O.  XIII.  2.  S.  308.— 
Haase ,  Pagejff^QW.  klin.  Beobachtgn.  III.  Wiesbaden.  1866.  S.  102. — Beer ,  Lehre.  v.  d. 
Augenkran^^^bn.  II.  S.  653,  654. — Reute ,  Schmidt’s  Jahrbiicher.  134.  Bd.  S.  217. — Graefe , 
kl.  MonaiblX869.  S.  227. — Schweigger ,  Gottinger  Nachrichten  1870.  Nro.  9. — H.  Cohn ,  kl. 
Mon^blN^67.  S.  357;  1868.  S.  49;  Untersuchung  der  Augen  von  10.060  Schulkindern.  beip- 


AUTHORITIES. 


717 


zig.  1867;  Berlin.  Med.  Wochenschrift.  1867.  Nro.  50;  1868.  Nro.  50. — Ainsiaux ,  Congres 
intern,  d’ophth.  Paris.  1868.  S.  180. — Pagenstecher,  kl.  Beob.  III.  S.  102. — Coccius ,  der 
Mechanismus  der  Accommodation.  Leipzig.  1868.  S.  67-109. — Ed.  Meyer,  kl.  Monatbl.  1869. 
S.  351.—  Dobrowolski  ibid.  1968.  Beil.  S.  3,  93,  141,  175,  181,  201. — Mauthner ,  Lehrb.  d.  Oph¬ 
thalmoscopic  S.  161,  190. — Kaiser ,  A.  f.  O.  XIII.  2.  S.  353. — Liebreich,  ibid.  VIII.  1.  S.  261. 
Zeheiider ,  kl.  Monatsbl.  1868,  S.  37. —  Woinow,  Centralbl.  1869,  No.  56. — Lagneur ,  ibid.  S. 
362.  _ Schumann,  Experimentaluntersuchungen  iiber  die  Baufehler,  etc.  Leipzig,  1869. — Noyes, 
Archiv  fur  Augen — und  Ohrenheilkde.  I.  S.  1 54. 


Hypermetropia. 


Symptoms. — The  chief  symptoms  of  this  disease  are  the  lowering  of  the  refrac¬ 
tion  below  what  is  called  the  normal  zero,  that  is  to  say  the  removal  of  the  far- 
point  from  positive  infinity  to  a  negative  distance,  and  a  consequent  inability  of 
the  eye  to  unite  convergent  rays  into  distinct  images  on  the  retina. 

Hypermetropia  is  that  condition  of  the  eyeball,  in  which  its  antero-posterior  diameter  is 
too  short,  and  hence  the  focus  of  its  dioptric  system  is  situated  behind  the  layer  of  rods  and 
cones  of  the  retina. — Bonders. 


1.  The  distance  of  the  far-point  may  vary  in  all  negative  values.  Still  hyper¬ 
metropia  is  only  of  significance  in  practice  when  the  refraction  reaches  a  very  low 
degree,  that  is,  when  the  far  point  is  approached  to  within  a  few  feet  of  the  eye,  on 
the  optic  axis  elongated  posteriorly. 

For  measuring  the  distance  of  the  far-point,  we  generally  content  ourselves  in 
practice  with  finding  out  the  strongest  convex  lens,  which  placed  immediately 
before  the  eye,  renders  still  possible  the  clear  and  distinct  vision  of  distant  objects 
under  a  visual  angle  of  5  minutes.  The  focal  length  of  this  glass  diminished  by  its 
distance  from  the  eye,  gives  the  desired  distance  of  the  far-point,  and  its  reciprocal 
value  the  degree  of  hypermetropia. 

It  is  evident,  that  by  such  a  procedure  the  exact  state  of  refraction  cannot  be 
found.  The  relations  of  co-ordination  between  the  ciliary  and  converging  muscles 
do  not  admit  of  a  complete  relaxation  of  the  muscles  of  accommodation  in  a 
parallel  position  of  the  visual  lines.  The  lens  moreover.^H*ch  in  hypermetropes  is 
maintained  uninterruptedly  in  a  certain  degree  of  con^aw^ty,  with  insufficient  elas¬ 
ticity  does  not  always,  even  if  ever,  spring  back  toi^fratural  shape,  even  when  the 
ciliary  muscle  is  completely  relaxed;  and  theref<WSme  refraction  remains  somewhat 
increased.  In  order  to  determine  correctly  th^S&m  distance  of  the  far-poiiTt  to  an 
approximate  degree,  it  is  therefore  inclisrfffrlpjjle  to  fully  relax  the  muscle  of  ac¬ 
commodation  for  some  time  by  repc&te&^nstillations  of  a  strong  solution  of 
atropine. 

If  at  this  examination  the  pupil^^idely  dilated,  the  glass  should  be  covered,  except  a 
part  the  size  of  the  ordinary  pupibx^erwise  the  symmetry  of  curvature  of  the  cornea  an 
lens  shows  itself,  and  impairs  ^Optometers  can  only  be  used  when  they  are  made  wi 

regard  to  chosen  negative  disAaMes.  They  give  even  less  reliable  results  than  in  emmetropia 
and  myopia.  The  optha/nojrope  renders  good  service,  provided  that  the  muscle  of  accom 
modation  of  the  eye  exaimfh^o.  is  paralyzed  by  mydriatics,  and  the  examiner  knows  the  state 
of  his  own  accommS^g^n  while  using  the  instrument.  If  in  (Fig.  108)  the  eye  examined 
is  hypermetropic  i^jNiccommodated  for  o  or  g  the  examining  eye  JB  by  means  of  a  simp 
illuminating  S  will  obtain  a  distinct  image  of  the  fundus  of  A,  if  its  accommodation 

is  bo  or  fe^r.^^^Klistance  of  the  far-point  of  the  eye  A  then  appears  as  bo-ba  or  as  b<j-ba. 
myopic  eve  Bvcan  naturally  obtain  by  a  simple  illuminating  mirror  a  distinct  image  of  A  on  j 
whent^&Xis  hypermetropic  in  a  high  degree.  If  however  B  were  in  high  degree 
mqtropl^j  mien  A  must  be  hypermetropic  in  a  slight  degree,  in  order  that  the  fundus  of  1 16 
lalftqL  should  be  distinctly  seen. 
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If,  however,  the  illuminating  mirror  is  combined  with  a  correcting  lens,  and  therefore  the 
examination  be  made  with  the  upright  image,  these  restrictions  are  done  away  with  and  the 


focal  length  of  the  glass  necessary  for  distinct  vision  combined  with  the  known  accommodation 
of  the  eye  B  furnish  the  necessary  factors  for  the  computation  of  the  refraction  of  A.  The 
formula — £=  +  p — ^  here  again  holds  good,  in  which  a  signifies  the  accommodation  of  the  eye 
B,  p  the  focal  length  of  the  lens,  and  a  the  accommodation  of  the  examined  eye  A  plus  the 
distance  of  the  mirror.  If  the  eye  A  (Fig.  109)  were  accommodated  for  g  and  B  for  o,  then 
would  a=gb  and  a=ob ;  a  concave  lens  would  then  be  necessary  for  distinct  vision.  When 


.  Fig.  109.] 
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1st  plainly  be  employed.  In 
and  a  convex  lens  is 
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~v 


however  A  is  accommodated  for  o  and  B  for  </,  a  convex  la 
case  B  is  absolutely  hypermetropic,  the  formula  takes  the 
necessary  under  all  conditions. 

The  magnified  condition  in  which  the  fundus  of  a  l^^brmetropic  eye  compared  with  that  of 
an  emmetropic  eye  is  perceived,  is  also  of  some  ^Jpe.  In  the  inverted  image  the  relative 
enlargement  is  a  considerable  one,  particularl^JL:  3  :  :  6  :  1,  Schweigger)  when  the  hyper- 
nietropia  depends  upon  a  flattened  constriKjtifiy  4?  moreover  increases  as  the  distance  of  the 
g  ass  from  the  eye.  In  the  upright  image^^i  very  slight,  especially  when  in  the  main  equa¬ 
tion  the  n  appears  diminished  ( Mautjpfen^chweigger). 

[See  Appendix,  for  momVjJJcnded  remarks  on  examination  with  the  upright 

image],  ^AJT 

2.  The  near-point  ^Xtojlie  at  either  a  positive  or  negative  distance  from  the  eye  ; 
^nce  the  distance  o^^inct  vision  is  sometimes  interrupted,  again  it  is  negative 
throughout  its  enbiA  length. 

^  e  speakAirtyi  first  case  of  a  facultative  hypermetropia,  in  the  latter  of  an  abso- 
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lute  hypermetropia,  without  there  being  thereby  necessarily  different  degrees  of 
hypermetropia  designated,  since  the  position  of  the  near-point  depends  not  only 
upon  the  minimum  refraction  but  also  upon  the  extent  of  the  range  of  accommoda¬ 
tion,  and  consequently  a  hypermetropia  of  equal  value  may  be  represented  as  facul¬ 
tative  and  absolute.  This  will  be  best  rendered  intelligible  by  placing  a  number  of 
cases  of  negative  refraction  by  the  side  of  one  another,  and  adding  to  each  a  fixed 
difference,  |,  Vo,  etc. ;  that  is  to  say,  ascertaining  the  maximum  refraction  by  fixed 
range  of  accommodation,  and  out  of  this  the  near-point. 

Moreover,  we  then  see  immediately  that  cases  of  refraction  of  a  low  degree  give, 
with  normal  or  even  increased  range  of  accommodation,  distances  of  the  near-point, 
which  are  not  very  essentially  distinguished  from  normal,  and  that  a  hypermetrope 
with  a  highly-increased  range  of  accommodation  may  have  a  shorter  distance  of  the 
near-point  than  an  emmetrope  with  the  normal  range  of  accommodation. 

Generally,  a  relative  hypermetropia  is  also  distinguished.  By  the  latter  we  un¬ 
derstand  a  hypermetropia,  in  which  the  near-point  can  only  become  positive  when 
the  axes  of  vision  cross  in  front  of  the  point  fixed  ( Bonders ) ;  in  other  words,  when 
the  eye  gives  up  binocular  vision  and  squints  inward. 

In  order  to  ascertain  the  position  of  the  near-point  it  is  sufficient  in  facultative 
hypermetropia  to  make  use  of  the  procedure  proposed  for  the  same  purpose  in 
myopia,  namely,  the  determining  of  the  smallest  positive  distance  at  which  the  eye 
is  in  a  condition  to  see  objects  under  an  angle  of  five  minutes  clearly  and  distinctly. 
In  absolute  hypermetropia  a  convex  lens  corresponding  to  the  distance  of  the  far- 
point  must  be  placed  before  the  eye,  and  then  the  shortest  distance  measured,  in 
which  clear  and  distinct  perceptions  may  still  be  obtained  with  this  glass.  From 
this  value  and  from  the  focal  length  of  the  glass  in  use,  the  distance  of  the  virtual 
image  may  easily  be  reckoned,  and  by  subtraction  of  the  distance  of  the  glass  from 
the  eye  we  know  the  position  of  the  near-point. 
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contracting  the  pupil,  and  thus  perceptibly  increasing  his  clear  visual  distance  by  a  considera¬ 
ble  amount  in  a  positive  direction.  He  is  accustomed,  therefore,  in  examining  near  objects,  to 
llink  as  the  myope  does,  and,  if  possible,  so  to  place  himself  that  the  object  and  the  eye  may 
be  strongly  illuminated.  By  the  exercise  of  the  maximum  of  his  po  wer  of  accommodation 
then,  not  only  is  the  difference  of  the  posterior  converging  point  lessened,  but  the  pupil  is  more 
contracted,  and,  when  he  can  no  longer  change  the  size  of  the  circles  of  dispersion,  he  seeks  to 
lessen  their  action  by  bringing  the  object  near  to  the  eye,  since,  in  inverse  proportion  to  the  dis¬ 
tance  of  the  object,  the  visual  angle,  and  hence,  also,  the  bright  nucleus  of  the  circle  of  disper¬ 
sion  increases,  and  hence  the  latter  overcomes  the  indistinct  contours.  By  continued  practice, 
wonderful  power  of  doing  away  with  circles  of  dispersion  is  often  acquired,  so  that  it  is  not 
rare  to  find  young  patients  with  hypermetropia,  who,  with  the  naked  eye,  read  medium,  and 
even  very  fine  print,  sew,  &c. ,  provided  they  can  illuminate  the  eye  and  the  object  sufficiently 
to  contract  the  pupil.  Where  the  illumination  is  weaker  and  the  pupil  more  dilated,  the  diffi¬ 
culty  of  adjustment  becomes  more  evident,  and  may  even  go  so  far  that  absolute  hypermo- 
tropes  find  difficulty  in  going  about  alone,  in  dim  twilight,  or  rather  dark  rooms. 

4.  It  is  also  important  to  note  here  that,  not  unfrequently,  in  high  degrees  of 
facultative ,  and  almost  always  in  high  degrees  of  absolute ,  hypermetropia,  there  is 
marked  diminution  of  sharpness  of  vision.  With  increasing  age,  this  progresses 
much  more  rapidly  than  it  does  in  emmetropia.  This  is  partly  explained  by  the  fact 
that,  on  account  of  the  relative  distance  of  the  posterior  focus,  the  retinal  images 
appear  smaller ,  partly  by  a  deficient  development  of  the  sensitive  parts  of  the  eye. 
Another  important  fact  is,  that  in  high  grades  of  hypermetropia  there  is  almost 
always  an  asymmetry  of  the  cornea  and  lens  {Bonders). 

Causes. — Hypermetropia  maybe  the  result  as  well  of  a  shortening  of  the  axis  of 
the  globe,  as  of  decrease  in  curvature  of  the  separate  refracting  surfaces,  or  of  a 
diminution  in  the  refractive  conditions  of  the  lens. 


This  is  seen  directly  from  the  main  equation  N=  n}  sin.  P,  where  the  length  of  the  axis  of 
the  globe  is  represented  by  sin.  P ,  and  the  relations  of  refraction  and  curvature  are  represented 
by  the  factor  n. 


1.  Hypermetropia  really  often  results  from  a  defective  form  djQtlii  eye-ball, 

|  especially  an  abnormal  shortening  of  the  optic  axis.  This  do^£$  the  so-called 
it  formation,”  plathy morphia,  is  often  congenital,  and  fiCmiently  hereditary 
Jaeger).  Where  it  reaches  a  very  high  grade,  it  sho^wself  very  markedly 
I  by  the  deep  position  and  actual  or  apparent  smallness eye. 

On  careful  examination,  the  lateral  portions  of  the  eye  found  to  be  more  strongly  curved, 
b  opposition  to  the  state  in  bathymorphia,  the  globe  ha^p-own  more  in  width  than  in  length ; 

appears  pressed  together  from  behind  forward,  thaiPjk,  flattened  antero-posteriorly ;  and  the 
anterior  chamber  is  often  much  contracted.  Thia^jLraends  upon  an  increase  of  convexity  oc- 
|  casioned  by  the  constant  effort  at  accommodaAuj^yJ^perhaps  also  on  the  advanced  position  of 
lens,  and  causes  the  cornea  generally  to somewhat  flatter.  An  actual  flattening  of 
I  cornea  is  not,  however,  one  of  the ^pe<^ljarities  of  hypermetropic  ( plathy m orphic)  eyes. 
On  the  contrary,  in  high  grades  of  con^nijhl  hypermetropia,  where  the  CQrnea  is  smaller,  it  is 
often  more  strongly  curved.  ( Donclfr u.)  At  the  same  time  the  optical  vertex  of  the  cornea 
ls  dmost  always  displaced  inward*X^ne  axis  of  vision  and  the  long  axis  of  the  cornea  inclose 
I  greater  angle  than  is  the  emmetropes.  Not  unfrequently  they  even  cut  the  cornea 

I  so  far  inward  from  its  c«A\m  curvature,  that  when  they  are  parallel,  the  eyes  appear  to 
I  ^Ulnh  divergently  {Do ?*cJl^^and  the  motion  outward  of  the  axis  of  vision  is  much  limited. 
I [Schuerman.)  It  is  unfcertStin  whether  hypermetropia  is  accompanied  by  a  slighter  curvature 
of  the  crystalline.  T^ers. )  It  is  said  that  decided  plathymorphia  is  accompanied  by  shal- 

|  ow  orbits,  and  cjmseljnently  the  entire  countenance  has  a  flat  appearance.  (. Bonders .) 
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The  range  of  accommodation  appears  in  this  form  of  hypermetropia  very  often 
markedly  increased  in  young  individuals,  far  surpasses  J  and  even  reaches  J.  This 
should  not  excite  any  surprise,  as  in  hypermetropia  the  ciliary  muscle  is  from  child¬ 
hood  very  strongly  brought  into  play,  and  the  circular  fibers  especially  active  in  I 
accommodation  are  generally  excessively  developed.  Under  such  circumstances 
cases  occur  sufficiently  often,  in  which  the  range  of  accommodation,  in  spite  of  | 
youth  and  great  activity  of  the  ciliary  muscle,  scarcely  reaches  and  is  even  con¬ 
siderably  less.  It  seems  that  it  is  exactly  in  these  cases  in  which  a  convergent  stra-  I 
bismus  is  threatened.  Still  the  diminution  of  the  range  of  accommodation  is,  under  | 
such  existing  circumstances,  by  no  means  always  a  real  one,  but  often  in  fact  a 
apparent  one,  since  in  practice  we  take  into  account  usually  not  the  really  most  I 
extreme  minimum  refraction,  but  rather  the  minimum  refraction  manifest  in  paral¬ 
lelism  of  the  visual  lines. 

Another  consequence  of  this  morbid  condition  is,  that  the  range  of  accommoda¬ 
tion  in  the  same  individual  varies  according  to  time  and  circumstances.  The 
manifest  distance  of  the  far-point  is  dependent  r.s  well  upon  range  of  relative  a 
eommodation  as  upon  the  occupation  of  the  individual  and  upon  the  greater  or  I 
slighter  elasticity  of  the  lens:  it  is  one  after  prolonged  rest,  another  after  pro¬ 
longed  efforts  of  the  ciliary  muscle  to  obtain  near  vision. 

A  further  consequence  of  the  defective  determination  of  the  distance  of  the  far-point  is  the 
apparent  rarity  of  hypermetropia  in  youth.  According  to  statistical  investigations  (II  Cohn) 
myopia  appears  in  children  and  young  persons  four  times  as  often  as  hypermetropia.  These 
calculations  were  limited  solely  to  individuals  who  were  at  school,  and  who,  therefore,  had 
caused  the  lens  to  assume  a  greater  curvature  by  great  and  continuous  accommodation,  and  j 
who  might  perhaps  have  acquired  a  staphyloma  posticum.  With  this  view  agrees  the  circum¬ 
stance  that  the  number  of  hypermetropes  and  the  degree  of  the  error  .of  refraction  can  show  j 
no  increase  during  the  period  of  study,  but  increased  rapidly  after  termination  of  school-life. 

2.  Another  cause  of  hypermetropia,  which  has  hitherto  attracted  but  little  at¬ 
tention,  lies  in  the  congenital  abnormal  flatness  of  tliyArnea,  and  perhaps  of  the  | 

lens  also  (  Dondard).  x\  > 
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lens  also  {Bonder s). 

Diminutions  of  convexhy  of  the  different  surface dioptric  apparatus  is  sometimes 
also  acquired.  Inasmuch,  however,  as  the  cur  then  always  very  irregular,  the  result 

will  be  not  so  much  hypermetropia,  but  rather  i*S^5iar  astigmatism  with  far-sightedness  as 
the  basis.  Under  this  head  come  those  casear^Wl^tening  of  the  cornea,  which  result  from  the 
shrinkage  of  cicatrices,  and  those  of  diminime*  in  the  volume  of  the  lens,  which  usually  arise  I 
from  the  retrogressive  metamorphosis  o^Ngartial  cataracts.  In  hypermetropia  of  the  latter  | 
kind  the  range  of  accommodation  is  alwhgre  reduced  to  nothing. 

3.  A  further  very  freqimijiQjource  of  hypermetropia  is  cataract  operations,  < 
anything  that  removes  ^SAufens  from  the  optic  axis.  The  hypermetropia  thus  I 
caused  is  always  absoii^yhid  of  a  high  grade,  the  negative  distance  of  the  far-p0^  I 
is  very  short,  so  thayc^nvex  lenses  of  very  short  focus  are  required.  The  variation  | 
between  differejijg^ses  depends  mostly  on  differences  in  the  natural  forms  of  the 
eye.  In  very/riSopic  eyes,  the  hypermetropia  caused  by  aphakia  is  usually  less 
than  one-fo^mi;  in  other  cases  it  is  over  that  amount.  Under  such  circumstances 
the  pov^^yf  accommodation  is  entirely  lost.  Cases  may  occur  now  and  then,  where 
eyes,  tiia^  have  lost  their  lenses,  retain  the  power  of  seeing  objects  at  different  dk 
tcNJw^witli  a  suitable  lens,  or  without  one.  But  this  depends  on  an  unusual  asyiu- 

[y  of  the  cornea,  on  a  very  marked  regular  corneal  astigmatism.  {Bonders.)  ® 
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may  do  assisted  by  a  very  narrow  pupil  and  the  cultivated  power  of  suppressing 
circles  of  dispersion.  These  cases  of  such  excellent  vision  are  relatively  very  rare. 
As  a  rule,  besides  the  loss  of  accommodation,  there  is  a  decided  diminution  of  sharp¬ 
ness  of  vision,  which  is  caused  by  the  frequent  occurrence  of  opacity  of  the  posterior 
capsule  and  vitreous,  after  the  extraction  of  the  lens ;  sometimes,  also,  by  irregular 
curvature  of  the  cornea. 

4.  Most  frequently  hypermetropia  is  caused  by  the  senile  degeneration  of  the 
lens — that  is,  by  the  flattening  of  the  crystaline,  accompanying  its  increase  of  consist¬ 
ence  and  the  consequent  increase  of  the  regularity  of  the  density  in  the  different 
layers.  These  very  peculiar  physiological  circumstances  always  show  themselves 
first  by  a  decrease  of  the  extent  of  accommodation,  also  by  a  removal  of  the  near 
point;  the  simultaneous  lessening  of  the  natural  refractive  condition  of  the  eye— that 
is,  the  removal  of  the  far  point — is  hidden  by  involuntary  contraction  of  the  muscle  of 
accommodation.  It  requires  the  powerful  action  of  mydriatics  to  render  it  evident. 
In  eyes  that  have  been  ?mrma7-sighted,  it  appears  as  if  there  were  only  a  question  of 
an  anomaly  of  accommodation,  of  a  lessening  of  the  distance  of  clear  vision  from  a 
simple  increase  of  the  distance  of  the  near  point;  that  is,  of  a  condition  which  was 
formerly  described  as  far-sightedness  (presbyopia,  in  the  strict  sense  of  the  word). 
With  increasing  senescence  of  the  lens,  however,  the  error  of  refraction  becomes 
evident  and  increases  more  and  more ;  while  simultaneously,  on  account  of  increas¬ 
ing  opposition  of  the  lens  to  accommodative  change  of  form,  and  finally  on  account 
of  senile  decrease  of  strength  of  the  muscle,  the  extent  of  accommodation  diminishes 
in  more  rapid  progression.  The  apparently  pure  error  of  accommodation  is  always 
more  prominent  than  the  actual  affection,  which  is  a  hypermetropia  combined  with 
a  decided  limitation  of  accommodation.  (See  Course.)  According  to  the  axiom :  a 
$otiori  fit  denomination  the  great  frequency  of  cases  from  this  cause  justifies  the 
original  designation  of  this  error  of  refraction  as  hyperpresbyopia. 


The  Course  and  Results  vary  greatly  according  to  the  cause  of  the  affection. 

1.  Decided  plathymorphia  is  rarely  observed  in  babes.  It  usufcw  begins  in 
childhood,  and  increases  gradually,  as,  with  the  growth  of  the  body^A^disproportion 
between  the  different  diameters  of  the  eye  increases.  {Ed.  Jaegerffc) On  the  comple¬ 
tion  of  growth,  however,  the  form  of  the  eye-ball  appears  tpA^Come  settled,  and  a 
further  decrease  of  the  refraction  appears  to  depend  soleta^w  increased  density  of 
the  lens,  and  hence  to  accompany  limitation  of  the  aj&m&Jiodation. 

Still,  it  not  uncommonly  happens  that  the  far-sightedno^/aused  by  the  shortness  of  the 
eyeball  suffers  a  diminution  in  degree  during  the  period  or^routh,  the  state  of  refraction  there¬ 
fore  increases  or  myopia  may  even  result.  In  some  casCjykdth  further  growth  of  the  globe  the 
disproportion  between  its  separate  diameters  mav^fcjdone  away  with,  or  the  shortness  of  the 
optical  axis  may  be  compensated  for  by  increas^^^ curvature  of  the  cornea.  As  a  rule  the 
reason  of  the  increase  of  the  refraction  is  wita0j5oubt  the  increase  of  convexity  of  the  lens 
caused  by  the  prolonged  efforts  at  accommjS^fcaon,  together  with  the  greater  development  of 
the  circular  fibres  of  the  ciliary  particularly  the  acquisition  of  a  staphyloma 

posticum.  VJ' 


The  shortness  of  the  ey/ticM  very  often  (in  61  per  cent,  of  children  manifestly 
hypermetropic,  II.  Co7m^TKms  to  convergent  squint,  since  the  amount  of  accom¬ 
modation  necessary  vision  is  more  easily  set  up  and  maintained  under  forced 

attempts  at  convergence.  In  many  cases  it  merely  amounts  to  giving  up  binocular 
single  vision ;  «q^^e  is,  as  it  were,  neglected  with  the  binocular  part  of  its  field 
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of  vision,  the  portion  of  the  retina  in  question  becomes  more  and  more  blunted  tc 
perception,  and  finally  becomes  entirely  incapable  of  finer  powers  of  perception. 

When  the  body  has  completed  its  growth,  such  evil  effects  are  scarcely  to  be 
feared.  Later  in  life,  hypermetropes  are  subject  to  accommodative  asthenopia. 
This  may  occur  early,  when  the  hypermetropia  is  congenital,  but,  as  a  rule,  it  does 
not  come  on  till  about  the  twenty-fifth  year,  when  the  increasing  density  of  the  lens 
offers  greater  opposition  to  accommodation.  With  increasing  density  of  the  lens, 
accommodation  is  diminished,  just  as  in  normal  or  myopic  eyes.  Subsequently, 
from  flattening  and  regular  partition  of  the  density  in  the  different  layers  of  the 
lens,  there  is  a  shortening  of  the  distance  of  the  negative  far-point ;  the  hyperme¬ 
tropia  increases. 

2.  In  eyes  deprived  of  the  lens,  the  focus  of  the  dioptric  apparatus  can  not  vary 
much.  Still,  it  is  asserted  by  many  that  in  excessively  myopic  persons  who  have 
undergone  a  cataract  operation,  there  is  a  new  increase  of  the  refraction  even  up  to 
slight  degrees  of  myopia  (. Mooren ). 

But,  even  under  the  most  favorable  circumstances,  the  exercise  of  accommoda¬ 
tion  necessary  to  such  employments,  soon  exceeds  the  given  power  of  the  organ  in 
question.  The  muscle  of  accommodation,  which,  on  account  of  the  increased  dis¬ 
tance  of  the  near  point,  must  contract  almost  to  the  maximum,  to  bring  the  lens  to 
the  necessary  convexity,  soon  tires,  and  at  the  same  time  very  disagreeable  painful 
feelings  are  developed  in  the  ciliary  region.  (See  Asthenopia.) 

Finally,  with  progressive  hardening  of  the  lens,  and  increasing  senile  involution 
of  the  muscle  of  accommodation,  the  near -point  recedes,  the  range  of  accom¬ 
modation  sinks  far  below  its  normal  value  to  -fe,  iV,  even  to  ^5-  and  less,  and 
renders  such  employment  impossible  for  the  naked  eye.  The  patient  can  only  see 
objects  which  give  a  sufficient  visual  angle  when  at  a  distance  of  some  feet 

Treatment. — We  can  scarcely  effectually  prevent  the  development  and  increase 
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2.  The  object  in  using  the  glass,  considered  from  the  theoretical  side,  is  evidently 
to  cause  the  hypermetrope  to  see  clearly  and  distinctly  at  every  distance  with  one 
and  the  same  amount  of  accommodation,  like  an  emmetropic  eye,  and  therefore  not 
only  to  correct  completely  the  error  of  refraction,  but  also  the  somewhat  defective 
range  of  accommodation.  Where  the  range  of  accommodation  is  normal  this  ser¬ 
vice  will  be  rendered  by  a  convex  lens,  whose  positive  refractive  value  is  equal  to 
the  negative  state  of  refraction,  in  which  the  necessary  distance  of  the  glass  from 
the  optical  center  of  the  eye  is  not  regarded.  In  case,  however,  the  range  of  accom¬ 
modation  were  diminished  or  even  zero,  the  refractive  value  of  the  convex  lens  in 
relation  to  the  diminution  of  the  range  of  accommodation  would  naturally  be 
raised  as  soon  as  the  question  arose  of  obtaining  a  clear  and  distinct  image  of  near 
objects.  In  practice,  however,  the  glasses  selected  according  to  this  principle  are 
always  very  much  too  strong,  the  hypermetrope  always  feels  extremely  uncomforta¬ 
ble  while  using  them,  asthenopic  troubles  soon  appear,  which  compel  the  discontin¬ 
uance  of  the  use  of  the  glasses.  Here  we  must  again  take  into  account  that  the 
hypermetrope  was  formerly  compelled  to  work  with  a  very  large  amount  of  accom¬ 
modation,  and  now,  provided  with  a  glass,  is  called  upon  to  perform  the  same 
occupations  with  a  much  smaller  amount  of  accommodation.  After  great  and  con¬ 
tinued  efforts  at  accommodation,  however,  the  flattening  of  the  lens  is  not  always 
proportional  to  the  relaxation  of  the  ciliary  muscle,  but  frequently  remains  below 
it,  so  that  the  accommodation  in  question  makes  a  proportionately  greater  relaxation 
of  the  ciliary  muscle  necessary.  This  great  relaxation  of  the  muscle  of  accommo¬ 
dation,  however,  the  distance  of  the  object  being  unchanged,  brings  with  it  a  very 
great  disturbance  of  the  intimate  coordinate  relations,  which  will  not  be  borne.  The 
hypermetrope,  therefore,  always  prefers  to  combine  a  greater  amount  of  accommo¬ 
dation  with  the  corresponding  amount  of  convergence,  and  can  do  this  so  much  the 
sooner,  as  the  circular  fibers  of  the  ciliary  muscle,  by  reason  of  their  greater  devel¬ 
opment,  facilitate  essentially  the  work  of  accommodation. 

In  determining  the  correcting  glasses,  therefore,  it  is  not  the  reallv^treme  dis¬ 
tance  of  the  far-point  which  is  the  standard,  but  rather  the  manif^^liltance  ;  in 
other  words,  the  convex  lens  to  be  chosen  must,  on  the  whole,  a  somewhat 

smaller  refractive  value  than  would,  in  fact,  correspond  to  tho^psgree  of  the  hyper- 
metropia. 

a.  In  facultative  hypermetropia  the  use  of  correctingH0j^ses  for  seeing  at  a  dis¬ 
tance  is,  as  might  well  be  supposed,  found  very  troub\^^ue.  Even  when  the  near- 
point  is  removed  very  far  from  the  eye,  and  therefor^i  high  degree  of  accommoda¬ 
tion  becomes  necessary,  the  patients  prefer  the  unsfcjbd  eye  for  seeing  at  a  distance. 
Correcting-glasses  are,  therefore,  only  a  necessd^when  the  patient  wishes  to  see  dis- 
foetly  at  short  distances,  and  under  such  j^fci)nstances  have  to  cast  upright  and 
correspondingly  enlarged  virtual  imagdfc^pobjects,  determined  according  to  their 
position,  at  a  greater  positive  distai*€dQ)om  the  eye,  and  therefore  to  act  like  mag- 
mfying  glasses.  Where  the  range  \£^ccommodation  is  normal,  that  glass,  as  a  rule, 
answers  best  whose  positive  ro&jC^ive  valye  raises  the  minimum  amount  of  manifest 
^fraction  to  zero.  If,  howm^j^the  range  of  accommodation  has  sunk  beneath  the 
Urinal  standard,  the  mfrQkve  value  of  the  glass  must  be  increased  by  a  corre¬ 
sponding  difference,  amount  of  this  difference  cannot  be  easily  determined 

theoretically,  since  the  range  of  relative  accommodation  here  plays  an  important 
Part,  and,  as  is  V^fl^Qiown,  is  very  changeable ;  since  further  equivalent  disturb- 
ances  in  coorctWatibn  are  borne  very  differently  in  different  individuals,  and  in  the 
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same  individual  under  different  circumstances.  On  the  whole,  great  limitations  of 
the  range  of  accommodation  require  great  differences,  and  small  limitations  small 
differences  ;  the  real  value  of  the  latter  can,  however,  only  be  obtained  by  experi¬ 
ment.  In  order  that  the  chosen  convex  lens  may  be  regarded  as  suitable,  it  must 
render  the  images  of  near  objects  perfectly  clear  and  sharply  defined,  and  type, 
therefore,  deep  black,  without  indistinct  margins,  and  slightly  magnified ;  but,  fur¬ 
thermore,  must  admit  of  a  change  of  distance  of  the  object  within  certain  limits, 
without  detriment  to  the  sharpness  and  distinctness. 

A  slight  amount  of  magnifying,  particularly  in  the  somewhat  stronger  glasses,  is  without 
significance.  It  depends  in  part  upon  the  unavoidable  distance  of  the  glass  from  the  eye,  in 
part  upon  the  unwonted  relaxation  of  the  ciliary  muscle,  and  upon  the  confused  estimate  of 
size  connected  with  it,  and  therefore  usually  disappears  after  a  time,  so  far  as  the  latter  factor 
comes  into  play. 

A  glass  which  compels  the  wearer  to  remove  the  objects  upon  which  he  is  engaged  beyond 
the  normal  distance,  or  to  approximate  them  to  the  eye,  is  not  the  correct  one  ;  in  the  first 
case  it  is  too  weak,  in  the  latter  too  strong. 


Very  often  glasses  are  proved  to  be  unsuitable  for  use,  which  at  the  first 
moment  seemed  to  fulfil  these  conditions,  as  they  demand  too  much  from  relative 
accommodation.  Hence,  this  examination  should  not  be  superficial,  but  the  patient 
must  use  the  glass  ten  minutes,  a  quarter  of  an  hour,  and  longer,  for  reading  and 
similar  work,  and  must  find  it  satisfactory  before  deciding  upon  its  fitness.  At  the 
same  time  it  is  well  to  change  the  intensity  of  illumination  of  the  room  in  different 
degrees,  and  also  to  make  the  examination  by  artificial  light.  It  then  frequently 
appears  advantageous  to  choose  somewhat  stronger  glasses  for  work  by  artificial 
light. 

If  we  meet  with  great  aversion  to  every  disturbance,  even  the  most  trifling  of 
the  intimate  relations  of  co-ordination,  the  latter  must  be  gradually  remodeled 
according  to  the  necessities  of  the  case.  As  a  rule,  it  suffices  to  use  the  glass  at  first 
only  for  a  very  short  time,  with  many  interruptions,  aml^hsnediately  to  lay  it  aside 
as  soon  as  an  uncomfortable  feeling  comes  on.  Gen^Ry,  the  liypermetrope  accus¬ 
toms  himself  to  the  glass  within  a  few’  days,  and  c^NjTlen  always  use  them  without 
any  trouble,  provided  that  it  is  correctly  chosen£>S 

Wealthy  persons  who  can  afford  to  puroiS^several  pairs  of  glasses  may  com¬ 
mence  with  weak  glasses,  which  facilita^Hx^ewhat  the  work  for  the  patient,  and 
gradually  pass  to  the  correcting-glassek  ^ 

Often,  however,  there  remains  not^j^  to  be  done  but  to  combine  the  correcting- 
glass  with  prisms,  the  base  turnecbmwards,  in  order  to  unite  the  diminution  of  the 
amount  of  accommodation  to  aQ&responding  decrease  in  the  necessary  amount  of 
convergence,  and  thus  to  (e  alternative  either  of  leaving  the  correction  of 

the  hypermetropia  and  of/tfvVh.cfective  range  of  accommodation  entirely  insufficient, 
or  by  the  choice  of  fiielcorrect  refractive  value  to  call  out  asthenopic  troubles 
through  disturbancojyfme  co-ordinate  relations.  The  refracting  angle  of  the  prism 
needs  but  seldom-^reach  three  degrees  on  each  side,  and,  as  a  rule,  two  degrees 
are  sufficient aim  of  all  this  is  by  no  means  to  disburden  the  converging 
muscles  but  rather  to  diminish  somewhat  the  necessary  amount  of  conver¬ 

gence  bv  tffe  unusual  lessening  of  the  amount  of  accommodation.  Such  convex 
lens^-^round  upon  prisms  render  very  excellent  service  in  suitable  cases.  More- 
IV*  'is  not  long  before  the  new  coordinate  relations  are  again  fully  established, 
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and  admit  of  a  further  step  forwards.  The  liypermetrope  can  now  dispense  with 
the  prisms  and  make  permanent  use  of  the  simple  correcting  convex  lenses  for 
work. 

The  change  of  the  co-ordinate  relations  connected  with  the  use  of  the  glass,  brings  along 
with  it  soon  the  incapacity  of  the  hypermetrope  .to  unite  the  convergence  necessary  for  short 
distances  with  the  corresponding  amount  of  accommodation;  when  seeing  with  the  naked  eye 
he  must  remove  small  objects  much  farther  away  than  was  formerly  the  case,  and,  therefore, 
in  reading  and  writing  without  glasses  he  finds  much  greater  difficulty  than  formerly,  or  else  is 
entirely  unable  to  perform  such  work.  It  is  then  the  habit  of  the  laity  to  assume  an  increase 
of  the  evil  and  to  attribute  to  the  glasses  an  injurious  influence  upon  the  power  of  vision. 
Hence  arises  the  tolerably  widely-extended  dread  of  commencing  the  use  of  glasses.  It  is  the 
duty  of  the  physician  to  destroy  such  doubts  by  an  explanation  of  the  error,  and  to  acquaint 
those  needing  glasses,  at  the  time  of  ordering  them,  with  the  consequences  to  be  expected. 

b.  In  absolute  hypermetropia  convex  glasses  are  also  necessary  for  seeing  dis¬ 
tinctly  and  clearly  at  great  distances.  Here  also  it  is  not  the  neutralizing  glasses 
which  correspond,  but  much  weaker  ones,  which  compel  a  union  of  a  very  consid¬ 
erable  amount  of  accommodation  with  the  parallel  position  of  the  visual  axes.  For 
near  vision,  on  the  contrary,  with  a  normal  range  of  accommodation,  the  glasses  which 
reduce  the  manifest  minimum  refraction  to  zero  again  come  into  play ;  but  where 
the  range  of  accommodation  is  normal  we  use  convex  lenses  whose  refractive  value 
somewhat  exceeds  in  amount  the  manifest  degree  of  hypermetropia.  The  rules  above 
given  hold  good  for  the  choice  of  these  glasses. 

Many  hvpermetropes  of  this  kind  prefer  to  use  a  glass  for  ordinary  purposes.  In  case  they 
then  wish  to  see  for  a  short  time  near  by,  they  can  add  an  eye-glass,  which  brings  the  refractive 
value  of  the  glass  to  the  degree  necessary  for  near  vision.  If  L  were  the  refractive  value  of  the 
glass  employed  for  distant  vision  and  L  that  of  the  glass  necessary  for  near  vision,  then  the 
refractive  value  ^  of  the  eye-glass  would  be 


When  the  range  of  accommodation  is  very  small,  or  even  zero,  as  e.  a.  after  cata¬ 
ract  extractions,  a  different  glass  should  really  be  employed  for  everVti«tance.  In 
practice  however,  two  different  convex  lenses  as  a  rule  suffice.  Wlws  wanting  in 
these,  is  sufficiently  supplied  by  the  conditions  which  assist  t]^{«ccommodation. 
Moreover,  the  patient  may  still  aid  himself  by  moving  the  jgjifi^sbs  away  from  and 
towards  the  eyes.  In  so  far  as  in  absolute  liypermetronm^glasses  of  only  a  few 
inches  focal  distance  are  always  necessary,  the  distanofT^J^ie  glass  from  the  eye  has 
a  yery  perceptible  influence  upon  the  position  of  the  Vimial  images  in  the  range  of 
distinct  vision.  An  increase  of  this  distance  i/pvbe  i,  i  an  inch  almost  always 
suffices  to  enable  us  to  dispense  with  glassesymn  focal  lengths  of  intervening 
values. 


& 


In  strong  glasses,  which  are  needed  by  h^^^Lypermetropic  eyes,  particularly  in  aphakia., 
the  irregular  refraction  of  the  marginal  makes  itself  felt  everywhere,  and  even  in  an 
increased  degree,  when  the  surface  of  \lie)  glass  is  turned  obliquely  towards  the  object.  The 
retinal  images  of  objects  lying  eccentrically  in  the  field  of  vision  are  then  not  only  distorted, 
hut  there  also  results  simultanecy^K3i  concentric  deficiency  in  the  visual  field.  This  defect 
18  in  very  strong  glasses  not  unAjJmonly  so  considerable,  that  it  renders  the  locomotion  of  the 
patient  somewhat  difficultvam^ms  external  limit  advances  so  much  the  nearer  to  the  point  of 
fixation  by  otherwise  siiflu^wiameter  of  the  pupil,  by  similar  refractive  value  of  the  glass  and 
similar  distance  of  the  iattkr  from  the  plane  of  the  pupil,  the  smaller  the  aperture  of  the  glass 
is  {Berlin).  Hen^ywrtlws  the  necessity  of  giving  to  strong  convex  glasses  as  large  an  opening 
,  and*)f  rhgfldng  its  position  perpendicular  to  the  visual  line. 
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Many  believe  that  these  defects  may  to  some  extent  be  avoided  by  using  glasses  which  are 
ground  periscopically,  and  by  magnifying  essentially  the  visual  field.  So  much  is  certain,  that 
opera  glasses  render  excellent  service  to  many  strong  hypermetropes,  and  increase  very  con¬ 
siderably  the  central  acuteness  of  vision  in  comparison  to  that  attained  by  biconvex  lenses. 
Where  it  is  a  question  of  enlargement  of  the  retinal  images,  they  may  often  prove  very  valua¬ 
ble. 

Just  as  in  a  high  degree  of  myopia,  so  in  very  high  degrees  of  hypermetropia,  the  commer¬ 
cial  opera-glasses  are  often  unsuitable  for  distant  vision.  For  the  necessary  correction  the 
patient  must  at  the  same  time  use  his  glasses,  or  else  diminish  the  refractive  value  of  the 
ocular  by  that  of  his  glasses  used  for  distant  vision. 

3.  When  both  eyes  are  hypermetropic  in  a  different  degree,  or  when,  with  the 
same  degree  of  hypermetropia,  they  have  a  different  range  of  accommodation,  each 
eye  must  be  corrected  by  a  corresponding  glass.  If  one  eye  is  myopic,  and  its  range 
of  accommodation  is  not  very  much  diminished,  while  the  other  is  hypermetropic 
and  needs  a  correcting  glass,  it  is  often  well  to  grind  merely  the  suitable  glass  for 
the  opening  in  the  spectacle  frame  corresponding  to  the  hypermetropic  eye,  but  to 
leave  the  other  opening  free.  Great  differences  in  the  refractive  value  of  both 
glasses  often  make  it  impossible  to  correct  the  refraction  of  both  eyes,  on  account 
of  the  unequal  magnifying  of  the  retinal  images.  In  such  a  case  there  is  nothing  to 
do  but  to  content  ourselves  with  the  complete  correction  of  that  eye  which  is  used 
by  preference  for  a  definite  distance,  and  to  undertake  the  correction  of  the  second 
eye  only  so  far  as  the  circumstances  admit  of  it.  When  no  binocular  visual  act 
exists,  there  is,  of  course,  no  necessity  for  different  glasses. 

The  incompatibility  of  considerable  differences  in  the  size  of  the  retinal  images  of  both 
eyes  does  not  admit  of  the  neutralization  of  the  error  of  refraction  when  the  lens  has  been  lost 
on  one  side,  so  long  as  the  other  eye  can  still  be  used  for  distinct  vision. 

4.  Convex  glasses  also  are  best  fastened  in  spectacle-frames.  In  low  grades  of 
hypermetropia,  where  very  great  focal  lengths  are  sufficient,  an  eye-glass  may,  it  is 
true,  be  used  without  harm,  as  here  the  distance  of  the  glass  from  the  eye  and  the 
prismatic  deviation  are  unimportant.  In  high  grade^>A  hypermetropia,  where 
strong  glasses  are  used,  the  two  difficulties  above  men^SStccl  are  much  felt.  Hence 
it  is  of  the  greatest  importance  to  fix  the  glasses  in^JCrtain  position  before  the  eye. 
This  can  only  be  done  by  spectacles.  Here  also^J^rgeneral  rule,  the  glasses  should 
stand  as  near  as  possible  to  the  eye,  and  thekX^s  correspond  with  the  visual  axes, 
or  at  least  meet  them  at  a  very  small  anQjJoJ^ 

In  the  use  of  very  strong  convex  glasses^7eculiar  deception  of  the  senses  is  sometimes  very 
troublesome,  by  means  of  which  hollow  ob^c)s  appear  convex,  and  vice  versa.  This  phenomenon 
is  a  consequence  of  the  prismatic  de^fction,  and,  therefore,  appears  most  prominently  when 
the  nose-band  of  the  spectacle-frai/^fenoo  short  or  too  long,  so  that  mainly  those  rays  reach 
the  pupils  of  both  eyes  which  1  led  through  the  inner  and  outer  halves  of  both  glasses. 

( Zehender . )  The  union  of  tu^^ndles  of  homocentric  light  then  follows  upon  separate  por¬ 
tions  of  the  retina,  and  oem^s/the  binocular  image  of  the  object  in  question  to  be  removed 
from  the  center  of  the  vmr^f  space. 

5.  Of  course  hypermetropia  increases  (as  it  usually  does  in  old  age), 

glasses  of  sl^oyfr^focus  must  be  chosen  from  time  to  time.  But  if,  in  far-advanced 
senile  invts^Khn,  sharpness  of  vision  also  decreases  considerably,  spectacles  will 
often  be  imwfficient ;  strong  “reading  glasses”  will  be  required.  ( Graefe .)  Gener* 
ally^^k  can  only  be  used  for  monocular  vision  ( Bonders ,)  and  in  high  degrees  of 
absoltare  hypermetropia  they  must  be  used  with  proper  spectacles. 
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Authorities.— Janin,  Abhandlgn.  u.  Beobacht.  Aus  dem  Franz,  von  Selle.  Berlin.  1788.  S.  873. — 
Stettwag,  Sitzungsbericte  der  Wien.  k.  Akad.  der  Wiss.  XYI.  1853.  S.  232  et  seq.  Ophth.  II.  S.  360- 
M— Bonders,  A.  f.  0.  IY.  1.  S.  319,  323-329 ;  YI.  1.  S.  73  et  seq.  VI.  2.  S.  210,  228,  231;  VII.  1. 
S.  155,  162,  167  ;  IX.  1.  S.  99  et  seq. ;  Anomalien  der  Refr.  u.  Acc.  Wien.  1866.  S.  74  et  seq. — Ed. 
Jaeger ,  Einstellungen  des  dioptr.  Apparates  Wien.  1861.  S.  20  et  seq. — Hasner ,  kl.  Vortriige, 
Prag.  1860.  S.  99-104,  22 §.—  Graefe,  A.  f.  O.  II.  1.  S.  160  et  seq.  kl.  Monatbl.  1865,  S.  343,  345,  392. 
— Colmann ,  deutscbe  Klinik,  1865,  Nr.  23. — E.  Hering,  verbal  communications. — Schuei'man, 
vijfde  Jaarlijhsch,  Verslag,  Utrecht.  1864.  S.  1.;  kl.  Monatbl.  1864.  S.  92,  100. —  Cramer ,  Het 
accommodatie-vermogen.  Haarlem.  1853,  S.  118  et  seq. — Schweigger,  Yorlesgn.  iiber  den  Gebrauck 
des  Augenspiegels,  Berlin.  1864,  S.  58. — Haas ,  Derde  Jaarlijhsch, Verslag,  Utrecht.  1862,  S.  137. — 
Nagel,  A.  f.  0.  XII.  1.  S.  25. — Giraud- Teuton,  Congress  intern,  d’ophth.  1863,  P.  104. — Gevold ,  A. 
f.  0.  XII.  1.  S.  31. —  0.  Becker ,  kl.  Monatbl.  1866,  S.  54-56. — Burow ,  ein  nenes  optometer,  Berlin, 
1863,  S.  12  et  seq. — Haase ,  Pagenstecher  kl.  Beobacht.  III.  Wiesbaden,  1866.  S.  109. — Scliweig - 
ger ,  Gottinger  Nachrichten.  1870.  Nr.  9.  kl.  Monatbl.  1867.  S.  30. — Berlin ,  ibid.  1869.  S.  1, 
361.—  Zehender,  kl.  Monatbl.  1868.  S.  137. — Dobrowolski ,  ibid.  Beil.  S.  94,  97,  104,  106,  114- 
118, 175. — Liebreich ,  A.  f,  O.  VIII.  1.  S.  269. — Kaiser ,  ibid.  XIII.  2.  S.  352. — Mooren ,  Ophth. 
Beob.  S.  327. — Coccius ,  Der  Meehan,  d.  Acc.  S.  54,  64,  77. — H.  Colin ,  Untersuchungen  der 
Augsn  von  10060  Schulkindern.  1867.  S.  138  u.  f.  JReuss ,  Winow ,  Ophth.  Studien.  Wien.  1869. 
S.  1.—  Mauthner,  Lehrb.  d.  Ophthscop.  Wien.  1868.  S.  160,  177,  185,  190. 


3.  Abnormal  Regular  Astigmatism. 

Symptoms. — This  affection  is  characterized  by  a  decided  difference  of  refraction , 
in  the  different  meridional  planes  of  the  dioptric  apparatus ,  and  a  consequent  diminu¬ 
tion  of  sharpness  in  vision. 

1.  The  disturbance  of  vision  is  a  necessary  symptom,  for  that  distinguishes  ab¬ 
normal  from  normal  astigmatism,  which  exists  in  almost  all  eyes.  Much  larger 
visual  angles,  than  usual,  are  required  in  distant  as  well  as  in  near  vision,  to  givo 
moderate  distinctness;  occasionally  this  even  goes  so  far  as  to  make  us  suspect 
the  existence  of  amblyopia. 

Moreover,  with  equal  want  of  symmetry  of  the  meridian,  the  diminution  of  sharpness  of  vision 
is  not  always  the  same  ;  dilatation  of  the  pupil  increases,  while  contraction  often  conceals  most 
of  it.  Persons  who  employ  themselves  mostly  with  large  objects  often  do  not  notice  even  high 
grades  of  astigmatism  ;  but  in  reading,  writing,  and  particularly  in  fine  work,  even  slight  degrees 
are  very  annoying  and  require  correction. 


If  the  natural  refractive  state  is  at  the  same  time  myopic  or  hypermetropic,  the 
sharpness  of  vision  may  be  considerably  increased  by  suitable  concave  or  convex 
glasses,  but  it  always  remains  much  less  than  that  of  normal  eyes.  In  such  cases, 
the  maximum  of  correction  is  not  limited  to  one  glass,  but  the  focus  may  vary  within 
certain  limits,  without  materially  increasing  or  diminishing  the  clearness;  this  is 
explained  by  the  relative  length  of  the  focal  distance  ( brennstrecke ).  (Knapp,  Bon¬ 
ders.)  Some  patients  find  from  their  own  observation,  that  by  placing  their  \ 
obliquely,  they  increase  their  usefulness. 


For,  under  these  circumstances,  only  those  rays  enter  tha^^il  Vhich  have  passed  through 
the  axis  of  the  glass.  On  account  of  the  size  of  their  angh^jSicidence,  the  remaining  rays  are 
partly  reflected,  partly  so  much  deviated  that  they  do  notTgi-eatly  impair  the  distinctness  of  the 
other  images.  Thus,  in  one  meridian,  the  correction 1 ^^reat,  while  in  the  other  meridians  the 
rays  are  partly  arrested ;  the  obliqely  placed  glq£S\hf  some  extent  answers  the  purpose  of  a 
stenopaic  fissure. 
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Horizontal  and  vertical  lines,  as  wmf^is  objects  that  lie  principally  in  these  direc¬ 
tions,  are  most  distinctly  seen  when  tW  head  is  held  in  a  certain  upright  or  oblique 
position.  (Knapp,  Konders.) 

Not  a  few  astigmatics  have^5F®e^ves  n°fice(l  this  difference,  and,  in  describing  their  condi¬ 
tion,  speak  particularly  of  ters,  without  knowing  it,  have  learned  empirically  to  overcome 

the  difference  by  placing  ^hejhead  or  the  object  -in  a  certain  position.  For  instance,  in  reading 
or  writing,  they  place  ike  paper  so  that,  instead  of  being  horizontal,  the  lines  are  vertical  or  very 
oblique.  Some  per^J^^fter  much  practice,  are  thus  enabled  so  much  to  overcome  high’  giades 
of  regular  astigt^^gji  as  to  be  able  to  do  even  the  finest  work.  (Javal.) 

In  hig^Vfcades  of  astigmatism,  there  is  also  chromatic  aberration.  The  image 
of  disunion  of  a  bright  point  or  other  object,  sometimes  appears  surrounded  by 
varfo^py^colored  borders,  whose  arrangement  differs  according  to  the  distance  o 
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the  object  and  the  refraction  of  the  eye,  and  hence  may  be  modified  within  certain 
limits,  by  placing  different  positive  or  negative  glasses  before  the  eye. 

These  phenomena  are  most  marked  when,  during  the  examination,  instead  of 
using  white  light,  we  employ  such  as  is  composed  of  only  two  prismatic  colors,  of 
the  greatest  possible  difference  of  refraction ;  that  is,  if  we  pass  sunlight  through 
dark  violet,  or  lamplight  through  dark  cobalt,  glasses. 

When  a  person  with  astigmatism  regards  a  bright  point  through  such  glasses,  if 
the  eye  is  myopic  the  point  will  appear  red,  with  a  blue  border ;  if  it  is  hyperme¬ 
tropic,  it  will  seem  blue,  with  red  edges.  If  the  patient  sees  the  point  sharply  and 
round — that  is,  if  the  middle  of  the  focal  line  fall  on  the  retina — the  upper  and  lower 
edges  appear  blue,  the  sides  red  ;  the  eye  is  relatively  myopic  in  the  vertical,  hyper¬ 
metropic  in  the  horizontal,  meridian.  But  if  the  point  is  drawn  out  to  a  line — that 
is,  if  a  focal  line  fall  on  the  retina — the  ends  and  middle  of  the  line  are  of  different 
colors,  and  the  colors  change  on  varying  the  direction  of  the  line  by  a  modifying 
glass.  ( Bonders .) 

2.  Regular  astigmatism  may  be  objectively  determined  by  ophthalmometric 
measurements,  but  only  so  far  as  it  affects  the  cornea.  As  in  practice  the  total 
amount  of  astigmatism  always  determines  the  mode  of  operation,  and  these  mea¬ 
surements,  moreover,  render  necessary  very  costly  and  complicated  instruments 
(Helmholtz),  the  methods  here  referred  to  are  less  suited  to  general  use.  The  oph¬ 
thalmoscope,  hoAvever,  gives  us  excellent  aid  in  recognizing  high  grades  of  astig¬ 
matism  and  the  direction  of  the  chief  meridians ;  for  the  optic  papilla  appears 
elongated,  first  in  one,  then  in  the  other  chief  meridian,  according  as  the  fundus  is 
examined  in  the  upright  or  reverse  image.  {Knapp,  Schweigger.)  The  unequal  re¬ 
fraction  of  the  different  meridional  planes  is  still  more  evident,  on  examining  the 
vessels  of  the  fundus;  for  then  we  only  see  clearly  the  vessels  running  in  one  direc-. 
tion;  to  distinctly  see  the  others,  especially  those  perpendicular  to  the  first,  the 
examining  eye  must  change  its  accommodation.  These  symptoms  change  according 
aa  the  eye  is  examined  in  the  upright  or  reverse  image.  {Donders.) 


These  differences  are,  as  a  rule,  of  course  not  very  marked.  Still  be  made  more 

evident,  by  removing  the  mirror  with  the  correcting  lens  or  the  magnif^h^glass  as  far  as  pos- 


coefficients  are  very 
o  dilate  the  pupil  to  its 


sible  from  the  eye  examined,  since  by  such  means  the  relative  magi 
much  increased,  relatively  diminished.  ( Mauthner .)  It  is  alsoVjJil 

maximum,  in  order  to  be  able  at  once  to  examine  as  large  a  narifc^the  fundus  as  possible.  In 
order  to  avoid  being  deceived,  it  is  of  great  importance  thaltha  correcting  lens  of  the  mirror, 
as  well  as  the  magnifying  glass,  should  always  be  parallel^to  the  plane  of  the  pupil  of  the  eye 
under  examination,  in  default  of  which,  a  perfectly  ans^^atis  distortion  of  the  image  is  artifi¬ 
cially  produced.  ( Schweigger .)  With  great  expermyie  m  maldng  ophthalmoscopic  examina¬ 
tions,  the  refraction  of  the  two  chief  meridians  mdWNire  obtained  with  some  exactness,  accord- 
mg  to  rules  already  mentioned.  In  some  case^n&r^ry  high  degree,  a  doubling  of  the  fundus 
has  been  observed.  (Oraefe,  Knapp.) 

Q 

High  grades  of  astigmatism  s(\mcjtimcs  betray  themselves,  also,  by  the  peculiar 
shape  of  the  cornea ;  this  appeg£&  oval,  or  the  abnormal  curvature  of  the  different 
Meridians  may  be  perceived-vfcmi  the  naked  eye.  More  frequently,  astigmatism 
can  only  be  decided  on  4:utf?iva  peculiar  distortion  of  the  reflections,  especially  of  a 
square  or  of  a  circulajN^i^ect. 

'I  The  directioinamU  refractive  conditions  of  the  chief  meridians,  hence  also  the 
grade  of  the  ast^S^ism,  may  be  more  easily  and  certainly  determined  by  trials  of 
vision,  that  is^aDJectively. 
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DETERMINATION  OF  THE  DEGREE  OE  ASTIGMATISM. 


If  there  is  an  abnormal  degree  of  astigmatism,  and  tlie  eye  is  itself,  or  by  the 
aid  of  a  spherical  glass,  adjusted  for  positive  distances,  a  bright  point  will  be  seen  in 
a  circle  of  dispersion,  whose  size  and  shape  vary  with  the  distance  of  the  object, 
and  the  amount  of  deviation  undergone  by  the  rays  reaching  the  retina.  Then  some 
distance  may  always  be  found,  where  the  light  point  appears  drawn  out  to  a  stripe, 
sharply  bounded  laterally,  but  with  indistinct  ends.  If  the  long  axis  of  the  head  be 
perpendicular,  the  direction  of  this  stripe  gives  that  of  one  chief  meridian,  and  con¬ 
sequently  of  the  second,  which,  in  regular  astigmatism,  is  perpendicular  to  the  first 
Then,  if,  while  the  accommodation  remains  the  same,  the  distance  of  the  light  point 
be  changed  in  some  direction  (usually  decreased),  the  stripe  becomes  shorter  and 
broader;  it  becomes  an  ellipse  with  decreasing  excentricity.  If  the  change  of  dis¬ 
tance  be  continued,  it  becomes  a  round,  blurred  disc,  again  an  ellipse,  and,  finally, 
even  a  stripe  again,  whose  axis  is  perpendicular  to  that  of  the  first. 

Of  course  it  does  not  alter  the  effect,  if,  instead  of  an  actual,  there  is  only  an  appa¬ 
rent,  change  of  distance.  If,  while  the  object  is  in  the  same  position,  and  the  head 
vertical,  different  glasses,  positive  or  negative,  as  the  case  requires,  be  tried,  we  will 
find  a  lens  through  which  the  light  point  appears  as  a  sharply-bounded  stripe,  who;K) 
axis  is  perpendicular  to  the  former  direction.  (Knapp,  Bonders.) 

To  gain  as  strong  impressions  as  possible,  for  great  distances  we  should  use  a  round  hole  half 
a  line  to  a  line  in  diameter,  made  through  the  window-shutter  of  a  darkened  room,  or  a  small  hole 
in  a  metallic  cylinder  surrounding  the  flame  of  a  lamp.  The  opening  should  always  be  covered 
by  a  piece  of  milk-glass,  so  that  no  direct  rays  of  light  may  pass  through.  For  short  distances  an 
ink-spot  on  a  piece  of  paper  is  sufficient. 


Tests  of  vision,  with  small  slits  cut  in  blackened  metal  plates,  are  very  important 
in  deciding  the  presence  and  extent  of  astigmatism.  If  the  patient  looks  through 
such  a  slit,  pressed  as  closely  as  possible  to  the  eye,  by  rotating  the  plate  he  will  find 
a  direction  of  the  slit  in  which  the  sharpness  of  vision  reaches  a  maximum,  and 
another  direction,  perpendicular  to  this,  in  which  the  indistinctness  reaches  a  maxi¬ 
mum.  These  two  directions  of  the  slit,  if  the  head  is  ereqj^Ave  at  once  the  position 
of  the  two  chief  meridians  ;  that  is,  of  the  two  meridia^^t  which  the  refraction  of 
the  rays  is  greatest  and  least. 

If  the  position  of  the  two  chief  meridians  has-^pi  decided,  it  is,  except  in  com¬ 
plicated,  irregular  astigmatism,  easy  to  find  forH^sn  of  the  two  meridians  a  negative 
or  positive  spherical  glass,  which,  hrought^nruediately  before  or  behind  the  rightly- 
directed  slit,  will  increase  the  sharpness  tS*-tfie  normal  degree,  and  permit  perfectly 
distinct  perceptions.  (Knapp,  Bonder 

The  length  of  the  slit  is  optional,  width  should  not  exceed  the  third  of  a  line.  Those 

slits  are  best  which  can  be  narrow^Ne^  widened  by  slides.  As  objects,  Roman  letters  are  very 
suitable,  but  perpendicular  anr^^^pzontal  lines  and  bright  points  are  still  more  so.  If  there  is 
any  irregular  astigmatisimpr^p,  slits  and  spherical  glasses  will  never  cause  normal  sharpness 
of  vision.  They  can  onlyfinctease  the  sharpness  of  vision  by  overcoming  that  part  of  the  indis¬ 
tinctness  that  depends  on  regular  astigmatism. 

Is? 

O.  Becker’a^UJles  are  very  convenient,  and  are  to  he  highly  recommended  m 
practice.  ^N^contain  groups  of  three  black  stripes,  parallel  to  each  other,  about 
two  inclie^^ng  and  two  lines  broad,  with  intervals  of  the  same  width.  On  one  of 
the  t\3^4tables  the  groups  radiate  and  form  a  circle  around  a  horizontal  group* 
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Upon  the  other  they  are  arranged  in  three  rows  one  above  the  other.  Each  group 
is  marked  with  the  angle  that  it  makes  to  a  perpendicular  when  the  table  is  placed 
vertically.  If,  while  the  head  is  held  perpendicularly,  the  astigmatic  eye  regard 
this  table  from  a  distance  of  ten  or  fifteen  feet,  one  or  more  groups  usually  appear 
more  distinctly  and  blacker.  If,  however,  the  eye  is  very  myopic  or  hypermetropic, 
suitable  spherical  lenses  are  required  to  render  this  difference  very  perceptible.  In 
either  case,  if  different  spherical  glasses  be  placed  before  the  eye,  as  the  focus 
increases  or  lessens,  the  distinctness  and  sharpness  will  grow  greater  or  less,  and  we 
will,  at  last,  find  a  glass  through  which  some  one  group  will  appear  perfectly  black 
and  sharply  bordered ;  but  beyond  this  we  must  net  pass,  or  all  the  groups  will  lose 
in  distinctness.  The  angle  of  inclination  of  the  distinct  group  gives  the  direction 
of  one  chief  meridian.  If  we  now  continue  the  examination  and  change  the  focus 
of  the  lens  in  the  other  direction,  the  formerly  distinct  group  becomes  less  so,  while 
another  group,  perpendicular  to  the  first,  becomes  more  distinct.  A  further  increase 
or  diminution  of  the  focus  causes  all  the  groups  to  become  less  distinct. 


The  astigmatic  tables  of  Dr.  Pray  are  arranged  according  to  exactly  the  same  principle ; 
still  the  lines  of  each  direction  form  letters,  whose  hight  and  breadth  exceed  the  test-types  of 
Snellen  No.  40  threefold,  and  which  are  so  arranged,  that  every  two  formed  by  fines  directed 
perpendicular  to  one  another  stand  one  above  the  other. 

Very  myopic  patients,  with  diminished  sharpness  of  vision,  require  the  test-objects  to  be 
brought  very  near;  hence  the  groups  of  test-lines  should  be  made  of  smaller  size. 


In  all  these  examinations,  changes  of  accommodation  are  very  di.-turbing,  as  they 
cliange  the  length  and  position  of  the  focal  line,  and  the  relation  of  its  chief  parts 
ta  the  sensitive  layer  of  the  retina.  Where  exact  results  are  required,  it  is  there¬ 
to  necessary  to  paralyze  the  muscle  of  accommodation  by  atropine.  The  accom¬ 
panying  enlargement  of  the  pupil  is  also  advantageous,  as  it  proportionately  increases 
the  diameter  of  the  figures  of  dispersion,  and  consequently  renders  the  symptoms  of 
ihe  astigmatism  more  marked. 


If  the  astigmatic  patient,  with  umveakened  accommodation,  views  a  liAhOfynt  with  the 
naked  eye,  not  unfrequently  the  light  point  appears  at  one  time  elongated  hr^Nrcrtain  direction, 
at  another  as  a  round  disk.  If  the  object  stands  exactly  at  such  a  distarf^>nat,  with  excessive 
*shain  of  accommodation,  the  middle  of  the  focal  line  falls  on  the  retinajFSiay  appear  alternately 
elongated  in  two  directions  perpendicular  to  each  other.  Of  coursIkVi^e  same  fluctuations  are 
also  found  in  viewing  lines.  But  this  difference  is  parti  cularlj^yyfiig  when  the  distances  or 
glasses  are  to  be  decided  on,  which  give  the  best  vision  for  eaftiojifce  two  chief  meridians. 

We  may  readily  convince  ourselves  of  the  disturb! influence  of  the  accommodation  in 
determining  the  amouut  of  astigmatism  by  rendering  qrfTwlves  astigmatic,  by  placing  a  cylin- 
diical  glass  before  the  eye,  and  then  undertaking  the  abemr  experiments.  Moreover,  such  trials 
aie highly  recommended;  in  fact,  they  are  quite  msya^liry  for  the  proper  study  of  this  state  of 
refraction.  JjV 

If  we  have  thus  found  the  foci  of  >wiNwo  spherical  glasses,  which  cause  clear 
Perceptions  of  distant  objects,  in^w^chief  meridians  perpendicular  to  each  other, 
behave  the  far  points  of  thejjwocmef  meridians  of  the  astigmatic  eye  ;  for  these 
equal  to  the  focus  of  the^fiS?  plus  its  distance  from  the  eye  if  it  is  a  concave 
ens,  Minus  tins  distance^ il/wie  convex.  The  reciprocal  values  of  the  distances  of 
fle  far  points  express  4^^efractive  state  of  the  corresponding  meridional  planes. 

le  difference  betweenythese  values  gives  the  grade  of  the  existing  astigmatism. 
{hmpp,  Dondei^J*<$?l\Q  correctness  of  the  value  found,  may  he  proved  by  trying 
c}liudiical  glagseM  if  the  refraction  of  the  chief  meridian,  nearest  normal,  has 
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been  equalized  by  a  proper  spherical  glass,  a  cylindrical  glass,  whose  refraction  is 
the  same  as  that  of  the  astigmatism,  and  whose  axis  is  parallel  to  the  already-cor¬ 
rected  chief  meridian,  should  neutralize  the  error  of  refraction  in  the  second  principal 
meridian,  so  that  the  object  will  appear  sharply  defined  in  all  directions. 


Stokes’  astigmatic  lens  answers  the  same  purpose.  This  consists  of  two  cylindrical  glasses, 
one  with  a  positive,  the  other  with  a  negative,  focus  of  ten  inches.  These  glasses  are  fastened  in 
metal  rings,  which  fit  on  each  other  so  that  the  lenses  may  be  brought  close  together  and  rotated. 
If  their  axes  are  parallel,  as  is  shown  by  marks  on  the  outer  edge  of  the  framework,  the  refraction 
of  the  instrument  will  be  0.  But  it  reaches  a  maximum  —  5  if  the  axes  of  the 

two  lenses  inclose  an  angle  of  1)0°.  For  any  other  angle  of  the  axes,  a,  the  astigmatic  deviation  is 
1  sin.  a.  If  the  grade  of  the  astigmatism  and  the  position  of  the  chief  meridian  be  accurately 
determined  in  an  eye,  it  is  only  necessary  to  adjust  the  instrument  properly,  and  to  place  it  in  the 
right  direction  before  the  eye,  to  correct  the  error  of  refraction  to  emmetropia,  or  to  a  simple 
myopia  or  hypermetropia,  and  further  to  neutralize  this  by  a  suitable  spherical  glass.  Inasmuch 
however,  as  the  instruments  correct  both  meridians  equally,  we  must  not,  at  the  same  time,  us6 
a  spherical  lens  which  exactly  neutralizes  the  refraction  of  the  meridian  nearest  normal,  but 
employ  one  whose  refraction  is  about  the  medium  between  that  of  the  two  principal  meridians. 
(Middleourg,  Bonders.)  Hence  we  see  at  once,  that  Stokes’  lens  is  not  a  convenient  means  of 
originally  determining  the  true  adjustment  of  the  two  meridians;  it  only  gives  values  from 
which  the  refractive  states  may  be  reckoned  by  a  somewhat  complicated  calculation. 

Suitably-arranged  optometers  may  also  be  used  to  prove  or  determine  the  refractive  states  of 
the  two  chief  meridians.  The  test-object  used  is  a  figure  formed  of  delicate  lines  of  equal  length, 
arranged  as  radii  of  a  circle.  If  this  object  be  successively  approached  toward  and  withdrawn 
from  the  eye,  by  elongating  or  shortening  the  instrument,  at  one  distance  one  line  will  appear 
distinctly,  and  at  a  second  distance  a  line  perpendicular  to  the  first  will  be  distinct.  The  two  lines 
give  the  chief  meridians,  while  their  adjustment  may  be  directly  read  off  from  the  instrument, 
( Burow .)  During  this  examination,  it  is  difficult  to  avoid  the  action  of  the  accommodation;  if 
this  is  prevented  by  atropine,  the  rotation  of  the  meridians  accompanying  the  convergence  of  the 
visual  axis  interferes.  And  they  are  more  annoying,  if  the  same  position  of  the  visual  plane  be  not 
maintained  during  the  examination.  Hence,  the  determination  of  the  position  of  the  meridians  is 
very  variable.  Double  optometers,  on  the  plan  of  the  stereoscope,  have  been  constructed,  in 
order  to  prevent  the  convergence  of  the  visual  axes,  and  thus  fix  the  accommodation.  (Javal, 


Hirscliberg).  V 

The  ocular  is  a  strong  convex  lens  of  large  diameter,  whidh^cfAits  of  the  virtual  image  of 
the  object  being  brought  into  any  distance  from  the  eye  desi’*^'^^014™0  ^  T'on'!,^vf'  hv  slight 
movements  of  the  object.  A  circle  serves  as  object  for 


Positive  or  negative,  by  slight 
tube,  in  which  the  above  de¬ 
scribed  radiating  figure  is  delineated.  In  order  to  avgfl^irtificial  illumination,  which  easily 
leads  to  erroneous  results,  the  test-figure  should  be^A^d  in  black  upon  white  porcelain,  as 
by  such  means  the  experiment  can  be  undertakgm£\rfansmitted  light. 

After  tlie  two  figures  have  been  ble]jdeftf4ylindrical  glasses  may  be  placed  before 
the  eye,  and  all  the  radii  made  to  ap^yfr  equally  distinct. 

From  the  focal  length  of  the  su*  (0b  cylindrical  glass,  the  degree  of  astigmatism  is  then 
determined,  and  from  the  directiott^]^j|he  ray  of  the  figure,  seen  clearly  and  distinctly  withou 
the  cylindrical  glass,  the  dire^hqwf  "the  chief  meridian  is  determined. 

4.  The  distance  of/th^tear  point  is  obtained  in  the  same  way  as  when  the  refrac¬ 
tion  is  normal ;  bui  iTw  more  difficult,  and  mistakes  readily  occur ;  for,  in  maxi¬ 
mum  accommodaiK?,  the  pupil  is  very  narrow,  and  the  circles  of  dispersion  are 
smaUer.  examination  is  fatiguing.  If  we  examine  at  different  distances, 

the  differa^raS)f  convergence  of  the  visual  axes  comes  into  consideration ;  we  do 
not  find  tfffeHrue,  but  the  binocular  near  point  (. Middleburg ,  Bonders ),  and  the  rot* 
tion^SShe  meridians  becomes  marked.  But  if  we  use  spherical  glasses,  while  the 
dfcbffKe  of  the  object  remains  the  same,  other  evils  arise.  But  these  points  are 
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all  useful ;  for  they  give  the  changes  in  the  position  of  the  chief  meridians,  and  in 
the  grade  of  the  astigmatism  that  must  be  borne  in  mind  while  correcting  the  error 
of  refraction  for  near  vision.  The  cause  of  this  is  the  irregular  increase  of  curvature 
in  some  of  the  meridians  of  the  lens.  (. Middleburg ,  Donders ,  DobrowolsJcy ). 

5.  The  natural  states  of  refraction  of  the  two  chief  meridians  vary  excessively  in 
different  astigmatic  eyes.  Very  often  only  one  chief  meridian  is  myopic  or  hyper¬ 
metropic,  while  the  refractive  state  of  the  other  is  normal.  Such  cases  are  spoken 
of  as  simple  myopic  or  hypermetropic  astigmatism.  More  frequently,  however,  both 
chief  meridians  are  myopic  or  hypermetropic,  hut  in  different  degrees;  there  is  a 
compound  myopic  or  hypermetropic  astigmatism.  Rarely  one  chief  meridian  is 
myopic,  while  the  other  is  hypermetropic — a  condition  described  as  mixed  astigma¬ 
tism  with  myopia  or  hypermetropia  predominant.  {Donders.) 

For  the  sake  of  simplicity,  each  of  these  different  forms  of  astigmatism  may  be  considered  as 
composed  of  an  ordinary  normal  myopia  or  hypermetropia,  and  a  certain  astigmatic  deviation, 
which  will  be  expressed  by  the  different  refractive  states  of  the  two  chief  meridians ;  in  other 
words,  it  may  be  supposed  that  the  eye,  as  a  whole,  is  normal,  myopic,  or  hypermetropic ;  but  that 
in  one  chief  meridian  there  is  a  certain  maximal  myopic  or  hypermetropic  deviation  of  the  refrac¬ 
tion.  On  this  hypothesis,  we  may  have  certain  monogramatic  expressions  which  show  the  special 
variety  of  the  existing  refractive  anomaly,  and  are  of  great  practical  value,  since,  on  the  one  hand, 
they  render  unnecessary  extensive  descriptions,  and,  on  the  other,  show  at  once  the  refractive 
power  of  the  spectacles  necessary  to  a  correction  of  the  entire  error  of  refraction. 

In  simple  astigmatism,  if  the  one  chief  meridian  is  normal — that  is,  if  its  refraction  is 
*k,  while  the  other  is  myopic,  or  hypermetropic — that  is,  its  refraction  is  M  £  or  H  i,  the  refrac¬ 
tive  anomaly  appears  combined  of  normal  vision  =  E  =  -^-=  0,  and  an  astigmatic  deviation  of 
Am  or  Ah,  =  -^ - £  =  £  >  the  expression,  therefore,  would  be  Am  (Ah) 

Compound  astigmatism  may  be  divided  into  simple  myopia  or  hypermetropia,  and  astigmatic 
variation ;  the  expression  then  would  be  M  £  -f-  Am  J,  or  H  J  +  Ah  If,  for  example,  the 
refractive  condition  in  one  meridian  were  M  2V,  in  the  other  M  iV>  the  expression  would  be 
M  At  +  M  {hu  —  20)=  M  '20  +  Am  4 

Mixed  astigmatism  appears  to  be  combined  of  a  simple  myopia  or  hyjj^mciyopia,  and  an 
astigmatic  deviation  of  the  opposite  sort;  the  expression,  then,  is  M  J  +  or  +  Am  £. 

The  astigmatic  deviation,  Ah  or  Am,  is  here  reached  by  adding  the  r^fCfcive  state,  because  the 
distance  of  the  far  point  in  hypermetropia,  opposed  to  that  of  myon^pis  a  negative  value.  If, 
for  instance,  there  were  in  one  chief  meridian  M  24,  in  the  other,  HV|SNrhe  expression  for  the  astig¬ 
matic  deviation  would  be  Ah  =  —  ( — hi)  =  i*  The  anor/am^vefraction  would  then  have  to 

be  designated  M  24  +  Ah  i.  (. Donders A 

<J 

Cause  and  Course. — Astigmatism  is  by  means  a  rare  affection,  but  is  found 
in  about  0.2%  of  all  children,  and  in  1.3%  qQfrnctropic  children.  (H.  Cohn.)  Astig¬ 
matism,  or  at  least  the  predisposition  1  >0)0,  IS.  < 'congenital ,  but  it  may  develop  late  in 
life  as  a  result  of  various  morbid  proi$fes. 

1.  Congenital  astigmatism  ge^rpfy  depends  on  asymmetry  of  the  meridians  of 
tiie  cornea;  but  occasionally  case^?fre  met  with  that  depend  mostly  on  anomalies  of 
the  curvature  of  the  crystafi^por  even  on  flaws  in  its  surfaces.  {Knapp.)  The 
Symmetry  shows  itself  tqGJb  hereditary  by  occurring  in  several  members  of  the 
?ame  family.  It  app^N^more  frequently  in  men  than  women.  It  is  generally  bi¬ 
nocular,  and  then  no^iVays  of  the  same  grade  in  both  eyes.  Sometimes,  however, 
*t  is  confined  1  eye,  and  may  then  attain  a  high  development,  and  resemble 


amblyopia.  Jl 


Irthy  of  remark  that,  with  such  differences  of  form  of  the  two 
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eyes,  there  is  not  unfrequently  a  striking  asymmetry  in  the  formation  of  the  upper 
part  of  the  face,  especially  of  the  bones  of  the  orbit.  (. Bonders .) 

Like  bathymorphia  and  plathy morphia,  with  which  astigmatism  is  often  com- 
b:ned,  the  disturbance  of  vision  is  occasionally  first  noticed  in  the  later  years  of 
childhood.  As  long  as  the  accommodation  is  still  very  active,  the  disease  is  less  felt, 
and  in  slight  asymmetry  of  the  meridians  it  is  even  overlooked.  But,  when  in  mature 
age,  the  accommodation  gradually  decreases,  even  low  grades  of  abnormal  astigma¬ 
tism  are  perceived  in  the  most  unpleasant  manner,  and  when  binocular,  readily  lead 
to  asthenopia,  as  the  patients,  for  sharp  vision,  are  obliged  to  hold  the  objects  nearer 
than  suits  the  general  adaptation  of  the  eye.  If  a  high  degree  of  astigmatism  is 
present  in  one  eye  only,  the  result  is  not  rarely  the  disuse  of  the  eye,  and  later, 
amblyopia  from  disuse  or  strabismus  ( Javal ),  just  as  in  other  monocular  disturbances 
of  vision. 

In  advanced  age,  astigmatism  is  readily  hidden  by  the  .contraction  of  the  pupil, 
but  otherwise  it  is  not  much  changed.  ( Bonders .) 

2.  Astigmatism  is  developed  by  disease  in  the  cornea  or  lens,  but  is  then  usually 
very  irregular,  and  does  not  come  under  the  present  head.  Ectopia  and  spontaneous 
luxation  of  the  lens  are  sometimes  causes  of  regular  astigmatism. 

The  usual  cause  of  acquired  astigmatism  is  the  extraction  of  cataract.  The 
astigmatic  difference  found  after  such  an  operation  varies  in  all  degrees  up  to  }  and 
more.  It  is  according  to  its  degree  especially  dependent  upon  the  more  or  less 
exact  healing  of  the  wound,  and  therefore  is  usually  most  considerable  where  a 
prolapsus  iridis  has  accurred.  With  the  subsequent  contraction  of  the  cicatrix  the 
astigmatic  difference ^as  a  rule  diminishes,  but  without  ever  entirely  disappearing. 
The  meridian  of  greatest  curvature  is  in  the  majority  of  cases  horizontal,  not  un¬ 
commonly  oblique,  only  very  exceptionally  vertical.  The  normal  conditions,  there¬ 
fore,  are  reversed  by  the  operation.  Moreover,  the  method  of  extraction  is  of  the 
greatest  influence  upon  the  kind  and  degree  of  the  asymmetry.  After  the  flap 
extraction  the  astigmatic  difference  appears  in  general  to  be  greater,  and  an  irreg¬ 
ular  astigmatism  more  frequently  occurs  than  after  the  exfciwtion  by  the  peripherical 
linear  incision.  Prolapse  of  the  iris  is  also  in  both  onfiR^ons  in  so  far  injurious,  as 
it  induces  very  great  irregularities  in  the  asymmetry^wzm,  Woinow). 

Treatment. — This  depends  on  the  same  ^G^ci pies,  and  to  some  extent  even 
requires  similar  means,  as  the  previously  il^&Dbed  anomalies  of  refractions. 

1.  This  is  especially  true  of  the  geneBqjJfuies  of  prophylaxis,  and  these  must  be 
carefully  followed,  when  the  astigmat&*i  is  accompanied  by  a  shortening  or  elonga¬ 
tion  o  f  the  eye,  which,  in  high  gmews  of  asymmetry,  is,  as  a  rule,  the  case.  The 
astigmatic  disturbance  of  visio^jficreases  the  dangers  dependent  on  myopia  or 
liypermetropia,  and,  therefqrOwiible  care  is  required. 

2.  The  chief  aim  is  evj^Sly  to  render  the  refraction  of  all  the  meridians  of  the 
astigmatic  eye  emmcti/5pi>pind  to  render  it  possible  for  the  patient  to  see  clearly  an 
distinctly  at  any  distance  whatever  with  the  normal  amount  of  accommodation. 

In  order  to  un«^0tand  this  object  perfectly  clearly,  it  is  well  to  divide  the  error 
of  refraction  i^y)two  parts,  namely,  into  the  astigmatic  basis  and  into  the  astrg 
mafic  dif^VJQ^  Under  the  astigmatic  basis  we  may  consider  the  refraction  of  the 
main  meS^Vm,  i.  e.,  that  of  the  meridian  nearest  emmetropia.  The  refraction  o 
anym^s^lian  whatever  may  then  be  denoted  as  the  sum  of  the  astigmatic  basis  an 
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of  the  product  of  the  astigmatic  difference  and  of  the  sine  of  the  angle  which  the 
meridian  in  question  encloses  with  the  main  meridian.  Since  this  astigmatic  basis 

i  portion  of  the  refraction  of  any  one  meridian,  and  therefore  must  be  equalized  in 
every  meridian,  its  correction  requires  a  spherical  glass,  which  is  positive  if  the  astig¬ 
matic  basis  is  negative  and  vice  versa.  The  same  laws  hold  good  for  the  choice  of  the 
refractive  value  of  this  spherical  lens,  which  are  in  force  in  the  correction  of  a  sim¬ 
ple  myopia  and  hypennetropia  with  and  without  limitation  of  accommodation. 
When  the  correction  should  be  complete,  the  refractive  value  of  the  spherical  glass 
will  be  equal  in  amount  to  the  astigmatic  basis,  but  of  a  reverse  sign ;  or  if  we  take 
into  account  the  necessary  distance  of  the  glass  from  the  optical  centre  of  the  eye, 

?  correction  will  require  a  spherical  lens,  whose  positive  or  negative  refractive 
value  is  equal  to  the  reciprocal  value  of  the  distance  of  the  far-point  of  the  main 
meridian,  increased  or  relatively  diminished  by  the  distance  of  the  glass  from  the 
eye.  Just  as  in  simple  myopia  and  hypermetropia  however,  insurmountable  diffi¬ 
culties  to  full  correction  often  appear  even  in  their  combination  with  astigmatism, 
l  we  must  content  ourselves  with  simply  approximating  the  refraction  to  zero,  at 
the  same  time  taking  into  account  the  limitations  of  accommodation,  and  also  often 
employing  different  glasses  for  different  distances.  A  detailed  description  of  these 
laws  would  merely  be  a  repetition  of  what  has  been  already  said  in  the  chapters  on 
|  myopia  and  hypermetropia. 

The  correction  of  the  astigmatic  difference,  which  yet  remains,  should  under  all 
I  circumstances  be  complete.  It  requires  naturally  a  glass,  whose  refractive  value  in 
one  meridian  is  zero,  but  in  the  meridian  perpendicular  to  this  is  the  same  as  the 
astigmatic  difference,  but  of  the  reverse  sign.  To  these  requisitions  correspond 
positive  and  negative  cylindrical  glasses,  whose  axis  is  placed  in  the  main  meridian 
already  corrected  to  emmetropia  by  the  spherical  glass.  If  we  had  a  simple  astig¬ 
matism,  the  necessary  refractive  value  of  the  spherical  lens  would  naturally  be  zero, 
I  and  therefore  a  simple  cylindrical  glass  would  suffice,  whose  refractive  value  is  the 
I  same  as  the  astigmatic  difference,  but  of  the  reverse  sign.  * 

In  compound  myopic  or  hypermetropic  astigmatism,  a  spherical  ^^skis  needed, 
I  which,  corrects  the  astigmatic  basis,  so  far  as  from  the  conditions  ijjja^pears  advan- 
|  tageous.  and  a  cylindrical  glass,  which  brings  the  astigmatic  di^flj^vlme  to  zero. 

The  refractive  values  of  both  glasses  are  summed  up  by  turni^^^ay  from  the  reciprocal 
distance  of  their  centres.  Since  two  glasses  reflect  a  good  deaba^Goit  from  their  four  surfaces 
I  and  consequently  limit  the  acuteness  of  vision,  and  moreovelsAce  they  become  troublesome 
I  ty  their  weight,  it  is  necessary  to  concentrate  the  cylindrical  and  spherical  curvature,  each  to 
I  one  surface  of  a  single  glass.  Now  the  refractive  value^J  each  surface  of  curvature  of  the 

■  glass,  whose  refractive  exponent  n  is  assumed  eqm^0f>  1  '5,  is  ,  therefore  ?’=|,  in 

I  riiich  r  signifies  the  necessary  radius  of  theffi^ramg  surface  in  question.  If  therefore  10" 
I  *ere  the  desired  focal  length  of  the  sphericaojTa  cylindrical  surface,  then  there  should  be 

■  Stten  to  each  of  them  a  curvature  of  5"  jwdfcaor  10"  diameter. 


0 


In  mixed  astigmatism  the  nation  of  a  spherical  and  a  cylindrical  surface  in 
I  foe  correcting  glass  is  only  oi^sTvantage,  when  the  refraction  of  one  of  the  chief 
I  Indians  is  not  much  rem^ii  from  zero,  and  thus  the  astigmatic  difference  is  pro¬ 
portionally  slight.  W^srcy^oth  chief  meridians  are  in  their  refraction  far  removed 
a  emmetropia  anckhchce  the  astigmatic  difference  is  also  very  considerable,  the 
■cylindrical  surfao^nv^plation  to  the  spherical  and  even  absolutely  would  be  forced 
I lo  receive  a  vei^sgreat  positive  or  negative  curvature,  which,  as  in  spherical  glassy 
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is  disadvantageous  even  in  a  higher  degree.  It  therefore  seems  better  in  such  cases 
to  divide  the  correction  of  the  astigmatic  difference  between  both  surfaces  of  the 
glass,  and  therefore  correct  each  individual  meridian  by  itself  to  emmetropia,  ie. 
to  give  to  both  surfaces  of  the  glass  a  cylindrical  curvature,  whose  refractive  value 
is  equal  in  degree  to  the  refraction  of  the  corresponding  chief  meridian,  but  of  an 
opposite  sign.  The  axes  of  both  cylindrical  surfaces  must  then  naturally  stand 
perpendicularly  to  each  other  and  must  be  placed  in  such  a  manner  before  the  eye, 
that  the  axis  of  the  negative  cylindrical  curvature  falls  in  the  hypermetropic  chief 
meridian  and  vice  versa. 

There  is  considerable  difficulty  in  correcting  astigmatism  in  the  change  of  the 
astigmatic  difference,  at  different  states  of  accommodation,  and  in  the  variations 
which  the  position  of  the  chief  meridians  undergo  in  the  various  positions  of  con¬ 
vergence  of  the  visual  lines,  and  particularly  in  changes  of  situation  of  the  visual 
plane.  Hence  it  is  evident,  that  one  and  the  same  astigmatic  glass  cannot  always 
be  used  with  equal  advantage  for  great  distances,  and  at  the  same  time  also  for 
distances  of  ordinary  occupation,  especially  when  the  asymmetry  is  considerable ; 
and  that  we  are  often  rather  compelled  to  give  different  curvatures  to  the  glasses 
for  the  distance  and  for  near  work,  and  a  different  position  to  the  axis  of  the 
cylindrical  surface. 

Still,  with  all  these  precautions  we  very  often  fail  in  giving  to  the  eye  the  com¬ 
plete  normal  acuteness  of  vision.  Without  regard  to  the  imperfections  of  every 
glass,  and  setting  aside  any  defects  in  function  of  the  retina  which  may  often  be 
connected  with  high  degrees  of  asymmetry,  the  circumstance  forces  itself  upon  us 
that  great  astigmatic  differences  occur  but  seldom  without  considerable  irregulari¬ 
ties  in  the  curvature  of  the  cornea,  and  particularly  of  the  lens. 

Irregular  astigmatism  can  never  be  more  than  partially  corrected,  i.e.,  in  so  far 
as  it  can  be  referred  to  a  regular  asymmetry  of  the  meridians. 


Of  course,  in  the  displacement  of  the  pupil  we  have  a  means^A  diminishing  very  consider¬ 
ably  the  irregular  portion  of  the  astigmatism,  especially  in  £$/^ol#gical  faulty  curvatures  of 
the  cornea,  by  shutting  off  those  portions  of  the  cornea  are  most  distorted,  and  thus 

the  cylindrical  glasses  may  be  made  to  complete  the  copeSfcion.  Still,  this  operation  has  its 
dangers,  and  its  performance  appears  sometimes  ve^y  ^TTl^fcrdous. 


The  deficiencies  which  generally  pertarfiNffc^glasses,  and  especially  the  differences 
in  the  size  of  the  retinal  images  whicl^tlV^fiecessary  distance  of  the  glass  from  the 
optical  center  naturally  brings  with  ^Tytnd  which  in  cylindrical  glasses  are  plainly 
different  in  the  different  meridian^, cause  us  to  regard  the  employment  of  astigmatic 
glasses  as  not  worthy  of  reconrthJWlation,  when  one  eye  is  emmetropic,  or  at  least 
ametropic  in  no  disturbi  and  only  the  other  is  abnormally  astigmatic. 

Where,  on  the  contnpvltoth  eyes  are  astigmatic,  even  if  to  a  different  extent) 
or  where,  with  binociflaiymyopia  or  hypermetropia,  which  requires  correction,  one 
eye  is  also  astigmatic^ it! seems  absolutely  necessary  to  use  cylindrical  glasses  to  pre¬ 
vent  injuries  tliai^m  probably  arise  from  the  disturbance  of  vision.  It  is  impossi¬ 
ble  to  say,  ^l^p^rtely,  whether  in  different  grades  of  astigmatism,  especially  when 
the  differfi^&^s  great,  the  correcting  glass  suited  to  each  eye  should  be  used  or  not. 
Some  mounts  cannot  bear  this  at  all,  others  only  to  a  certain  point ;  while  other?) 
agmj*v%d  it  very  comfortable  ( Javal ). 

vSra  word,  in  the  use  of  cylindrical  glasses  the  same  rules  are  to  be  followed  as 
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in  the  use  of  spherical  concave  and  convex  lenses,  and  the  rules  given  under  simple 
myopia  and  hypermetropia  should  be  the  more  cafefully  followed  in  astigmatism, 
as  cylindrical  glasses  afford  a  much  less  complete  means  of  correction  than 
spherical. 

Of  course,  the  glasses  should  always  be  retained  in  their  correct  position ;  hence, 
only  spectacles  with  spring  clasps  should  be  used.  This  immobility  of  the  specta¬ 
cles  is  also  important  as  regards  the  distance  of  the  glass  from  the  eye,  since,  with 
concave  and  also  with  strong  convex  glasses,  this  distance  greatly  influences  the  size 
of  the  image,  which,  moreover,  increases  and  diminishes  in  a  different  proportion  in 
each  meridian  of  the  cylindrical  surface,  and  therefore  necessarily  causes  blurring. 
It  is  very  necessary  to  diminish  this  blurring  as  much  as  possible,  that  is,  to  keep 
the  glasses  very  near  to  the  eye. 

In  the  same  connection  we  may  mention  the  necessity,  where  both  surfaces  of 
the  glass  are  convex  or  concave,  of  always  placing  the  greatest  curve  next  to  the 
eye,  that  is,  posteriorly  ;  but  when  one  surface  is  convex  and  the  other  concave,  to 
turn  the  latter  toward  the  eye.  It  is  an  equally  important  rule  to  keep  the  glasses 
parallel  to  the  plane  of  the  pupil. 


Authorities—  Oerson,  E.  O.  Fischer,  kl.  Monatbl.  1806.  S.  58,  A.  f.  O.  XU  1.  S.  27. — Airy, 
nach  Mackenzie,  Trait 6  d.  mal.  d.  yeux.  Traduit  par  Warlomont  et  Testelin.  II.  Paris.  1857. 
P.  652. — Knapp,  A.  f.  O.  VIII.  2.  S.  185  et  seq.  ;  Congress  intern,  d’ophth.  Paris.  1863.  P. 
42 .—Bonders,  A.  f.  O.  VII.  1.  S.  176, 194,  200;  Astigmatismus  und  cylind.  Glaser.  Berlin.  1862. 
S.  30.  et  seq.  Anomalien  der  Refrac.  und  Accom.  Wien.  1866.  S.  379.  et  seq. — Middleburg , 
Vierde  Jaarl.  Verslag.  Utrecht.  1863.  S.  149,  175,  187.  A.  f.  O.  X.  2.  S.  96,  105;  kl.  Monatbl. 
1863.  S.  496,  1864.  S.  24'5. — Schweigger,  A.  f.  O.  IX.  1.  S.  178  et  seq.  Ueber  den  Gebrauch  des 
Augenspiegels.  Berlin.  1864.  S.  60. — Javal,  kl.  Monatbl.  1865.  S.  336  et  seq. — Hirschmann, 
ibid.  S.  341  .—Graefe,  ibid.  S.  342;  A.  f.  O.  L  1.  S.  341  .—Burow,  A.  f.  O.  IX.  2.  S.  228,  230; 
ein  neues  Optometer.  Berlin.  1863.  S.  34.—  Kugel,  A.  f.  O.  X.  1.  S.  89.  XI.  1.  S.  106.— Tetzcr, 
Wien.  med.  Jahrb.  1868.  6.  S.  145. — Haase,  Pagenstecher,  kl.  Beobachtgn.  III.  Wiesbaden. 
1866.  S.  113.—  Javal,  kl.  Monatbl.  1868.  S.  372;  Ann.  d’oc.  53.  Bd.  S.  50.—  Snellen,  A.  f.  O. 
XV.  2.  S.  199,  20 Q.-Dobrowolsky,  ibid.  XIV.  3.  S.  51.  u.  f.  ;  kl.  Monatbl.  1868.4  Beil.  S.  146, 
153, 157.—  Items,  Woinow,  Ophth.  Studien.  Wien.  1869.  S.  4—6,  12—15,  Archiv.  f. 

Augen-  u.  Ohrenhlkde.  I.  S.  147 ;  Astigmatismustafeln.  Herausgeg.  von^fiSjhiann.  Leipzig. 
1870.—  Mauthner,  Lehrb.  d.  Ophthscop.  1868.  S.  199. — II.  Cohn,  Uat^michung.  v.  10,060 
Schulkindern.  Leipzig.  1867.  S.  151. 


4.  Astheno 


p  1  a. 


Symptoms. — By  asthenopia  we  understand  the  inability  of  maintaining  the 
adjustment  of  the  dioptric  apparatus  for  short  distances  for  a  length  of  time ,  and  the 
hyper cesthesia  of  the  retina  and  ciliary  nerves  accompanying  this  inability . 


1.  The  cause  of  the  disease  is  sometimes  an  absolute  or  a  relative  deficiency  of 
energy  in  the  muscle  of  accommodation. 

When  we  speak  of  deficiency  of  energy,  it  is  well  to  distinguish  between  the  actual  energy, 
which  the  muscle  requires  to  enable  it  to  contract  to  a  certain  extent,  and  the  potential  energy 
required  to  maintain  this  state  of  contraction.  For,  in  proportion  as  the  elastic  expansion  of 
the  fatigued  muscle  gives  way,  its  contractions  must  gradually  increase  so  as  to  overcome  the 
mechanical  elongation.  And  thus  the  muscle  must  be  completely  exhausted.  (Bonders.) 

.This  disease  is  characterized  by  the  rapid  exhaustion  of  the  muscle  of  accom¬ 
modation,  when  sharp  images  on  the  retina  are  required  of  objects  which,  on  account 
of  their  smallness,  must  be  approached  to  the  eye.  While  the  fatigued  muscle 
gives  out  and  gradually  relaxes,  of  course  the  convexity  of  the  lens  correspondingly 
diminishes.  Although  its  position  is  unchanged,  the  object,  is  seen  in  increasing 
circles  of  dispersion,  and  with  increased  exertion,  it  is  often  also  smaller.  The 
patient  is  consequently  obliged  to  remove  the  object  more  and  more  from  the  eye ; 
consequently  the  size  of  the  retinal  images  is  diminished,  and  the  clearness  of  per¬ 
ception  injured,  and  thus  the  work  of  the  retina  is  increased ;  hence  the  desire  for 
enlarged  retinal  images  is  soon  felt,  and  the  patient  feels  obliged  to  bring  the 
object  nearer  the  eye.  But  the  improvement  does  not  last  ldmg,  the  accommodation 
soon  tires  again,  the  object  must  again  be  removed  fron*^ejye,  and  so  it  goes  on, 
the  intervals  between  the  changes  of  distance  constantl{0jecoming  shorter,  till  finally 
the  retina  becomes  fatigued  by  the  steady  contest  vtfpirindistinct  and  small  images, 
and,  like  the  muscle,  does  not  do  its  work,  and  henceforth  objects  seem  to  swim 
before  the  eyes.  The  eyes  then  require  long^/^jHjefore  they  are  in  condition  to  re¬ 
sume  their  activity  for  short  distances.  &ufltrfermore,  the  functional  stamina  has 
much  decreased  ;  in  a  very  short  time  above-mentioned  symptoms  recur,  while 
simultaneously  symptoms  of  vasculaGhid  nervous  irritation  appear,  which  con¬ 
stantly  increase  with  continued  fod^le  straining.  These  first  announce  themselves 
by  a  feeling  of  pressure  and  f in  the  eye,  with  a  peculiar  tension  in  the  fore¬ 
head.  If  the  work  is  conth^jer  these  feelings  soon  increase  to  actual  pain  in  and 
over  the  eyes,  and  are.  accompanied  by  a  very  painful  feeling  of  dazzling; 
finally  headache,  dizznj£#3,  universal  malaise ,  and  even  nausea,  occur.  Besides 
tthese  there  is  almo^tGriways  strong  contraction  of  the  pupil,  marked  injection  of 
the  conjunctiva  a^^episclera,  as  well  as  excessive  lachrymation. 

This  hyp£^tGha  is  not  uncommonly  a  very  prominent  symptom,  and  later  in  the 
disease  is  S^^lMned  very  commonly  with  more  or  less  abundant  secretion  of  muco- 
purulen^Viarter,  simulating  a  simple  catarrh.  This  condition  frequently  resists  all 
reme^e^,  if  the  overburdening  of  the  apparatus  of  accommodation  is  not  done 
aw^with  by  relinquishing  the  work  or  by  correcting-glasses.  In  consideration  of 
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this  fact,  therefore,  we  should  always  examine  for  defects  of  refraction  or  accom¬ 
modation  in  cases  where  a  conjunctival  catarrh  has  appeared  without  any  existing 
external  cause,  and  has  lasted  for  some  time.  We  shall  thus  avoid  many  errors  in 
diagnosis,  and  also  frequently  a  disagreeable  failure  in  treatment. 


Causes. — The  immediate  cause  is  always  overburdening  of  the  muscle  of  accom¬ 
modation,  or  of  the  internal  recti,  as  the  case  may  be.  But  the  trouble  does  not 
commence  equally  soon  in  all  persons,  even  under  the  same  circumstances.  The 
power  of  the  muscles  in  question  varies  greatly  in  different  persons,  and  in  some  it 
is  far  below  the  normal  amount.  ( Graefe .)  Frequently,  such  insufficiencies  are 
congenital,  or  even  hereditary  ;  hence,  under  otherwise  similar  circumstances, 
asthenopia  affects  an  unproportionately  large  number  of  the  members  of  some  fami¬ 
lies,  while  it  never  occurs  in  others  ( Graefe )  ;  but  just  as  often  they  are  acquired, 
and  then  they  result  from  exhausting  diseases,  anaemia,  &c.  Indeed,  under  such 
circumstances,  asthenopia  almost  always  occurs,  if  the  patient  strains  his  eyes  too 
soon.  But  the  disease  soon  passes  off,  as  the  muscles  grow  stronger  during  conva¬ 
lescence.  Finally,  one  very  important  cause  is,  that  the  amount  of  work  which  the 
same  employment  requires  of  these  muscles  varies  in  different  cases,  as  the  refrac¬ 
tive  state  of  the  eye,  and  the  opposition  to  the  shortening  of  the  muscles,  have 
great  influence. 

Of  course,  in  hypermetropic  eyes,  the  muscle  of  accommodation  must  be 
strained  to  adjust  for  short  distances.  Hence,  hypermetropes  furnish  by  far  the 
greater  number  of  the  cases  of  accommodative  asthenopia.  Indeed,  some  assert 
that,  when  it  occurs  pure,  it  is  always  associated  with  hypermetropia.  ( Bonders .) 
This  affection  is  most  frequently  developed  after  the  twenty-fifth  year,  because,  as 
the  density  of  the  lens  increases,  its  resistance  to  the  accommodative  changes  of 
form  increases  also.  Where  the  difficulty  of  refraction  is  greater,  the  asthenopia 
occurs  much  sooner,  even  before  puberty. 


In  general,  we  may  say  that  the  asthenopia  comes  on  earlier,  the  higher  tl^Vrade  of  the 
hypermetropia.  We  can  not,  however,  accept  the  rule  that  has  been  given,  t$m^h®  year  of  life 
in  which  the  asthenopia  appears,  nearly  corresponds  to  the  denominator  &2lte  fraction  that 
^presses  the  hypermetropia.  (Bonders.)  The  exceptions  to  this  ruk^hj'so  numerous  and 
striking,  that  it  must  be  accepted  with  reservation.  Indeed,  we  noiJlimequently  meet  cases 
Where  hypermetropes  of  ^0,  ^g,  and  in  one  case  of  did  not  i^Xspectacles  till  the  fiftieth 
year,  or  later,  on  account  of  commencing  weariness  of  the  eye&^4iJiough  they  had  previously 
read,  written,  &c.  Various  circumstances  cooperate  in  caiLin^  asthenopia;  or,  perhaps,  the 
hypermetropia  developed  late  in  life  from  increased  densiS^fthe  lens,  has  relatively  increased 
b  such  cases.  Cj 

In  emmetropes  and  myopes,  accommod^fjm'  asthenopia  rarely  occurs,  for  few 
occupations  require  such  an  approach  tmject  to  the  eye  as  to  overburden  the 

muscle  of  adaptation.  But  such  eyes/fJ^not  perfectly  safe  when  there  is  muscular 
^sufficiency;  it  only  requires  unfawomme  circumstances  to  excite  the  affection.  In 
this  respect,  wearing  too  strong  concave  glasses  in  myopia,  and  the  use  of  spectacles 
for  distances  where  they  are  jj^^quired,  is  a  frequent  cause. 

♦ 

^here  there  is  defici^^bergy  of  the  muscle  of  accommodation,  among  the  circumstances 
bat  lead  to  asthenopia  areVworking  with  small  objects,  fine  embroidery,  sewing,  painting,  read- 
‘“g  small  or  bad  priui^A  or  writing,  especially  when,  to  make  out  the  true  meaning,  it  is  necessary 
distinctly  to  seeffiiK^Jes,  by  which  the  different  letters  are  distinguished,  and  the  habit  of  read- 
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ing  in  circles  of  dispersion,  becomes  insufficient.  Indistinct  contours,  dull  colors,  slight  con¬ 
trasts  with  the  background,  deficient  illumination,  and  any  thing  else  that  affects  the  distinct¬ 
ness  of  the  retinal  images,  and  renders  a  nearer  approach  of  the  object  necessary  (hence, 
particularly,-  abnormal  astigmatism)  ( Pagenstecher ,  Dobrowolsky,)  of  course  increases  the 
strain  on  these  muscles,  and  hastens  their  fatigue,  and  consequently  favors  the  occurrence  of 
asthenopia.  Continuous  rapid  changes  of  the  distance  for  which  the  eye  must  adjust,  as  in 
comparing  different  copies  of  long  rows  of  figures,  &c. ,  is  also  a  frequent  cause.  And  here  the 
actual  energy  of  the  ciliary  muscle  comes  into  play. 


It  is  not,  however,  always  an  over-amount  of  work  which  calls  forth  asthenopic 
troubles,  for  sudden  and  powerful  disturbances  in  the  inherent  coordinal  relations 
are  frequently  the  chief  or  only  cause.  Such  a  disturbance  occurs  when  during  the 
ordinary  occupations  the  glasses  hitherto  employed  are  suddenly  laid  aside,  or  when 
the  eye,  hitherto  unprovided  with  glasses,  is  furnished  with  a  glass  which  corrects 
the  error  of  refraction  and  the  limitation  of  accommodation  completely,  or  even 
over- corrects  them. 

In  other  cases  the  asthenopia  is  caused :  by  changing  the  glasses  ordinarily  em¬ 
ployed  for  much  stronger  or  weaker  ones,  no  matter  whether  the  former  or  the 
latter  are  suitable  for  the  special  case ;  by  an  incorrect  position  of  the  glasses  in 
relation  to  the  eye ;  by  faulty  employment  of  the  glasses,  etc.  At  least  it  only 
needs  under  such  circumstances  the  occurrence  of  external  unfavorable  conditions 
to  turn  occupations,  which  require  a  continuous  vision  at  short  distances,  into  a 
source  of  asthenopia. 


Course  and  Results. — At  first,  all  the  symptoms  of  the  disease  only  appear  when 
the  affected  muscles  are  subjected  to  unaccustomed  or  excessive  straining.  Then  the 
intensity  of  the  symptoms  is  in  proportion  to  the  extent  and  duration  of  the  work 
that  the  muscles  have  to  perform.  With  continued  forced  work,  however,  the 
nervous  symptoms  soon  become  permanent,  the  patient  constantly  suffers  from  the 
sensation  of  dazzling,  and  even  slight  use  of  the  eye,  as  in  distant  vision,  suffices  to 
excite  severe  pain  in  and  around  the  eye.  The  asthencmi^^pquires  more  and  more 
the  character  of  retino-ciliary  hypercestliesia. 

Asthenopia  can  be  cured.  This  we  may  expeeOSm  the  greatest  certainty  in 
those  cases,  in  which  it  is  not  so  much  a  real  lacKyf  energy  that  is  the  cause  of  the 
affection,  as  rather  an  absolute  or  relative  ovptSmount  of  service  demanded.  The 
prognosis  is  equally  unfavorable  in  those  ^a*^n  which  diseases  which  weaken  the 
general  system  have  lessened  the  powe^oiTw)rk  of  the  muscles  under  consideration, 
and  in  connection  with  over-burdeni^j  nave  laid  the  foundation  for  asthenopia. 
With  sufficient  care,  the  parts  usi^ijy  soon  recover  sufficiently  for  the  eye  to  do  a 
moderate  amount  of  work.  Itnfoyunfrequently  happens,  however,  that  subsequently 
a  certain  degree  of  insuffici^&uJemains,  and  later,  every  indiscretion  is  accompanied 
by  a  return  of  the  asth^<tf^difficulties.  Where  a  certain  deficiency  of  energy  is 
the  cause  of  the  dcvfiotfment  of  the  asthenopia,  the  eye  never  returns  to  normal 
duration  of  functiqjU  throughout  life  it  requires  certain  helps,  which,  in  ordinary 
occupations,  dimmfen  the  amount  of  its  work  to  the  existing  power. 


T-f 


-The  first  and  most  important  indication  is  to  arrest  the  progress 


of 


Treai 

the  disetee.  If  the  immediate  causes  of  the  overburdening  of  the  muscles  are  cor- 
rect^THnlLerstood,  this  is  not  very  difficult  in  the  majority  of  cases,  provided  that 
tli^paUent  presents  himself  to  the  surgeon  as  soon  as  the  symptoms  of  diminished 
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duration  of  function  begin  to  evince  themselves,  and  that  he  is  in  condition  to  leave 
oft  the  occupations  causing  the  affection. 

Frequently,  improving  the  circumstances  under  which  work  is  conducted  suffices 
to  increase  the  functional  duration  to  the  normal  amount.  Thus  it  will  often  be 
necessary  to  arrange  the  position  of  the  patient  in  regard  to  the  source  of  light — the 
window,  for  instance ;  where  the  illumination  is  insufficient,  to  increase  it  to  the 
proper  amount  by  strengthening  the  artificial  source  of  light,  or  by  the  choice  of  a 
more  suitable  location. 

In  other  cases,  the  object  is  improperly  placed  as  regards  the  eye  ;  it  is  too  high, 
too  low,  or  lateral,  as  occurs  in  reading  in  bed,  &c. ,  and  hence  must  be  altered, 
&c.,  &c. 


But  if  the  cause  of  the  overburdening  (as  is  the  rule)  depends  on  inadequate 
power  of  the  muscle  of 'accommodation,  in  its  incapability  to  produce  and  maintain 
the  requisite  amount  of  accommodation,  whether  the  fault  lies  in  a  real  weakness  of 
the  muscle,  or  in  the  resistance  which  the  muscle  meets  with,  or,  finally,  in  the  re¬ 
fraction  of  the  eye,  it  is  very  necessary  to  order  suitable  glasses. 

The  rules  for  their  choice  have  already  been  mentioned  in  the  previous  sections. 
When  disturbances  of  the  natural  co-ordinate  relations  are  the  proximate  cause  for 
asthenopia,  it  will  more  frequently  be  necessary  to  combine  the  correcting  glasses 
with  prisms  according  to  necessity,  so  much  the  more  as  in  the  hyperaesthesia  of  the 
parts  already  developed,  every  confusion  of  the  co-ordinate  relations,  even  the  most 
trifling,  is  usually  absolutely  unbearable. 

Where  the  asthenopia  is  accompanied  by  great  ciliary  or  retinal  hyperaesthesia, 
it  lias  been  advised  to  give  a  blue  tint  to  the  correcting  spherical  glasses  or  prisms. 
[Bohm,  Graefe.)  But  it  is  doubtful  whether  this  is  of  any  use.  At  first  every 
attempt  to  employ  the  eyes  for  continuous  near  vision  only  for  a  time  is  generally 
interdicted,  and  is  each  time  followed  by  unbearable  increase  of  the  extremely 
painful  affection;  even  under  the  most  favorable  circumstances  the  patient  is 
absolutely  incapable  of  doing  anything  requiring  near  vision.  The  chief  indica¬ 
tion,  then,  is  to  first  remove  the  state  of  nervous  active  excitabilit^*^T^is  is  to  be 
done  by  taking  great  care  of  the  eye,  and  avoiding  all  exercise  °f  Great  benefit 
is  ascribed  to  the  methodical  use  of  atropine,  and  the  compted^vSaxation  of  the 
muscle  of  accommodation  that  it  causes.  (Bonders.)  Wnitffr^he  sensitiveness  of 
the  retina  and  ciliary  nerves  has  been  diminished,  it  is  tirSS'to  commence  attempts 
at  vision,  with  completely  correcting  glasses.  At  firsftnjsS  attempts  must  only  last 
a  short  time,  and  be  resumed  after  long  intervals.  S^luTin  proportion  as  the  power 
of  the  eye  increases,  so  should  the  frequency  and  (Ration  of  the  trials  increase,  till 
we  attain  our  end.  . Jb . 

[Under  the  belief  that  m  asthenopia  thd^ekvas  often  a  discrepancy  between  the 
power  of  the  ciliary  muscles  and  the  s&fey  oi  convergence,  it  was  concluded  that 
there  was — 

“  Some  disturbance  of  the^el^tive  accommodation. 

“  2 d.  There  seemed  to  be  $  UJmt  of  tone  or  power  of  the  ciliary  muscle  for  con- 

IllPfl  Q  ofi  rvv\ 


;y,  the  patient  having  lost  confidence  in  his  power  to 


tinued  action. 

“  3^.  Want  of  mental 
use  his  eyes.” 

The  first  difficult}  r  ^overcome  by  giving  glasses,  to  change  the  relation  of  the 
accommodation  angle  of  convergence  of  the  optic  axes. 
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Secondly,  the  tone  of  the  muscle  is  increased  by  a  regular  course  of  gymnastic 
exercises. 

The  patient  is  to  commence  using  the  eyes  with  the  chosen  glasses ;  he  is  to 
read  for  from  three  to  fifteen  minutes,  three  times  daily,  from  a  hook,  with  good 
clear  type.  The  duration  of  this  exercise  is  to  be  daily  increased,  by  additions  of  one 
minute  to  each  period — taking  care,  however,  not  to  cause  fatigue. 

Thirdly,  the  above  “  course  of  treatment  serves  to  distract  the  mind  of  the 
patient,  and  restores  his  confidence  in  his  ability  to  use  his  eyes.”  ( E .  Dyer.) 

It  would  be  superfluous  to  enter  into  detail  in  regard  to  a  method  which  has 
been  so  fully  kid  down  by  its  originator,  but  agreeing,  to  a  great  extent,  with  Dr. 
Dyer,  both  as  to  the  nature  and  the  seat  of  the  disease,  and  having  become  thoroughly 
convinced,  in  many  cases,  of  the  efficacy  of  the  treatment  proposed,  I  have  been  led 
to  look  into  the  matter  for  the  purpose  of  explaining,  if  possible,  the  manner  in 
which  this  benefit  is  effected.  In  order  to  do  this,  we  must  first  take  into  considera¬ 
tion  the  nature  of  the  part  to  which  the  remedy  is  to  be  applied,  and  as  this  is  in 
the  present  case  what  is  known  as  the  relative  accommodation,  it  is  to  this  that  oar 
attention  will  be  chiefly  confined. 

In  emmetropic  or  normal  eyes,  there  is  a  certain  relation  between  the  accom¬ 
modation  and  convergence  of  the  visual  axes,  so  that  a  certain  amount  of  the  former 
corresponds  to  a  given  amount  of  the  latter.  Now,  although  this  amount  of  accom¬ 
modation  is  definite,  it  is  by  no  means  absolute,  as  is  proved  by  the  fact,  that,  with 
a  fixed  degree  of  convergence,  the  accommodation  can  be  modified  and  yet  dislinct 
vi  ion  remain  undisturbed.  To  prove  this,  let  a  small  object  (fine  print)  be  placed 
at  the  distance  of  twelve  inches  from  the  eye.  This  particular  degree  of  convergence 
is  here  chosen  on  account  of  simplicity,  and  because  with  it  we  obtain  a  greater 
amount  of  relative  accommodation  than  with  any  other,  while,  at  the  same  time,  it 
is  the  average  distance  at  which  the  object  is  held  for  near  work.  As  the  visual 
axes  are  converged  upon  the  object,  and  as  the  accommodation  is  adjusted  for  the 
above  distance,  vision  is  acute.  Now,  the  strongest  convex  glass,  through  which  the 
object  still  remains  distinct,  will  show  the  amount  whichJjJe  accommodation  can  be 
relaxed.  This  is  known  as  the  negative  portion  of  theH^itfve  accommodation,  and 
represents  the  amount  of  relaxation  of  which  the  cikt^f  muscle  is  capable,  with  this 
definite  amount  of  convergence.  On  the  otheHnSnd,  the  strongest  concave  glass 
through  which  the  object  still  remains  distinds^fcjll  show  the  amount  of  accommo¬ 
dation  which  can  be  brought  forth  by  inw^Qjd  tension,  or  muscular  effort,  on  the 
part  of  the  ciliary  muscle.  This  is  kncXj^rj)  ak  the  positive  portion.  The  negative 
portion  represents,  then,  the  amounkSyinuscular  force  actually  used  with  a  given 
convergence,  in  order  to  render  visi<w distinct ;  the  positive,  that  which  is  held  in 

dominate  over  the  negative  in  the  proportion 


& 


reserve.  The  positive  ought 
of  3  to  2.  Qfsj 

“  The  distinction  here  says  Donders,  u  already  acquires  practical  impor¬ 

tance,  from  the  fact  fkaQccommodation  can  only  be  maintained  at  a  distance ,  at 
which,  in  reference  to\hJ negative,  the  positive  part  of  the  relative  range  of  accommo¬ 
dation  is  tolerably^Qaty  This  is  a  most  important  law,  and  its  practical  effect  is 
admirably  show^p  hypermetropia.  The  reason  why  the  accommodation  cannot 
be  maintaii^dGphypermetropic  eyes  is,  not  because  the  relative  accommodation  for 
a  given  c^S^rgence  is  not  sufficient,  for  it  is  usually  greater  than  in  normal  eyes, 
but  be^Aise  the  positive  part  is  too  small  in  proportion  to  the  negative,  or,  in  extreme 
cas&^ods  not  exist  at  all.  In  other  words,  the  amount  of  muscular  force  exp( 
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is  much  greater  than  that  held  in  reserve.  But  this  may  also  occur,  under  certain 
conditions,  in  the  normal  eye. 

ISTo  muscle  can  long  maintain  its  maximum  tension  without  giving  rise  to  fatigue 
and  pain,  and  these  follow  in  the  case  of  the  ciliary  muscle,  just  as  they  would  in 
any  other  muscle  which  w7as  overtasked ;  and  there  is  no  reason  why  that  which 
takes  place  in  the  hypermetropic  eye,  from  abnormal  structure,  should  not  also 
occur  in  an  emmetropic  eye,  from  weakness — that,  just  as  the  ciliary  muscle,  in  one 
case,  is  overtasked,  from  having  an  abnormally  heavy  burden  to  carry,  so  it  might, 
in  the  emmetropic  eye,  be  too  weak  to  perform  its  normal  amount  of  duty.  If  the 
weakened  muscle  is  using  a  force  disproportionate  to  its  strength,  in  order  to  adjust 
the  accommodation  for  a  given  convergence,  it  must  be  at  the  expense  of  that 
amount  of  power  usually  held  in  reserve  by  the  normal  eye,  and  represented,  as  we 
have  seen,  by  the  positive  part  of  the  relative  A.  I  have  seen  many  cases  of  this 
type  of  asthenopia,  where  the  deficiency  of  the  positive,  or  want  of  reserved  force, 
was  very  apparent.  The  amount  has  varied  between  what  would  be  represented  by 
a  convex  glass  of  to 

Xow,  in  regard  to  the  treatment  of  these  cases.  As  it  has  been  proved  that 
accommodation  can  only  be  maintained,  for  any  length  of  time,  where  the  positive 
is  tolerably  great  in  reference  to  the  negative,  and  as  it  has  been  shown  that  the 
positive,  in  the  above  ca^es,  is  disproportionately  small,  the  indication  would  appear 
to  be  to  restore  the  positive  to  its  normal  dimensions,  and  it  would  follow  that  the 
asthenopia  would  then  be  relieved.  The  question  then  is,  how  can  this  be  done  ? 
The  answer  is,  by  convex  glasses. 

As  a  convex  lens  represents  so  much  muscular  force,  we  have,  by  adding  this 
lens,  added  just  so  much  power,  restoring  the  proportion  between  the  positive  and 
negative  parts  of  the  relative  accommodation. 

It  would  seem  to  follow  then,  that,  as  soon  as  the  want  in  the  positive  was 
supplied  by  the  glasses,  the  asthenopic  symptoms  would  rapidly  disappear.  This  is 
often  the  case,  and  would  be  so  nearly  always  if  a  new  factor  of  the  disease  did  not 
come  into  play,  and  this  is  want  of  energy.  It  is  one  thing  for  a  mu^k^to  contract 
and  quite  another  for  it  to  maintain  its  contraction ;  and  the  fatigju&^hrch  arises  in 
this  case,  is  not  so  much  that  which  proceeds  from  actual  energy^fe^of  lifting  a  load, 
as  that  which  results  rather  from  the  simple  extension  of^A^astic  muscle  when 
iu  the  condition  of  contraction.  The  power  to  maintai:  ;tain  amount  of  con¬ 

traction  is,  to  a  very  great  extent,  dependent  on  the pn&^bhe  patient  “having  lost 
confidence  in  his  ability  to  use  his  eyes”  being  a  v^yV^E/m  ne  it  feature  in  this  form 
of  asthenopia.  Having  restored,  as  it  were,  bvspe  glasses,  the  actual  muscular 
lorce,  we  must  seek  to  cultivate  the  ability  tojjnamtain  the  required  muscular  ten¬ 
don;  in  other  words,  to  restore  the  tone  anekJ&|or  of  the  weakened  ciliary  muscle; 
and  the  best  way  of  doing  this  appears  to  (fl&Wit  proposed  by  Dr.  Dyer,  viz.  gradu¬ 
al  increasing  exercise  at  stated  intervjX^with  light  convex  glasses  ]  {E.  G.  Loving .) 


-Graefe,  A.  f.  0.  II.  1.  S.  169  et  se« 
k9;  Congress  intern,  d’ophth. 


:rCtil 


Authorities.— Stellwag,  Sitzungsbembifc  der  Wien.  k.  Akad.  der  Wiss.  XYI.  S.  245,  264,  265. 
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S.  78  et  seq. ;  Anomal.  d$r  u.  Acc.  Wien.  1866.  S.  217  et  seq. — Schuerman,  Vijfde  Jaarl. 
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XI.  1.  S.  69  et  seq. — Bohm,  der  Nystagmus,  etc.  Berlin,  1857,  S.  63.  Ill ;  die  Therapie  des 
Auges  mittelst  des  farbigen  Lichtes.  Berlin,  1862.  S.  203-236. — [Dyer ,  N.  Y.  Med.  Jour.  Oct. 
1865. — B.  O.  Loring ,  N.  Y.  Med.  Journal,  Feb.  and  May,  1867.] — Pagenstecher,  kl.  Beob.  II. 
S.  36;  in.  S.  90.  — Dobrowolsky,  A.  f.  O.  XIV.  3.  S.  53,  61,  75,  80;  kl.  Monatbl.  Bed.  1868.  S. 
1 14-1 1 8,* — Manuhavdt,  ibid.  XV.  1.  S.  288  —Tctzer,  Wien.  Augenklinik.  Ber.  S.  157.— Bohm, 
Die  Therapie  d.  Auges  mittelst  farbigen  Lichtes.  Berlin.  1862.  S.  263-236.  —Schirmer,  kl. 
Monatbl.  1867,  S,  114. 


5.  Paralysis  of  Accommodation. 

Symptoms. — This  affection  is  characterized  ly  the  removal  of  the  near  point ,  and 
its  approach  to  the  far  point ;  or}  in  other  words ,  ly  the  diminution  or  entire  loss  of  the 
range  of  accommodation. 

Even  in  low  grades  of  the  paresis,  the  difficulty  of  exciting  or  maintaining  suffi¬ 
cient  accommodation  shows  itself  very  decidedly.  On  such  attempts,  the  eye  soon 
tires,  its  accommodation  begins  to  waver,  and  the  muscle  soon  gives  out.  Mikropsia 
is  often  observed  at  the  same  time.  In  the  higher  grades  of  the  paresis,  the  power 
of  adjustment  is  almost,  or  wholly,  lost.  The  extent  of  distinct  vision  is  limited  to 
the  longest  line  of  accommodation,  whose  length  and  position,  of  course,  vary  with 
the  natural  refractive  state  of  the  eye.  The  latter  does  not  appear  to  change  much 
in  slight  paresis ;  but  in  complete  paralysis  it  is  often  much  diminished.  Many  eyes 
become  hypermetropic  that  were  not  so  before,  and  their  natural  refraction  returns 
again  after  the  cure  of  the  paralysis.  ( Jacobson ,  Hiring ,  Pagenstecher ,  Bonders .) 

Sometimes  the  paresis  of  accommodation  is  simple ,  the  pupil  retains  its  normal 
size,  and  reacts  very  freely  to  reflected  irritation,  but  in  the  accommodative  changes 
of  the  eye  it  does  not  move.  Myopes  who  in  their  ordinary  occupations  use  their 
accommodation  little,  if  any,  and  do  not  use  any  correcting  glasses,  usually  have 
their  sight  little  disturbed.  On  the  other  hand,  emmetropes,  and  still  more  hyper- 
metropes,  are  much  affected  by  the  loss  of  accommodation  during  near  vision. 
Their  sharpness  of  vision  is  greatly  decreased  for  short  distances,  and  sometimes, 
also,  for  far  distances,  and  the  attempt  to  cover  the  defect  by  straining  the  accom¬ 
modation  soon  causes  asthenopia. 

As  a  rule,  the  reflected  movements  of  the  iris  are  also  arrestedSjJte  pupil  reacts 
slightly,  if  at  all,  to  light,  &c.,  it  remains  fixed  and  moderately^Xafced,  the  paresis 
of  accommodation  is  accompanied  by  mydriasis  (see  under  thj^ffSad).  The  disturb¬ 
ance  of  vision  is  then  always  marked,  very  often  thereXjjJllso  paralysis  of  the 
external  muscles  supplied  by  the  oculo  motor.  IndeedA2j)b  unfrequently  the  paral¬ 
ysis  extends  to  several  cerebral  and  spinal  nerves,  ^m\ig/vei’y  complicated. 

Causes. — We  divide  paralysis  of  accommodati©into  two  forms,  viz.  true  paresis 
dependent  on  functional  disturbances  of  thej®res,  and  others  that  are  caused  by 
pathological  changes  in  the  muscle  or  thebyhXths. 

1.  Where  true  paralysis  of  accomnS^Mron  occurs  alone,  or  combined  only  with 
Mydriasis,  cerebral  origin  of  the  disaa^j^  not  impossible,  it  is  true,  but  is  very  rare. 
It  almost  always  depends  on  an\^bction  of  the  short  root,  or  of  the  lenticular 
ganglion.  Where,  however,  th£>oaresis  of  accommodation  and  the  mydriasis  are 
0Idy  partial  symptoms  of  aq£X$ection,  extending  to  several  muscles,  there  must  be 
disease  in  the  trunks  or^h^tlis  of  one  or  more  nerves,  or,  as  more  frequently  occurs, 
111  the  central  organs.A&Jhong  the  affections  of  the  latter  are  not  only  perceptible 
organic  changes  in  pertain  portions  of  the  brain  or  spinal  medulla,  but  also  less 
Manifest  alterattaTVs  ^.ich  as  those  that  occur  in  alcoholism,  late  in  diabetes  mellitus 
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( Oraefe ,  Nagel),  in  uraemia,  lead-poisoning,  trickiniasis  (. Horing ),  and  malarial  fever 
( Mannhardt ). 

Epidemic  diphtheria  is  an  important  cause.  In  some  epidemics  the  disease  is 
very  often  accompanied  by  paralysis  of  accommodation.  (. Bonders ,  Pagenstecher , 
PenediJct,  Nagel ,  Stammeshaus ). 

Tlie  symptoms  of  paralysis  usually  appear  after  the  croup  has  nearly  or  quite  disappeared, 
usually  between  the  third  and  sixth  week.  They  do  not  occur  in  cases  that  run  their  course 
rapidly,  or  in  the  slower  ones,  where  death  results  from  kidney-disease.  ( Pagenstecher .)  The 
muscles  of  accommodation  and  of  the  palate  are  most  frequently  affected.  Some  think  that 
the  nerves  passing  through  ganglia  are  most  attacked.  {U.  Jackson.)  In  some  epidemics  the 
paresis  of  accommodation  is  accompanied  by  great  decrease  of  the  natural  refraction  ( Jacobson , 
Pagenstecher)  ;  but  the  nerves  of  the  iris  are  usually  unaffected,  so  that  the  reflex  move¬ 
ments  of  the  iris  generally  continue.  Paralysis  of  the  soft  palate  prevents  the  separation  of 
the  nasal  cavities  from  the  throat,  and  so  hinders  speaking,  swallowing,  &c.,  and  this  is  more 
apt  to  occur,  as  there  is  often  also  anaesthesia  of  these  parts.  ( Pagenstecher . )  Besides  the 
paralysis  of  accommodation,  the  muscles  supplied  by  the  oculo-motor  are  also  often  paralyzed. 
More  rarely  the  extremities,  especially  the  extensors,  are  affected  with  palsy,  sometimes  also 
with  anaesthesia.  Exceptionally,  there  is  also  paresis  of  the  nerves  governing  forced  expira¬ 
tion.  {Pagenstecher. )  Diphtheritic  paralysis  has  always  terminated  in  recovery,  if  the  disease 
itself  did  not  cause  death.  Still,  the  paresis  of  accommodation  often  causes  asthenopia  for  a 
long  while. 

Strabismus  divergens  has  also  sometimes  been  seen  as  a  consequence  of  paralysis 
of  accommodation.  ( Ponders ,  Pagenstecher.) 


It  is  thought  that  a  constitutional  disease  may  be  considered  as  the  cause  of  the  local  affec¬ 
tion,  and  that  the  paralysis  results  from  the  influence  of  the  changed  character  of  the  blood  on 
the  central  organs.  {Donders.)  Possibly  the  diphtheritic  deposit  causes  a  blood-poisoning. 
This  view  is  favored  by  the  fact  that  severe  cauterization  diminishes  the  mortality  of  the  dis¬ 
ease,  and  renders  the  paralyses  rarer.  {Bretonneau.) 

Still  paralysis  of  accommodation  has  been  also  observed  without  any  diphtheritic  affection 
in  acute  swelling  of  the  submaxillary  and  cervical  glands,  even  in  deep  cervical  cicatrices  after 
ulcerations  of  scrofulous  glandular  tumors.  ( Oraefe ,  Remalc.)  are,  therefore,  very  much 

inclined  to  refer  the  paresis  of  the  different  nervous  regions  in  Basedow’s  disease,  also  in 

diphtheritis  faucium,  to  diseases  of  the  cervical  sympatlmfl^herve,  and  to  the  circumscribed 
paralytic  dilatations  of  the  vessels  of  the  central  parts  o^w^brain,  particularly  of  the  medulla 
oblongata.  {Steffan.)  This  would  be  corroborate^  Lct1  le  circumstance  that  in  diphtheria 


swellings  usually  appear  at  both  the  angles  of  the 


ted  @Ehe  ci 
!  >Y*r  jaw,  v 


which  seem  to  be  infiltrations  of 


the  connective  tissue,  and  can,  without  dourtfl^^act  upon  the  superior  cervical  ganglia. 
{Remalc.)  The  frequently  demonstrable  s#nslfcil5ty  of  the  cervical  cord  ( Qrenzstrange ),  and 
the  healing  action  of  electric  currents  pap^H  through  the  latter,  may  also  be  here  turned  to 
account.  ( Remak ,  Benedikt.)  X/ 

In  several  cases  a  very  remarkable®^itation  of  accommodation  was  also  observed  in  affec¬ 
tions  of  the  teeth,  and  explained  reflex  action  of  the  trigeminus  upon  the  vaso-motor 

nerves  of  the  brain.  The  deg*^Qj£f pain  for  the  slighter  or  greater  amount  of  the  paresis  is 
said  here  to  be  of  less  signifirik&e,  and  the  affection  to  be  found  especially  in  individuals 


between  the  10th  and  lS^Ty^rt^s  of  life  ;  very  exceptionally,  however,  or  even  not  at  all,  after 
the  30th  year.  {H.  Sclvnfm.)  The  question  may  here  be  asked,  whether  these  limitations  of 
accommodation  maymeft^often  be  explained  by  the  fact  that  energetic  and  continuous  muscular 
efforts  are  usually  ^eaaered  very  difficult  by  pain  in  any  part  of  the  body. 

2.  Th«N^*scle  of  accommodation  itself  may  become  incapable  of  reacting  pr°' 
portionately,  or  at  all,  to  the  nerve-impulse ;  from  inflammation  and  its  results  in 
outg^y^s  or  atrophy  ;  from  senile  changes,  and  as  a  result  of  continued  inactivity 
neglect  of  the  eye,  as  occurs  in  strabismus  or  marked  functional  disturbance  of 
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one  eye.  Besides  these,  practically,  debility  of  the  muscle  of  accommodation 
approaching  paresis,  is  frequently  witnessed  as  a  result  of  diseases  affecting  the 
nutritive  functions. 

Treatment. — Where  the  cause  is  within  reach,  of  course  its  removal  must  be 
attempted,  and  meantime  the  eyes  should  be  carefully  used.  If  the  diseased  process 
is  eradicated,  and  yet  the  muscle  remains  to  some  extent  weakened,  electricity  pro¬ 
mises,  without  a  doubt,  the  best  success.  (Benedict,  Goccius.)  The  copper  pole 
should  be  placed  upon  the  closed  lid,  and  the  zinc  pole  should  be  moved  round  the 
orbital  margin.  In  diphtheritic  paralysis,  galvanization  of  the  cervical  sympathetic 
is  to  be  preferred.  (. BenediJct ,  RemaJc.)  In  addition,  carefully-conducted  exercise  of 
the  apparatus  of  accommodation,  never  carried  to  fatigue,  may  effect  a  favorable 
result. 

Convex  glasses,  that  do  not  fully  correct,  furnish  a  means  for  this  exercise,  as 
they  do  not  free  the  muscle  of  adaptation  from  exertion.  But  if  asthenopia  be 
caused  by  their  use,  we  should  rather  employ  fully-neutralizing  spectacles.  (Bonders.) 
At  the  same  time,  cold-water  treatment,  sea-baths,  cold  douches,  life  in  the  open  air, 
and  anything  that  increases  the  muscular  strength,  is  beneficial.  Besides  invigorat¬ 
ing  diet,  quinine,  sulphuric  acid,  and  the  preparations  of  iron  internally,  are  recom¬ 
mended  in  diphtheritic  paralysis.  (Bonders.)  Ergot  ( Willebrand)  is  of  no  use,  and 
extract  of  calabar-bean  is  of  but  little  service  in  paralysis  of  accommodation,  j 

Authorities. — Siellwag ,  Sitzungsbericht  der  Wien.  k.  Akad.  d.  Wiss.  XVI.  S.  244,  266 ;  Oph. 
US.  825,  674. — Bonders ,  Anomalien  der  Refrac.  n.  Acc.  Wien.  1866.  S.  500 et  seq. — Graefe ,  A. 
f.  0.  H.  1.  S.  173, 191, 192;  II.  2.  S.  299  et  seq.  ;  III.  2.  S.  363  ;  IV.  2.  S.  230,  234 .—Nagel,  ibid. 
VL  1.  S.  231. — H  bring,  kl.  Monatbl.  1864.  S.  235 .—Hughlings  Jackson ,  ibid.  S.  143, 145-147.— 
Mannhardt ,  ibid.  1865.  S.  18. — Pagenstecher ,  aus  Elberfeld,  ibid.  S.  358. — Jacobson ,  A.  f.  O.  X. 
2.  S.  47. — Bretonneau ,  nach  Donders,  1.  c.  S.  513. — H.  Gerold ,  Zur  ther.  Wiirdigung  farbiger 
Diopter.  Bonn.  1867.  S.  36,  42. —  Willebrand ,  A.  f.  O.  IV.  1.  S.  341,  344. — Donders ,  Centralbl. 
1867.  S.  526. —  Graefe ,  Deutsche  klinik.  1865.  S.  115. — Remak ,  ibid.  S.  115. — Goccius ,  Der 
Mechanismus  der  Accommodation.  S.  61,  99. — Bcnedikt ,  Elektrotherapie.  WiojAl868,  S.  457, 
^—Schmidt,  A.  f.  O.  XIV.  1.  S.  107. — Btejfan ,  kl.  Erfahrungen.  und  SWGie^.  Erlangen. 
1869.  S.  47,  54. — Stammeshaus ,  Diss.  Bonn.  1870. 


6.  Mydriasis. 

Symptoms, — This  affection  is  characterized  by  a  widely -dilated  or  only  slightly • 
movable  pupil,  which  does  not  depend  on  any  material  change  in  the  eye. 

The  dilatation  of  the  pupil  is  always  marked,  hut  seldom  reaches  such  an  extent 
that  the  iris  appears  in  the  form  of  a  small  border  behind  the  limbus  conjunctivalis. 
Sometimes  it  is  irregular,  when  certain  arcs  of  the  pupil  are  more  dilated  than  others, 
and  it  sometimes  appears  as  a  perpendicular  or  horizontal  oval,  or  a  polygon  with 
rounded  angles,  &c.  At  the  same  time  the  dilated  pupil  is  fixed,  it  varies  little,  if 
any,  from  the  action  of  light,  convergence  of  the  optic  axes,  or  exertion  of  the 
accommodation.  Since,  with  enlargement  of  the  pupil,  the  intensity  of  illumination 
of  the  fundus  and  the  quantity  of  reflected  light  is  increased,  the  pupil  loses  its 
blackness,  and  appears  more  gray,  with  a  tendency  to  blue  or  green,  and,  when  the 
light  falls  at  a  favorable  angle,  may  even  appear  brilliant. 

The  power  of  accommodation  is  almost  always  limited,  and  often  entirely  removed. 
Still,  no  constant  proportion  exists  between  the  pupillary  dilatation  and  the  loss 
of  accommodation;  this  may  be  reduced  to  nothing  in  a  slightly-dilated  pupil,  and, 
conversely,  may  remain  in  marked  mydriasis. 

This  diminution  of  accommodation,  occurring  with  mydriasis,  manifests  itself  very  disagree¬ 
ably,  since  the  diameter  and  apparent  brilliance  of  the  circles  of  dispersion,  falling  on  the  retina, 
increase  with  the  size  of  the  pupil.  Moreover,  the  mydriatic  eye  does  not  see  with  perfect  dis¬ 
tinctness  at  any  distance,  as  the  asymmetric  curvature  of  the  cornea  and  lens  greatly  affects  vision, 
on  account  of  the  amount  of  blurring.  Besides  this,  there  is  the  very  unpleasant  feeling  of  daz¬ 
zling,  which  often  accompanies  mydriasis,  and  frequently  renders  itlimpossible  to  use  the  eyes  in 
bright  light. 

Mydriasis  is  usually  confined  to  one  eye  ;  it  is  r 
disturbs  binocular  vision  very  much,  till  the  pari^n 
distinct  perceptions  of  the  affected  eye. 

Causes. — Mydriasis  must  not  be  co/sijjj^d  as  an  entire  paralysis  of  the  iris. 
This  is  characterized,  not  by  dilatatioiJ^oiTne  pupil,  but  by  inaction  and  tremulous* 
ness  in  quick  movements  of  the  ey^jln  mydriasis,  the  iris  is  always  tense,  even 
when  reaction  to  light  and  the  of  accommodation  are  absent.  Moreover,  by 

powerful  irritation  of  the  twms^Nthe  fifth  pair  of  nerves  about  the  eye,  temporary 
contraction  may  almost  alfoky  Ee  induced ;  on  the  other  hand,  the  use  of  atropia 
will  produce  maximum  ctfE&ition.  (JRuete. ) 

We  generally  distfrglish  a  spastic  and  a  paralytic  form.  The  first  depends  upon 
an  irritated  state  4of~tlie  oculo-pupillary  branches  of  the  sympathetic  nerve,  and  is 
therefore  causecL-b^r  spasmodic  contraction  of  the  dilatator  pupillac  and  of  the  mus¬ 
cular  portigi^^'the  vessels  of  the  iris,  and  in  pure  cases  is  not  attended  by  any 
limitatiou^Cwe  range  of  accommodation. 

Tottk  class  belongs  the  mydriasis,  which  sometimes  during  attacks  of  hemicrania  {Du 
JBois^a/mo?id)  affects  the  eye  corresponding  to  the  side  of  the  head  affected,  but  in  most 
crate  seems  quickly  to  pass  away,  as  the  spasm  soon  changes  to  paralysis  of  the  muscular  walls 


•  binocular.  Nevertheless,  it 
lias  learned  to  suppress  the  in* 
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of  the  vessels*  Furthermore,  there  may  here  be  reckoned  the  ephemeral  mydriasis  (Graefe), 
which  develops  itself  only  temporarily  at  certain  hours  of  the  day,  without  any  especial  cause 
or  under  the  most  varying  external  causes.  In  one  case  mydriasis  and  myosis  alternated 
periodically  with  each  other,  without  there  being  demonstrable  any  limitation  of  accommoda¬ 
tion  ( Bonders ).  The  dilatation  is  probably  also  to  be  reckoned  here  which  is  sometimes  ob¬ 
served  in  Helminthiasis  (Worms)  and  in  certain  abdominal  affections,  although  the  abdominal 
sympathetic  can  exercise  no  direct  influence  upon  the  oculo-pupillary  nervous  branches 
[Budge).  An  important  cause  are  irritating  injuries  acting  directly  upon  the  cervical  sym¬ 
pathetic  ( ccrvicalstrang ).  In  fact  a  high  degree  of  mydriasis  has  been  observed  in  consequence 
of  an  aortic  aneurism,  of  carcinoma  of  a  cervical  gland  (Ogle),  during  the  passage  of  a  phleg¬ 
monous  inflammation  of  the  neck  into  suppuration  (Kidd),  and  in  connection  with  great  eleva¬ 
tion  of  the  upper  lid,  even  repeatedly  in  ordinary  goitre  (Demme).  Unfortunately  the  state  of 
accommodation  has  not  in  these  cases  been  sufficiently  estimated,  and  hence  many  of  them 
might  possibly  be  confounded  with  those  which  have  been  seen  in  diphtheria  of  the  throat  and 
affections  of  the  teeth.  Finally  in  the  category  of  spastic  mydriasis  are  to  be  reckoned  those 
cases  of  dilatation  of  the  pupil,  which  constantly  occur  in  very  slow  respiration,  or  where  the 
latter  has  entirely  ceased,  in  concussion  of  the  brain,  in  obstruction  of  the  respiratory  passages, 
and  generally  in  death  by  suffocation,  and  which,  according  to  physiological  experiments 
|  ( Thiry ,  Ludwig ,  Bezold ),  are  to  be  explained  by  the  irritating  action  of  blood  rich  in  carbonic 
acid  and  poor  in  oxygen,  upon  the  central  organs  of  the  sympathetic  nerve. 


The  mydriasis  is  usually  a  symptom  of  paralysis  and  to  be  explained  by  obstruc¬ 
tion  to  the  conducting  power  of  the  oculo-pupillary  branches  of  the  third  pair  of 
cranial  nerves.  The  paralysis  is  but  rarely  limited  to  the  motor  nerves  of  the 
sphincter  pupillse  and  can  then  always  be  referred  to  a  central  cause.  In  the  great 
majority  of  cases  it  is  accompanied  by  paralysis  of  accommodation,  and  its  cause 
may  then  be  found  as  well  in  pathological  changes  of  certain  portions  of  the  brain 
situated  beyond  the  centre  of  origin  of  the  trunk  of  the  oculo-motorius,  as  in  obstruc¬ 
tions  in  the  conducting  power  of  the  ciliary  ganglion  and  of  its  short  root,  or  even 
merely  of  the  intraocular  ganglia.  Mydriasis  and  paralysis  of  accommodation  are 
frequently  merely  two  of  the  symptoms  of  a  paralysis  which  extends  over  larger 
parts  or  over  the  entire  region  or  ramification  of  the  third  and  even  of  several 
,  cranial  nerves.  The  cause  of  the  obstruction  in  conducting  powernsrtl^n  often  an 
affection  of  the  sheath  of  the  nervous  trunk,  and  as  a  rule  is  refer^J^to  a  rheumatic 
origin.  Just  as  often,  however,  the  morbid  deposit  lies  deepepQvthe  envelopes  of 
l  brain  or  even  in  the  latter  itself. 

Mydriasis  is  also  a  symptom  of  certain  brain-diseasosOmronic  hydrocephalus, 
basilar  meningitis,  and  apoplectic  effusions  at  the^asyxf  the  brain.  It  occurs 
frequently  in  diseases  of  the  cerebellum  (Ducheh)  afol  in  chorea  (J.  Meyr),  poisoning 
I  With  coal-gas,  lead,  certain  narcotics,  &c.  Q 

0 

The  dilatation  of  the  pupil,  occasioned  by£™:iatics  and  accompanied  by  paralysis  of 
accommodation,  manifests  also  a  spastic  coArl^on  of  the  muscles  of  the  iris  supplied  by  the 
sympathetic,  as  well  as  a  paralysis  of  the  spSiSbter  pupillae  and  of  the  ciliary  muscle,  and  is  to 
c  explained  by  an  action  of  those  poi^m^ifpon  the  intraocular  ganglia. 

Course  and  Results,-- -jErf?S?e  the  original  disease  can  be  cured,  or  subsides 
spontaneously,  the  mydriaai^sJid  its  attributes  also  often  disappear.  Still,  not  un- 
frequently,  dilatation  <AA^luggishness  of  the  pupil,  with  or  without  limitation  of 
the  accommodation,  ravhms  ;  sometimes  only  the  latter.  Once  chronic,  mydriasis 
usually  defies  aH^JQnnpts  at  cure,  and  becomes  permanent,  probably  because  the 
Muscles  or  neiwcs>3volved  become  atrophied. 
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Treatment. — This  should  always  be  directed  to  the  original  disease,  where  tills 
is  discoverable.  Hence  it  will  be  purely  antiphlogistic,  antirheumatic,  anthelmin¬ 
tic,  &c.,  according  to  circumstances.  If  the  original  disease  has  been  removed,  or 
if  the  treatment  for  it  has  done  its  utmost,  and  the  mydriasis  continues  as  an  inde¬ 
pendent  disease,  or  if  it  was  so  from  the  first,  without  perceptible  cause,  we  should 
try  to  excite  contractions  of  the  sphincter  pupillm. 

The  hopes  of  doing  this  by  the  c^abar  preparations  have  not  been  fulfilled.  The 
effects  of  this  remedy  are  evanescent.  Where  the  causes  are  ephemeral,  however, 
calabar  may  hasten,  or  even  excite,  recovery.  The  hopes  from  it  are  the  better,  the 
greater  and  more  permanent  its  effect  on  the  pupil  and  the  accommodation,  at  each 
application.  ( Graefe .) 

In  some  cases,  after  the  fruitless  use  of  other  remedies,  electricity  has  proved 
beneficial.  (. Benediht ,  Fieber.)  The  copper  p;>le  should  be  placed  over  the  closed 
lid^.  the  zinc  pole  to  the  zygoma. 

In  the  spastic  form,  however,  the  galvanic  current  is  better  conducted  to  the 
cervical  sympathetic. 

Hot  very  unfrequently,  irritation  of  the  ophthalmic  branches  of  the  fifth  pair  of 
nerves  is  beneficial  by  the  reflections  to  the  sphincter.  For  this  purpose  tincture  of 
opium  may  be  applied  once,  or  at  most  twice,  daily,  to  the  conjunctiva.  If,  in  conse¬ 
quence  of  this  treatment,  there  is  so  much  vascular  irritation  as  to  require  treatment, 
we  may  apply  cold  compresses,  without  diminishing  the  effect  of  the  first  remedy,  aa 
cold  also  stimulates  the  sphincter  pupillae. 


Frequent  contractions  of  the  orbicularis  muscle  are  considered  beneficial,  as  they  sympatheti¬ 
cally  excite  contractions  of  the  sphincter  pupillae.  ( Graefe .)  The  patient  should  be  advised  to 
close  the  lids  frequently.  Methodical  use  of  the  muscle  of  accommodation  should  also  be  tried. 

We  may  soon  judge  from  the  extent  and  duration  of  the  pupillary  reaction,  whether  this 
remedy  promises  any  thing.  Where  the  diameter  of  the  pupil  changes  little,  or  quickly  returns 
to  its  former  size  after  all  these  attempts,  there  is  little  hope. 

Instead  of  applying  laudanum  to  the  conjunctiva,  we  may,  of  course,  use  any  other  irritants. 
Thus,  the  conjunctiva  or  edge  of  tne  cornea  have  been  cauterizo4\ith  nitrate  of  silver;  the 
patient  has  been  ordered  to  take  snuff,  smell  ammonia,  &c.  Grea^^imtating  the  retina,  in  order 
to  affect  the  pupil,  is  dangerous,  and  of  little  benefit.  The  sai^jjs  true  of  repeated  paracentesis 
of  the  cornea.  The  use  of  strychnia  and  veratria  salve  to  tj^e^fental  regions,  as  well  as  the  inter¬ 
nal  use  of  ergot,  are  of  little  or  no  advantage.  (Arlt.)i 
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:n.  med.  Wochenschrift,  1864.  Nro.  10-12. 
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Rnfr,.  u.  Acc.  Wien,  1866.  S.  493,  504,  505y*fo  524.  —  Graefe,  A.  f.  0.  I.  1.  S.  315,  II.  1.  S. 
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Arch.  f.  Anat.  u.  Phys.  l^St).JSr  461  u.  f. 


7.  Spasm  of  Accommodation. 

Symptoms  and  Causes.— This  affection  is  characterized  by  a  sudden  increase 
f  refraction,  with  a  diminution  or  loss  of  the  power  of  voluntary  change  of  accommo¬ 
dation. 

This  is  one  of  the  darkest  chapters  in  ophthalmology,  because  a  sufficient  num¬ 
ber  of  carefully-studied  cases  has  not  yet  been  observed.  It  is  thought  that  it  may 
be  reflected,  or  sympathetically  excited,  through  the  muscles,  producing  convergence 
of  the  optic  axes. 

1.  Reflected  spasm  of  the  ciliary  muscle  occurs  from  severe  irritations  of  the 
sensitive  ciliary  nerves,  especially  in  inflammations.  Then  it  is  accompanied  by  great 
retinal  hyperaesthesia,  and  usually  by  spasm  of  the  sphincter  of  the  pupil  and  of  the 
orbicularis  palpebrarum. 

In  other  cases  these  reflex  spasms  seem  to  originate  in  a  sort  of  hyperaesthesia  of  the  retina 
and  optic  nerve,  which  shows  itself  especially  by  intolerance  of  small  circles  of  dispersion  ; 
for  cases  are  observed  where,  at  the  moment  such  circles  of  dispersion  fall  on  the  retiua,  the 
muscle  of  accommodation  contracts  strongly,  increases  the  refraction  of  the  eye,  and  hence  the 
indistinctness  of  perception,  and  so,  instead  of  a  favorable  condition  of  adaptation,  induces  the 
opposite.  Hitherto  this  peculiar  disturbance  of  function  has  only  been  noticed  in  myopia  of  low 
or  medium  grades.  It  is  noticed  by  the  patient,  that,  when  removing  an  object  under  examina¬ 
tion  from  the  eye,  beyond  the  far  point,  it  does  not  become  gradually  indistinct,  but  suddenly „ 
and  with  the  sensation  of  an  alteration  of  accommodation.  While,  for  instance,  such  a  person 
sees  sharply  at  one,  one  and  a  half,  or  two  feet  distance,  objects  at  three  to  five  feet  appear  to  him 
much  more  indistinct  than  they  would  to  others  of  an  equal  or  higher  grade  of  shortsightedness. 
More  careful  examination  then  easily  discovers  that  this  sudden  increase  of  indistinctness  is  caused 
by  an  excessive  strain  of  accommodation,  which  is  associated  with  an  increa^^fconvergence  of 
the  optic  axes.  Strong  concave  glasses  held  before  the  eye  correct  not  ord$Aci&  dioptric  anoma¬ 
lies,  but  also  the  false  axis-convergence.  This  rare  state  is  called  “  nTr^pia  in  distance.”  It 
requires  the  correction  of  the  existing  anomaly  of  refraction ;  that  hL^^ise  of  suitable  concave 
glasses  for  distant  vision. 

Exactly  in  opposition  to  these  cases,  others  appear  where  tffe*™jm  of  accommodation  occurs 
when  the  object  is  brought  within  the  line  of  clear  vision  ,^so\ssi$>  require  a  certain  increase  of 
accommodation.  Then  too  great  an  amount  is  supplied,  tl^nuscle  of  accommodation  contracts 
much  more  strongly  than  the  distance  of  the  object  requires,  while  simultaneously  the  axis- 
convergence  increases  disproportionately,  and  a  sqi  developed  in  one  eye.  In  many  cases 

the  tension  of  the  muscle  of  accommodation  and  tl^fcternal  recti  increase  and  diminish  in  pro¬ 
portion  to  the  approach  or  removal  of  the  mill,  however,  only  to  such  an  extent  that, 

within  certain  bounds,  it  always  exceeds  .^^requirements.  In  other  cases,  however,  at  the 
foment  an  object  approaches  within  a  o^taifl/ point,  the  maximum  of  accommodation  and  axis*- 
convergence  is  excited,  and  remains  for%J$ne  unchanged,  even  if  the  distance  is  again  decreased.. 
The  spasm,  once  excited,  sometimes^es  not  relax  for  a  length  of  time,  even  when  the  cause  is; 
entirely  removed.  Such  cases  emM^flass  for  high  degrees  of  myopia  •  still,  the  fact  that,  under- 
ordinary  circumstances,  at  leastAeeasionally,  the  patients  see  sharply  at  a  distance,  as  well,  as: 
Ibeir  inability  to  wear  sti^N^oncave  glasses,  shows  that  only  a  temporary  increase  of  refrac¬ 
tion  exists.  In  fact,  car£^$xamination  shows  the  natural’  adjustment  of  the-  eye  to  be  somer- 
tnnes  a  proportion ateMslight  myopic,  normal,  or  moderately  hypermetropic  one,. 

The  therapeuttefind|pations  are  evidently  to  render  unnecessary  the  amount  of  strain. oft 
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accommodation  that  causes  spasm.  Of  course,  this  may  best  be  done  by  shunning  employments 
requiring  near  vision.  However,  where  this  can  not  be  done,  the  use  of  weak  glasses  for  near 
vision  may  be  advisable,  as  the  objects  thus  appear  removed,  and  the  amount  of  accommodation 
required  is  diminished.  In  a  short-sighted  person  whose  far  point  is  at  fourteen  inches,  spasm 
was  kept  off  for  years  by  using  twenty- six-inch  convex  glasses.  While  previously  the  patient,  in 
reading  or  writing,  approached  objects  to  within  three  or  four  inches  and  turned  the  left  eye 
strongly  inward,  he  now  continued  the  same  occupation  for  hours,  with  a  normal  fixation  and  dis¬ 
tance  of  the  object.  The  disuse  of  the  glasses  always  resulted  in  a  return  of  spasm.  ( Graefe .) 
In  other  cases  continued  use  of  atropia  seems  to  have  removed  the  affection. 

2.  It  is  said  that,  in  spasm  of  accommodation  excited  sympathetically  from  the  internal  recti 
when  the  object  is  approached  to  a  certain  distance,  a  strong  contraction  of  the  muscle  of  accom¬ 
modation  and  internal  recti  results,  so  that,  even  while  the  distance  of  the  far  point  is  great,  the 
patient  can  only  see  to  read,  write,  &c.,  at  three  or  four  inches.  It  is  said  that  the  use  of  abducent 
prismatic  glasses  of  two  or  three  degrees  has  entirely  removed  the  functional  disturbance. 
(Liebreich.) 

In  a  word,  the  forms  of  disease  described  under  1  and  2  are  very  unclear  and 
doubtful. 

3.  The  elevations  and  variations  of  the  state  of  refraction,  which  frequently 
occur  after  continuous  and  strong  efforts  at  accommodation  and  can  be  made  mani¬ 
fest  by  the  forced  application  of  mydriatics,  are,  apart  from  reasons  previously 
mentioned,  by  reason  of  the  slowness  of  their  growth  and  recession  scarcely  to  be 
referred  to  spastic  contractions  (. Dobrowolslcy ),  but  rather  to  hypertrophic  develop¬ 
ment  of  Muller’s  circular  fibres  and  to  loss  of  elasticity  of  the  lens. 

Authorities . — Graefe,  A.  f.  O.  II.  1.  S.  158  et  seq. ;  II.  2.  S.  307,  313,  316.—  Liebreich,  ibid. 
VIII.  1.  S.  259,  265,  266. — Bonders,  Anomalien  der  Refrac.  u.  Acc.  Wien.  1866.  S.  526.- 
Dobroroolsky ,  kl.  Monatbl.  1868.  Beil.  S.  3, 141, 175,  179, 180,  244.—  Berlin,  ibid.  1869.  S.  1. 


y  o  s  i  s . 


8.  M 


Symptoms. — This  disease  is  marked  by  an  excessive  and  permanent  contraction  of 
the  pupil,  which  is  also  fixed,  or  but  slightly  movable .  It  is  independent  of  any  struc¬ 
tural  change  in  the  eye. 

The  pupil  is  contracted  to  the  size  of  a  pin-head,  or  even  the  point  of  a  needle, 
perfectly  circular  and  very  black.  It  reacts  slightly,  or  not  at  all,  to  changes  of 
light,  or  even  to  the  action  of  atropia.  Its  small  diameter  limits  perceptibly  the 
visual  field,  so  that,  sometimes,  the  patient  can  only  see  parts  of  large  objects,  even 
when  they  are  at  some  distance.  Moreover,  the  apparent  brilliancy  of  retinal  images 
is  decreased,  and  hence  clear  vision,  with  moderate  or  slight  illumination,  becomes 
more  difficult,  or  even  impossible. 

The  accommodation  is,  in  the  majoiity  of  cases,  very  little  or  not  at  all  limited. 
In  old  people  there  is  found  almost  constantly  a  very  remarkable  narrowness  of  the 
pupil,  together  with  incomplete  and  slow  reaction  to  atropine.  Here  it  seems  to  be 
not  so  much  an  obstruction  to  the  conducting  power  in  the  nerves  under  consider¬ 
ation,  as  rather  the  resistance  which  the  rigid,  or  perhaps  atheromatous  walls  of  the 
vessels  of  the  iris  oppose  to  the  organic  muscles  supplied  by  the  sympathetic. 

Causes. — We  divide  myosis  into  two  forms,  spastic  and  paralytic.  The  first  is 
to  be  referred  to  direct  conditions  of  irritation  or  to  those  communicated  from  the 
opticus  and  trigeminus  to  the  oculo-pupillary  branches  of  the  third  cranial  nerve. 
It  is  very  perceptible  in  inflammations  accompanied  by  great  irritation  of  the  ciliary 
nerves,  and  usually  renders  the  energetic  use  of  strong  solutions  of  ^ai^ppine  com¬ 
pletely  useless. 

The  continuous  activity  of  tl  Q.  distinct  vision 


at  very  short  distances,  may  possibly  give  to  this  a  certain  oA^balance.  At  least 


myosis  is  found  in  watch-makers,  jewelers,  engravers,  etc.XK«  much  larger  propor¬ 
tion  (Arlt).  /SQ 


The  paralytic  form  occurs  not  very  uncommonly  slight  ptosis  of  the  upper 
lid  {Horner),  and  depends  upon  obstructions  to  tU^jonducting  power  of  the  sym¬ 
pathetic  nerve  branches  going  to  the  eye  and  theVfrganic  muscles  of  the  upper  lid. 
This  form  has  hitherto  been  observed  solelv^iASdults.  The  affection  of  the  sym¬ 
pathetic  here  often  manifests  itself  by  pe^OT0al  semi-lateral  redness  and  develop¬ 
ment  of  heat  in  the  face  and  head^S&SrW).  Sensibility  of  the  corresponding 


cervical  region  was  also  observed/Tl  kuii  case.  At  the  same  time,  so  far  as  experi¬ 
ence  thus  far  teaches,  the  myosis  isS-iot  usually  very  great,  and  still  admits  of  slight 
variations  of  the  diameter  of*^fijpupil  in  reflex  and  accommodative  impulses.  The 
paralytic  condition  of  the  v©us  of  the  iris  and  of  the  dilatator  pupillse,  moreover, 
manifests  itself  very  disfiA^y  by  the  extremely  rapid  and  complete  narrowing  of  the 

pupil  through  the  ac^^of  the  calabar-bean,  as  wTell  as  by  the  very  vacillating  and 


^complete  dilatati^V  oi  the  pupil  on  the  employment  of  atropine.  The  spontaneous 
movements  of  t^Qjip^er  lid  are  not  at  all  impeded,  with  the  slight  exception  of  the 
3nt,  and  act  very  powerfully  against  an  external  mechanical  resis- 
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tance,  so  that  there  can  be  no  doubt  that  the  seat  of  the  functional  disturbance  lies 
not  so  much  in  the  levator  palpebrac  as  in  the  organic  muscle  of  the  upper  lid.  In 
the  majority  of  cases  the  affection  seems  to  have  been  developed  without  any  con¬ 
siderable  external  cause.  It  may  often  be  explained  by  the  pressure  of  a  tumor 
upon  the  cervical  filament  ( Grenzstrang ,  T Villebrand,  Gairdner ,  Ogle,  Heinelce , 
Mitchel,  Morehouse,  Keen).  In  one  case  a  tumor  of  the  parotid  gland  seemed  to  be 
the  cause  (  Verneuil). 

In  addition,  myosis  often  occurs  in  tabes  dorsalis  and  other  forms  of  paralysis  of  the  spinal 
cord  ( Robertson ),  in  obstinate  constipation,  in  consequence  of  torpidity  of  the  intestines,  etc. 
The  pathogenesis  of  these  forms  of  myosis  is  as  little  known  as  of  those  which  occur  as  symp¬ 
toms  of  many  affections  of  the  brain,  especially  in  diseases  of  the  pons  Y arolii  ( Duchek ),  as 
symptoms  of  apoplexy  in  the  stage  of  reaction,  in  the  commencement  of  meningitis,  together 
with  the  appearance  of  tetanus,  hydrophobia,  etc. ;  or  which  appear  as  accompaniments  of 
hysterical  spasmodic  attacks ;  or  which  are  observed  in  cases  of  intoxication  by  certain  narcotic 
substances,  like  opium,  morphine,  etc. 


•  The  Treatment  of  myosis  requires,  first,  the  removal  of  the  cause.  If  this  can 
be  removed,  the  myosis  usually  disappears  spontaneously.  In  other  cases,  where 
the  myosis  apparently  exists  independently,  direct  treatment  is  usually  without 
result.  Mydriatics  have  been  tried  without  effect. 

In  some  cases  (Benedict),  particularly  wThen  paralysis  of  the  cervical  sympathetic 
plays  a  part,  electricity  may  render  good  service.  When  this  has  been  employed  in 
vain,  and  the  myosis  limits  the  power  of  vision  very  much,  nothing  remains  but  the 
formation  of  an  artificial  pupil. 


4 


SECOND  SECTION. 

ENTOPTIC  APPEAEANCES-SCOTOMATA. 


Symptoms  and  Causes.— The  characteristic  symptom  is  the  perception ,  by  the 
patient ,  of  circumscribed  shadows  of  opaque  particles  in  the  dioptric  media . 

The  shape  and  general  appearance  of  these  shadows  or  scotomata  vary  greatly, 
in  accordance  with  the  great  variety  of  the  u  entoptic  bodies  ”  which  cast  shadows. 
Several  varieties  are  distinguished. 

1.  The  most  important  of  these  scotomata  are  known  as  muscce  xolitantes.  They 
are  seen  in  the  visual  field  as  more  or  less  dark  spots,  having  a  roundish  or  irregular 
outline,  and  a  straight  or  curved  tail-like  appendage.  They  vary  in  size  between  a 
millet-seed  and  a  pea  or  bean,  being  rarely  larger  than  the  latter. 

The  color  depends  on  the  thickness  of  the  entoptic  body,  and  on  the  kind 
and  amount  of  the  incident  light,  varying  from  dirty  gray  to  a  brown  or  black.  The 
color  is  also  different  in  different  parts  of  the  shadows. 

These  entoptic  appearances  are  most  distinctly  seen  when  the  eyes  are  directed 
toward  a  distant,  strongly-illuminated,  bright  surface,  such  as  the  clear  sky,  a  field 
of  snow,  or  a  white  wall,  on  which  the  sun  shines.  They  are  especially  noticed 
when  the  eye  is  adjusted  for  a  near  point. 

"We  may  get  a  distinct' image  of  these  shadows,  by  looking  upon  the  sky  through 
a  small  perforation  in  an  eye-shade,  or  through  a  strong  convex  glass  upon  the  flame 
of  a  lamp,  in  a  dark  room,  at  the  same  time  having  a  diaphragm  with  a  small  opening 
between  the  glass  and  the  eye.  ( Zeliender .)  We  then  see,  just  as  in  looking  through 
a  small  hole  in  a  screen,  that  they  are  composed  of  small  shadowy  ,  each  one 

of  which  has  a  border  of  darker  or  lighter  color,  while  the  cente  erally  appears 
"ery  light.  We  may  often  distinguish  an  irregular  granular  nu^S^us. 

At  the  center  of  the  scotoma  these  parts  pile  up  on  each^o(^r  into  a  mass,  whose 
Me  is  dark.  At  the  periphery  the  shado  wy  forms  opT^pyHiallv  cover  each  other, 
so  that  the  outlines  are  more  distinctly  perceived.  Iiftmemil-like  attachments,  the 
independent  lines  and  filaments,  they  appear  laid  onHach  other,  and  thus  form  chains, 

rings.  &c.  O 

At  the  same  time,  we  generally  observe  n<@»e  rous  little  circles  very  much  alike, 
isolated  and  scattered,  arranged,  in  part,  UkfcA  string  of  pearls,  connected  together 
m  the  most  different  manner.  Ribbon>^ftPor  broad  opacities  also  rise  up,  which 
generally  pass  in  a  vertical  directittnQfrd,  by  their  changing  shadows,  present  an 
appearance  of  folds.  They  are  esp^hlly  observed  when  the  visual  axis  is  moved 
laterally,  or  deviates  vertical ly.<JWd  the  movements  are  quickly  interrupted.  {Don- 
fors.)  With  less  illuminatiojflT>pthe  visual  field,  these  scotomata  disappear,  or  at 
least  decrease  in  numbeiv  ^Kfrose  which  remain  then  generally  appear  as  indistinctly 
bordered,  small,  dirtj^j^Vn  spots.  They  follow  the  patient  almost  constantly, 
Ihey  are  even  perceaveH  when  moderately  bright  light  falls  on  the  closed  lids,  and 
are  only  lost  wbea-J™  visual  field  is  very  slightly  illuminated.  Yet  there  are  cases 
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where  the  scotomata  only  appear  when  the  eye  is  directed  on  some  bright  object,  as 
a  book,  with  artificial  illumination.  Sometimes  they  are  only  seen  when  the  view  is 
directed  to  a  certain  side. 

The  muscse  are,  as  a  rule,  only  apparently  a  few  inches  off.  They  are  exceed¬ 
ingly  movable,  and  follow  the  changes  in  the  optic  axis,  whether  these  latter  are 
caused  by  contraction  of  the  muscles  of  the  eye,  or  by  movements  of  the  head.  If 
these  motions  be  made  quickly,  and  the  head  then  held  still,  the  flying  muscse  shoot 
on  a  short  distance  and  then  stop. 

If  the  eye  then  remains  quiet,  they  begin  to  sink.  Some  disappear  at  the  lower 
border  of  the  field  of  vision,  others  stop  sooner,  and  remain  at  a  certain  point  in  the 
visual  field,  until  a  new  motion  occurs.  The  entoptic  corpuscles  giving  origin  to  these 
scotomata  are  situated  entirely  in  the  vitreous,  *nd  have  been  seen  there  by  the  aid 
of  the  microscope.  ( Bonders ,  Doncan .) 

Pale  cells  and  remains  of  cells,  in  a  state  of  mucous  metamorphosis,  were  found  there;  these 
answer  to  the  scattered  small  circles.  There  were  also  filaments  with  granules,  answering  to  the 
strings  of  pearls  and  chains,  groups  of  granules,  with  granular  fibers  hanging  on  them;  these 
explain  the  larger  muscae.  Finally,  there  are  membranes  without  number  that  lie  chiefly  to  one 
side,  close  behind  the  lens,  in  the  vitreous  of  old  persons,  causing  the  ribbon  and  fiat  scotomata 
which  appear  as  folds. 

Myodesopsia  is  a  normal  condition.  Indeed,  scarcely  any  eye  is  without 
muscse.  In  individual  cases,  it  only  requires  favorable  external  conditions  to  cause 
them  to  be  perceived.  Morbid  conditions  always  have  a  great  influence  on  the 
symptoms. 

It  is  a  fact,  that  irritations  in  the  vascular  parts  of  the  globe  increase  very  con¬ 
siderably  the  number,  size,  and  density  of  the  muscce  volitantes .  Myodesopsia  may 
thus  become  an  extremely  painful  affection,  probably  by  leading  immediately  to 
proliferation  and  increase  in  size  of  the  cells  of  the  vitreous  humor.  Muscse  are 
often  very  annoying  after  excessive  straining  of  the  eyes,  but  chiefly  as  a  premoni* 


proliferation  in  the  vitreous,  based  pSan  inflammation  of  the  part,  influenced  or 
produced  by  the  d-"""”005" 


As  is  evident,  ret  would  be  permanent  causes,  but  they  disturb  the  func¬ 
tions  of  vision  too  nr  smely  delicate  shadows  from  the  proliferating  vitreous 

to  be  recognized. 


to  be  recognized. 

2.  The  so-call<  ita  are  very  different.  "When  these  have  once 


2.  The  so-call<  ita  are  very  different.  "When  these  have  once 

arisen,  they  genef  d  for  years,  and  maintain  a  fixed  position  in  the 

visual  field,  independently  or  tne  movements  of  the  eye,  as  long  as  the  light  is 
conducted  *  *  ascertain  direction  through  the  dioptric  media.  Under  ordinary 


field,  imjCj^naentiy  or  tne  movements  of  the  eye,  as  long  as  the  light  is 


tiy  or  tne  movements  of  the  eye,  as  long  as  the  light  is 
direction  through  the  dioptric  media.  Under  ordinary 
rarely  seen,  hnt  when  they  are,  they  disturb  the  vision  very 


a  certain  direction  through  the  dioptric  media.  Under  ordinary 


circumstal 
much,  dAc 


^n^Jly,  light  that  is  perfectly  homocentric  is  required — that  is,  that  which  passes 


mstafc^!^ they  are  rarely  seen,  hnt  when  they  are,  they  disturb  the  vision  very 
L^Acause  they  seem  to  lie  in  front  of  the  objects,  and  to  partially  cover  them. 
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through  a  very  minute  hole  in  a  shade — in  order  that  they  may  be  seen  on  looking 
at  a  brightly-illuminated  surface. 

Then  the  visual  field  appears  as  a  bright  disc,  whose  contours  show  any  irregularities  .n  the 
pupil,  and  whose  surface  is  a  delicate  cloudy  gauze  or  net-work,  with  fine  molecules  or  larger 
points  rarely  striated,  radiated,  or  wavy,  like  mohair.  On  this  surface,  the  individual  scoto¬ 
mata  arise  more  or  less  sharply.  They  are  much  varied  in  form.  They  are  often  dentated 
figures  whose  teeth  are  mostly  crooked,  and  are  arranged  around  some  middle  point.  They  are 
generally  very  bright,  with  their  edges  blurred,  or  with  sharp,  black  borders.  Sometimes  it 
appears  as  if  these  figures  were  formed  from  the  shadows  of  nucleated  cells.  Less  frequently, 
small,  dark,  straight  lines  appear,  which  either  radiate  from  a  common  center,  forming  a  star,  or 
else  approach  (without  reaching)  the  center  from  the  periphery.  Sometimes  they  stand  alone  in 
the  visual  field ;  again,  a  large  number  are  scattered  around  or  collected  in  groups.  Their 
size  varies  from  that  of  a  poppy-seed  upward,  rarely  surpassing  that  of  a  pea,  when  the  scoto¬ 
mata  cover  a  large  portion  of  the  visual  field.  It  is  sometimes  a  dark,  roundish,  or  irregularly- 
shaped  spot,  with  sharp  and  often  bright  boundaries.  Sometimes  U>ey  are  more  ring-shaped, 
and  a  bright  or  dark,  granular,  roundish  or  square  nucleus  appears,  surrounded  by  a  dark  girdle, 
beyond  this  by  a  bright  zone.  It  is  remarkable  that  very  similar  scotomata  appear  in  the  visual 
field  of  both  eyes.  They  are  similar  not  only  in  shape,  but  in  number  and  arrangement. 
(Listing.) 

The  entoptic  bodies  causing  these  scotomata  are  chiefly  situated  in  the  lens,  and 
on  close  examination  are  proved  to  depend  on  the  not  quite  perfect  optical  regularity 
of  the  crystalline  substance,  and  on  the  deposition  of  certain  morbid  products. 


The  serrated  figures,  and  the  delicate  marking  of  the  whole  spectrum,  are  to  be  ascribed  to 
the  peculiar  structure  of  the  lens,  its  fibrous  composition,  and  their  arrangement  about  the  so- 
called  nucleus.  They  lie  chiefly  near  the  surface,  and  excentrically.  They  may  arise  within  a 
few  days,  and  then  exist  for  a  long  time,  but  again  disappearing,  while  others  appear.  Their 
number  increases  with  years.  The  irregular  dark  spots  are  recognized  as  shadows  of  superficial, 
white,  granular,  opaque  corpuscles,  which  are  almost  always  situated  on  the  borders  of  the  sectors 
of  the  lens,  and  do  not  seem  to  be  caused  by  fatty  degeneration.  (. Bonders ,  Boncan.) 


Some  of  the  dark  spots,  with  irregular  contours,  are  to  be  explained  by  irregu¬ 
larities  and  opaque  deposits  in  the  corneal  tissue  and  the  lenticjro^  mssa.  They 
are  also  caused  by  turbid,  and  perhaps  partially  loosened  epith&uAj^ells,  on  the  two 
surfaces  of  the  cornea.  (Listing.) 

XV 

When  a  small  hole  in  a  screen  is  moved  in  front  of  the  pupil^feusyftarly  seen  that  the  entoptic 
corpuscles  in  question  are  situated,  sometimes  in  one  of  ftiese  positions,  and  sometimes  in 
another.  On  observing  their  peculiar  appearance,  the  din^ioVof  the  homocentric  light,  falling 
on  the  entoptic  bodies,  is  changed  by  the  movements  of  tjpy^erture  in  the  screen.  The  shadows 
also  are  seen  on  parts  of  the  retina  which  are  con^amfly  changing.  If  we  successfully  look 
at  different  points  of  the  field,  the  shadows  of  ^fiwfodies  which  are  not  in  the  plane  of  the 
pupil  change  their  position  in  reference  to  tho^J*^lar  boundary  to  the  field  of  vision.  This 
movement  of  the  shadows  in  the  entoptifO^Mdr  of  vision,  Listing  calls  the  relative  entoptic 
parallax;  it  is  positive  for  objects  behindf^w  pupil,  and  negative  for  objects  in  front  of  the 
Pupil.  ( Helmholtz .)  Furthermore,  the  amount  of  the  deviation,  in  the  same  movement  of 
foe  hole  in  the  screen,  must  be  thegreffETm,  the  farther  the  entoptic  bodies  are  from  the  plane 
ol  the  pupil.  ( Listing. ) 

The  position  of  the  entoptic  ^ojiks,  at  various  distances  from  the  plane  of  the  pupil,  may  be 
estimated  or  even  measumi^Ok  great  exactness  by  the  method,  a  double  vue.  (Bonders.)  In 
fois  method  we  look  thr^Mys  screen,  having  two  apertures  about  a  line  apart,  so  that  two  spec¬ 
tra  are  thrown  upon  the  rS^na,  which  half  cover  each  other  anteriorly.  In  these  the  scotomata 
appear  double,  at  a^dfcsmnce  from  each  other,  which  is  equal  to  the  distance  between  the  centers 
the  two  entcmti^^’cres. 


If  the  entoptic  bodies  are  in  the  plane  of  the  pupil,  these  spectra  are 
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nearer  *ach  other,  if  behind  it,  farther  from  each  other,  if  in  front.  The  distance  of  the  shadow  j 
seen  is  proportionate  to  the  distance  from  the  plane  of  the  pupil.  {Bonders,) 

3.  Scotomata  of  the  third  variety  are  of  a  very  ephemeral  nature,  if  we  regard  them  individ¬ 
ually.  They  are  also  only  seen  under  peculiar  circumstances,  for  instance,  when  a  patient  uses 
the  microscope,  but  particularly  when  looking  upon  a  bright  surface,  through  a  hole  in  a  card. 
They  are  not  otherwise  perceived,  and  hence  do  not  interfere  with  vision.  They  appear  chiefly 
as  round  cells  without  nuclei,  about  as  large  as  a  poppy-seed,  with  dark,  not  well-defined  edges. 
They  somewhat  resemble  delicate  vesicles ;  at  times  they  are  alone  in  a  gray  field,  again  they  are 
in  groups ;  but  they  are  frequently  arranged  in  chains,  which  look  like  strings  of  pearls. 

In  any  movements  of  the  eyes,  all  these  scotomata,  like  the  muscce  volitantes,  move  in  a  cor¬ 
responding  direction.  If  the  movement  has  been  rapid,  they  continue  for  a  moment  after  the 
globe  is  at  rest.  When  the  eye  is.  quiet,  they  begin  to  fall  with  increasing  velocity,  often  forming 
arcs  as  they  fall  to  one  side  or  the  other.  They  finally  disappear  at  the  lower  limit  of  the  visual 
field,  while  others  appear  at  the  upper.  By  the  closure  of  the  lids,  and,  still  more,  by  gently 
rubbing  the  closed  lids,  the  position  of  the  scotomata  in  the  visual  field  is  changed;  other 
groups  and  chains  immediately  appear,  which  again  sink  rapidly  downward.  The  ephemeral 
scotomata  are  certainly  caused  by  optical  irregularities  of  the  stratum  of  fluid,  constantly  cover¬ 
ing  the  anterior  surface  of  the  cornea.  Apart  from  the  peculiarities  in  their  movements,  this  is 
seen  from  the  influence  which  the  movements  of  the  lids,  or  delicately  rubbing  the  closed  lids,  has 
upon  their  relative  arrangement  in  the  visual  field.  The  darker  spots,  like  scotomata,  may  be 
referred  to  thrown-off  epithelial  cells,  meibomian  secretion,  &c.  The  bright,  ring-shaped  ones, 
are  to  be  ascribed  to  air-vesicles,  which  are  mingled  with  the  tears. 

The  union  of  these  ring-shaped  scotomata  in  strings  may  be  explained  by  the  meniscoid  shape 
of  the  lachrymal  stream.  The  specific  lighter  air-vesicles  ascend  to  the  lachrymal  meniscus,  and 
collect  in  a  row  in  its  upper  angle,  which  is  drawn  over  the  cornea  by  shutting  the  lid,  and  they 
again  sink  down  with  the  tears. 

Treatment.— According  to  what  has  been  said,  scotomata  are,  for  the  greater 
part,  only  symptoms  of  the  incompleteness  of  development  in  the  structure  of 
individual  dioptric  media,  and  have,  therefore,  no  very  great  significance. 

Even  the  muscm  volitantes,  which  may,  with  great  probability,  he  referred  to 
proliferation  of  cells  in  the  vitreous  humor,  are  of  themselves  symptoms  which 
need  cause  no  apprehension.  They  exist  in  many  eyes  during  the  whole  period  of 
life,  without  injuring  them  in  the  slightest  degree.  But  u^Jere  the  eye  is  impaired, 
it  is  not  so  much  on  account  of  the  cell-proliferatiofe^jf  the  vitreous  humor  as 
from  the  original  disease,  which  has  involved  the  vite^Sb.  In  accordance  with  this 
no  treatment  is  indicated,  except  in  cases  where  we^fire  reason  to  believe  that  such  a 
primary  disease  exists.  The  treatment  will  th^jQb  regulated  by  the  form  of  this 
morbid  condition. 

If  myodesopsia  appears  primarily,  s\^tb  materially  annoy  and  disturb  the 
patient,  protection  and  rest  of  the  ev&are  to  be  enjoined.  Under  their  influence 
the  muscae  seem  to  actually  diminish.  O 
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THIRD  SEOTIOH. 

FUNCTIONAL  DISEASES  OF  THE  OPTIO  NERVE  AND  RETINA. 


Nosology. — These  functional  disturbances  are  exceedingly  varied,  and  are  still 
very  insufficiently  investigated.  We  divide  them  into  qualitative  discordances 
(xerstimmungen)  and  quantitative  deviations  from  the  normal  condition — the  former 
class  comprising  the  idiosyncrasies,  the  latter  hypersesthesia,  anaesthesia,  and 
amaurosis. 

1.  Micropsia,  megalopsia,  metamorphopsia,  color-blindness,  and  colored  vision, 
are  counted  with  the  idiosyncrasies.  This  classification,  however,  is  only  partly 
correct. 

The  first  two  conditions  generally  have  their  origin  in  altered  conditions  of  accommodation 
and  convergence.  Here  and  there,  however,  they  appear  after  injuries  of  the  brain  (IT.  Gerold), 
with  inflammation  in  the  retina  or  optic  nerve.  When  misplacements  of  the  cones,  by  exuda¬ 
tion,  are  not  the  proximate  cause  (M.  Tetzer ),  they  may  possibly  be  referred  to  an  affection  of  the 
nerves  which  may  cause  them  to  act  discordantly.  Metamorphopsia  depends  in  part  on  an 
oblique  position  of  single  groups  of  rods  and  cones,  as  in  exudative  retinitis,  in  detachment  of 
the  retina,  in  progressive  posterior  staphyloma.  It  is  in  part,  also,  a  consequence  of  a  very  unsym- 
metrical  formation  of  the  dioptric  media. 


Color-blindness  is  rarely  complete.  The  lack  of  sensitiveness  to  impressions  of 
color,  which  is  a  normal  state  of  the  periphery  of  the  retina  ( Aubert ),  appears  to  be 
extended  over  the  yellow  spot  (achromatopsia,  achrupsia ).  The  patient  distin¬ 
guishes  between  light  and  shade  very  well — even  between  the  finesU^rades  of  the 
apparent  brightness  of  the  retinal  images;  but  he  recognizes  none^S^ln? colors.  In 
fact,  he  has  no  idea  of  color.  ( Wartmann .)  But  general  perception  of 

certain  colors  is  very  much  limited,  and  thus  confusion  ofjtotars  and  tints  arises 
{cbomatodysopsia) . 


It  is  believed  by  some,  but  is  again  denied  on  weightyQiumSfity  ( Rose ),  that  the  eye  is 
sensitive  to  the  undulations  of  three  different  waves,  and  ifoit me  sensation  of  each  one  of  these 
18  a  peculiar  process,  or,  if  we  choose  so  to  regard  it,  ttfe\rbsult  of  the  irritation  of  a  particu¬ 
lar  kind  of  nerve.  Of  these,  the  first  is  greatly  excita^by  red,  the  second  by  green,  the  third  by 
nolet  rays,  but  only  slightly  so  by  the  other  kinds  ofOws.  (  Young.')  White  is  then  induced  by  an 
equally  powerful  irritation  of  all  three  varietiesT^WjJrve-fibers,  black  by  different  irritation  of 
these.  The  sensation  of  red  appears,  if  the  n>^js4ensitive  to  red  are  greatly  irritated,  the  green 
D°t 80  powerfully,  and  the  violet  still  we^tf\u  ellow  is  perceived  when  nerves  sensitive  to  red 
8D<1  yellow  are  moderately  irritated,  bulviAlet  is  very  little  excited.  Green  is  seen  when  there 
is  greater  irritation  of  the  nerves  sensitive  to  green,  with  a  weaker  irritation  of  the  red  and  violet. 
Blue  results  from  a  moderately  sevA^S’ritation  of  the  nerves  sensitive  to  green  and  violet,  and  a 
not  so  powerful  irritation  of  ffi(G)d.  Yiolet  occurs  from  a  powerful  irritation  of  the  nerves 
sensitive  to  the  slightest^*d©hitions,  and  from  a  weaker  one  of  the  two  other  kinds  of 
Serves.  From  red,  yelldm^^een,  blue,  violet,  with  white  and  black,  all  possible  colors  may 
single,  and  the  result  1^  an  equalization  of  the  colors,  (j Helmholtz.) 

More  recent  iiwafi^ghtions  have  proven,  that  the  sensibility  for  change  of  tints  is  greatest 
10  yellow,  next  in  dyaniue  blue  and  blue-green,  and  least  in  red,  and  that  tints  of  color  are 
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generally  distinguished  with  the  greatest  difficulty,  the  nearer  they  lie  to  a  prime  color.  (Mcn- 
delstamm.)  It  has  been  thought  that  the  power  of  distinguishing  colors  might  be  connected 
with  a  division  of  the  cone  fibers  into  three  parts,  and  that  the  sensibility  for  one  of  the  tl  ree 
prime  colors  might  be  ascribed  to  each  of  the  three  fibers  resulting  from  this  division.  ( EcnJe , 
Ilasse. )  But  this  hypothesis  fails  with  the  demonstration  of  a  multiform  division,  of  a  bri  sh- 
like  separation  of  the  cone  fibers.  (M  Schultze.)  Others  think  that  the  physical  condit’cns 
for  the  separate  perception  of  different  tints  of  color  may  be  sought  in  the  leaf-like  structure 
of  the  external  members  of  the  cones,  and  that  here  may  be  seen  an  analogue  of  those  con¬ 
trivances  which  in  the  cochlea  of  the  organ  of  hearing  render  the  distinguishing  of  pitches  of 
sound  possible. 

In  cliromatodysopsia  the  sensitiveness  to  undulations  of  light  is  wanting  to  one 
of  the  three  undulation  or  wave-lengths  ( Wellen  lange )  ;  that  is,  one  of  the  thiee 
fundamental  colors  is  absent ;  and  corresponding  to  this,  all  the  colors  perceived 
by  the  patient  may  be  made  up  upon  Maxwell’s  circle  with  white  and  black,  1  y 
two,  instead  of  three,  fundamental  colors.  Without  doubt,  the  colors  then  appear' 
differently  to  the  patient  than  to  a  normal-sighted  person.  The  kind  of  impression 
is  changed.  But  different  colors  appear  to  be  the  same,  and  are,  therefore,  con¬ 
founded  with  each  other.  Three  variations  are  distinguished.  ( Seebeck. )  In  one 
variety,  all  the  trouble  is  due  to  the  absence  or  imperfect  perception  of  green  (grecn- 
llindness.)  In  the  second,  it  is  red  that  is  wanting  (: red-blindness ,  aneryilvropia , 
Daltonism),  and  in  the  third  the  blue  is  excluded  ( "blue-blindness ). 

Red-blindness  occurs  rather  frequently;  it  is,  as  a  rule,  congenital  and  often 
hereditary.  It  occurs  more  frequently  in  men  than  in  women,  and  is  mainly  observed 
in  persons  of  Germanic  race.  In  England  the  number  of  patients  affected  with  red- 
blindness  is  very  large.  (  Wilson.)  Anerythropsia  is  sometimes  acquired  by  strain¬ 
ing  of  the  eyes,  and  in  consequence  of  severe  injuries  of  the  head.  ( Wilsor, 
Tyndall.)  It  is  most  frequently  developed  in  connection  with  progressive  atrophy 
of  the  op>tic  nerve. 

In  red-blindness,  the  objective  red  light,  which  only  slightly  os^fces  the  nerves  sensitive  to 
green,  and  still  less  the  violet,  does  not  appear  red,  but  greenisJ^^d^with  less  intensity,  gray¬ 
ish.  The  objective  yellow  light  irritates  the  nerves  sensr  green  very  much,  the  violet 

less  ;  hence  it  produces  the  sensation  of  a  decided  green.  jA^objective  green,  especially  when  it 
approaches  the  blue  of  the  spectrum,  greatly  irritates  ^T^nerves  sensitive  to  green  and  blue, 
and  must,  therefore,  appear  whitish.  Blue  is  percp^S^Pvery  correctly,  since  here,  in  a  normal 
state,  the  influence  of  the  nerve's  sensitive  to  rarffo^lmost  nothing.  The  anerythropes  see  omy 
two  colors  in  the  solar  speculum,  which  arexan^^euow  and  blue.  They  consider  all  the  red, 
orange,  yellow,  and  green,  as  yellow.  ThejQ^ll  the  greenish  blue  tints  gray,  the  others  blue. 
The  outermost  red  ones  they  do  not  see  atQj),  unless  they  are  very  intense.  The  boundary  of 
their  spectrum  is,  therefore,  at  a  poinOjfhere  normal  eyes  still  plainly  perceive  an  indistinct 
red.  Among  the  fundamental  colc^sStfney  confound  the  red  with  brown  and  green,  ancl  see 
their  shades  darker  than  persqrte  ^^hrnormal  vision.  They  do  not  distinguish  golden-yellow 
from  yellow,  nor  rose-color  blue.  A  certain  mingling  of  yellow  and  black  appears  to 

them  on  Maxwell’s  circle/Th^sAme  as  red — a  certain  mixture  of  yellow  and  blue  the  same  as 
green,  another  gray  ;  butV^ty  make  all  other  colors  from  red,  yellow,  green,  and  blue,  with  the 
assistance  of  white  anff&lack.  The  person  affected  with  red-blindness  distinguishes  violet,  but 
calls  it  blue.  {Ilelsnwstuz,  Schelslce.) 

Patients  afflj/fo^t'Vith  green-blindness  distinguish  in  the  sun’s  spectrum  only  two  colors, 
which  they^&^robably  with  tolerable  correctness,  red  and  blue,  or  when  white  light  is  mixed 
with  them^y$(iow  and  blue.  These  two  colors  are  separated  by  a  stripe  of  an  indefinite,  grayis 

the  spectrum  which,  in  the  normal  eye, 
excites  the  green-perceiving  nerve-fibres 
is  very  much  increased  ;  so  that  the  spec- 


tint,  an^Viis  stripe  occupies  exactly  that  place  in 
give purest  sensation  of  green,  and  therefore 
m^J.  TAt  the  same  time  the  sensitiveness  for  blue 
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trum  appears  considerably  lengthened  at  the  violet  end.  The  sensitiveness  for  red  is  also 
somewhat  increased.  ( Preyer .)  Persons  affected  by  green-blindness  recognize  transitions 
between  violet  and  red  easily  and  surely,  which  appear  to  anerythropes  uniformly  as  blue.  On 
the  contrary,  they  also  make  mistakes  between  green,  yellow,  blue,  and  red,  but  in  case  they 
confound  the  same  tint  with  green,  they  choose  a  more  yellowish  green  than  those  affected  with 
red-blindness.  ( Seeheck ,  Helmholtz.) 

In  persons  affected  with  blue-blindness,  blue  and  green,  or  blue  and  yellow,  are  regarded  as 
the  same,  but  red  and  green  are  not  confounded.  The  violet  end  of  the  spectrum  is  said  not 
to  be  shortened  (Preyer),  since  probably*-  violet  is  perceived  as  red. 

Violet-blindness  also  occurs.  This  is  explained  by  abnormally  great  concentration  of  the 
yellow  pigment,  running  into  greenish,  which  distinguishes  the  region  of  the  macula  lutea, 
and  it  is  believed  that  this  pigment  weakens  considerably  the  transmitted  blue  and  violet  light, 
but  affects  the  red  only  in  a  slight  degree.  (M.  Schultze.)  In  accordance  with  this,  we  refer 
the  very  varying  sensibility  of  different  eyes  for  blue  and  violet  light,  the  occurrence  of  persons 
affected  by  ultra-violet  or  lavender-blue  blindness  ( Masoart ),  and  the  occurrence  of  violet- 
blindness  (Pose)  to  a  varying  intensity  of  the  color  of  the  yellow-spot.  We  have  even  gone 
still  farther  and  thought  that  the  red-blindness  might  be  accounted  for  by  a  greater  develop¬ 
ment  of  the  greenish  tint  of  the  pigment  in  the  yellow-spot  (M.  Schultze ),  but  have  failed  by 
reason  of  contradiction  from  many  sides.  (Dor.) 

Colored  vision  is,  on  the  whole,  a  disease  which  has  been  very  slightly  inves¬ 
tigated.  It  is  characterized  by  the  saturation  of  the  visual  field  with  a  certain  color, 
yellow,  red,  blue,  green,  &c.,  the  real  color  of  the  objects  looked  upon  being  changed. 


Colored  vision  is  in  the  great  majority  of  cases  dependent  upon  the  coloring  and  opacities  of 
the  dioptric  media  and  of  the  anterior  layers  of  the  retina.  The  yellow  vision  in  icterus  (Rose) 
is  without  doubt  generally  to  be  referred  to  the  circulation  of  the  coloring  matter  of  the  bile  in 
the  dioptric  media  and  retina.  The  simultaneous  occurrence  of  violet-blindness  is  explained 
very  simply  by  the  non-transmissibility  of  the  yellow-colored  media  for  blue  light.  The 
yellow  vision  in  poisoning  by  santonine  is  probably  the  symptom  for  a  stronger  irritation  of 
the  blue  and  red-perceptive  nerve-fibers,  which,  however,  is  soon  exhausted  in  bright  light,  so 
that  yellow-vision  remains,  and  therefore  violet  blindness  appears,  but  in  shadow  is  soon  re¬ 
established  and  causes  violet-vision.  At  any  rate,  yellow-vision  in  poisoning  by  santonine 
cannot  depend  upon  a  greater  amount  of  yellow  pigment  collected  in  the  mfecula  lutea  ( M% 
Schultze)  or  find  its  origin  in  a  yellow  coloring  of  the  serum  of  the  blood  (Zfa&tfttemGe  Haidin- 
ger’s  luminous  tufts  are  perceived  very  distinctly  in  poisoning  by  santo3»e,  and  therefore 
the  blue  light  finds  no  impediment  in  its  passage  to  the  bacillar  layer.  Y^wn-vision  also  should 
not  be  referred  to  complementary-colored  after-images  (M.  SchuJJ&y}  since  it  is  perceived 
before  the  yellow-vision.  (Hufner. ) 

Whether  the  colored  vision,  occurring  after  local  appUma^Ni  of  digitaline,  &c.,  has  an 
analogous  cause,  is  still  unsettled.  The  colored-vision  aftef  iinraocular  hemorrhages,  in  many 
cases  of  retinitis  and  of  glaucoma,  is  certainly  to  be  e$»lamed  by  opacities  of  the  dioptric 
media  and  retina.  The  blue-vision  after  cataract  e^Emfetions  (Guepin)  depends  upon  the 
presence  of  some  fragments  of  cortical  substance,  si**pe  it  is  relieved  by  an  artificial  prolapse  of 
the  vitreous.  (Ilasner.)  The  colored  borders,  appear  around  the  images  of  objects  in 

astigmatism,  are  to  be  referred  to  the  diffusmn^SiQht  in  the  dioptric  apparatus  and  to  insuf¬ 
ficient  accommodation.  If  we  disregard  tt^^jases  and  the  complementary  colored-vision, 
which  appears  exceptionally  after  the  us£ (0|aeeply  colored  glasses  (Rohm),  there  only  remain 
a  few  cases,  in  which  the  affection  se<fcisJto  be  entirely  independent  of  material  causes,  and 
may  be  regarded  as  a  true  impairmamt  ofthe  light-refracting  apparatus.  Such  conditions  have 
been  observed  under  various  exti^S?  conditions.  Sometimes  the  subjective  coloring  of  the 
field  of  vision  varied,  remittedAjJbven  intermitted.  (Skokalski.)  It  cannot  be  neutralized  by 
placing  complementary-ced^&i  glasses  before  the  eyes,  but  requires  often  very  singular  com¬ 
binations  of  color,  whicft^^kiot  be  explained  by  any  physical  laws.  (H.  Gerold.) 

2.  Hypersest^S^optica  is  characterized,  on  one  hand,  by  abnormally  increased 
sensibility — t^^  iSf  by  excessive  intensity  and  duration  of  the  sensations  which  may 
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be  caused  by  irritation  of  the  optic  nerve  and  retina— but  on  the  other  hand,  also, 
by  a  condition  of  abnormally  high  excitement,  which  is  indicated  by  sensations 
which  do  not  depend  on  external  influences. 

a.  The  most  common  symptom  is  an  exceedingly  painful  sensation  of  dazzling. 
This  occurs  from  the  action  of  even  a  comparatively  small  amount  of  light,  or  even 
when  there  is  no  objective  light  at  all.  This  dazzling  sensation  is  generally  com¬ 
bined  with  ciliary  hyperaesthesia ;  that  is,  with  a  more  or  less  severe  pain  in  the  eye¬ 
ball,  extending  to  one  or  the  other  branch  of  the  fifth  pair  of  nerves.  There  is 
profuse  secretion  of  tears,  reflex  spasms  of  the  orbicularis  muscle,  &c.  In  this 
combination  of  symptoms,  that  condition  is  seen  which  is  called  photophobia.  Pho¬ 
tophobia  is,  indeed,  a  very  complicated  phenomenon.  It  is  the  reflection  of  hyper- 
sesthetic  affections  in  different  nerve-tracts,  that  stand  in  intimate  connection  with 
each  other,  however,  so  that  excitations  of  first  one,  and  then  the  other,  may  be 
induced. 

In  very  rare  cases  there  is  found,  accompanied  by  intense  photophobia,  nyctalopia,  i.  e.,  the 
power  of  seeing,  reading,  Ac.,  tolerably  distinctly  under  very  slight  illumination.  In  one  case 
nyctalopia  appeared  with  considerable  concentric  limitation  of  the  field  of  vision  and  intense 
photophobia,  after  an  injury  to  the  head.  Later,  nystagmus  and  epilepsy  were  added  to  it. 
The  result  was  a  cure.  ( Afooren .) 


b.  Another  manifestation  of  hyperaesthesia  optica  is  the  appearance  of  the  so- 
called  phosphenes.  They  occur  not  only  with,  but  also  without,  the  dazzling  sensa¬ 
tions,  and  true  photophobia  ;  and,  like  these  symptoms,  they  are  not  necessarily 
connected  with  the  action  of  objective  light,  but  are  even  characteristically  seen  in 
complete  darkness,  in  perfect  amaurosis. 

They  are  usually  only  the  symptoms  of  a  morbid  excitation  of  individual  nerve- 
elements.  They  are,  however,  much  increased  in  number,  size,  and  intensity,  or 
even  produced,  by  absolute  and  relative  external  irritations. 

They  depend  on  slight  and  temporary  hyperaemia,  or  cemgestion  of  the  blood. 
Even  the  normal  circulation  and  pulsation  of  the  vesj^Gjliglit  pressure  on  the 
eye-ball,  concussions,  quick  lateral  movements  of  the  f0joes,  simultaneous  sudden 
contraction  of  the  four  recti  muscles,  an  electric  cuirajk;  &c.,  may  cause  them. 

These  subjective  symptoms  often  present  ^L^S^elves  as  brightly-illuminated, 
white,  or  colored  clouds,  rings,  &c.,  which  covtfjvHarge  part  of  the  visual  field,  and 
move  about  in  it  with  various  changes  i^^pSpe.  Occasionally,  the  whole  visual 
field  appears  filled  with  a  wavy  or  vibr^iig  mist,  whose  color  is  generally  bluish- 
white,  but  not  unfrequently  yellow,  g©n,  red,  &c.  Objects  are  then  seen  indis¬ 
tinctly  through  a  mist,  and  are  occa©pally  surrounded  by  the  colors  of  the  rainbow. 
This  phenomenon  is  describecI^Apr  the  name  of  chromopsia,  chrupsia,  colored 
vision.  VV 

Generally  these  phospli(Ji)s  are  seen  as  bright  white  or  colored  flashes,  sparks, 
flames,  wheels,  spheres,  V^),  which  rise  up  in  various  portions  of  the  visual  field, 
and  quickly  cross  it  in  very  different  directions.  They  more  rarely  seem  to 
stay  in  one  place,  gradually  fade  away,  without  having  changed  their  position. 
Sometimes  ttojQte  collected  in  such  a  way  that  they  nearly  fill  the  visual  field , 
then  it  seeft^J&rthe  patient  as  if  he  were  looking  in  a  thick  rain  of  waving,  golden, 
silver,  oHfier^  drops,  or  as  if  there  danced  before  his  eyes  a  sea  of  flame  or  melted 
metah^yfte  usual  name  for  this  kind  of  subjective  appearances  is  photopsia  or 
sp  &  ensm. 
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c.  Very  recently  a  very  peculiar  symptom  of  hyper aesthesia  of  the  optic  nerve  and  retina, 
described  long  since  ( Reinicke ,  Ruete ),  the  so-called  flitting  scotoma  has  again  attracted  atten¬ 
tion.  {Forster. )  This  seems  to  occur  not  uncommonly,  appears  paroxysmally  with  or  without 
external  cause,  at  longer  or  shorter,  very  irregular  intervals,  is  sometimes  announced  by  attacks 
of  headache,  sometimes  followed  by  them,  and  is,  with  few  exceptions,  monolateral.  {Schir- 
mer. )  It  is  characterized  by  the  sudden  appearance  of  a  blind  spot  in  the  field  of  vision,  which 
rapidly  increases  in  size  and  is  bounded  by  a  remarkably  bright  zone,  which  either  simply 
glistens  or  shines  in  dazzling  colored  zig-zag  lines.  As  far  as  the  scotoma  extends,  the  percep¬ 
tion  of  objects  of  the  field  of  vision  is  completely  annulled.  The  defect  in  the  field  of  vision 
appears  sometimes  as  an  enlargement  of  the  blind  spot  {Ruete) ;  sometimes  it  represents  a 
nearly  central  interruption,  which  rapidly  extends  over  large  parts  of  the  field  of  vision 
{Forster) ;  sometimes  it  extends  to  a  whole  quadrant  of  the  visual  field  {Mannhardt)  ;  and 
sometimes  the  half  of  the  visual  field  is  blind,  and  the  affection  takes  on  the  form  of  a  hemiopia 
( Wollaston,  Airy ,  Brewster ,  Listing ,  Testelin).  The  attacks  last,  as  a  rule,  only  a  few  minutes, 
may,  however,  extend  over  an  hour  and  more,  after  which  the  former  power  of  vision  is  restored. 
Hence  the  name,  “amaurosis  partialis  fugax,”  has  been  proposed  {Forster).  The  pathogenic 
factor  is  probably  vaso-motor  disturbances  in  certain  central  portions  of  the  optic  nerve  and 
retina. 

d.  The  morbid  increase  of  the  excitability  often  increases  the  duration  of  the 
reaction  to  objective  irritation.  Impressions  left  on  the  retina,  or  after-images, 
appear  more  readily,  reach  very  great  intensity  of  illumination,  and  do  not  so  easily 
disappear,  as  in  the  normal  condition. 


In  suddenly  changing  the  direction  of  the  eyes,  it  easily  occurs  that,  while  another  object 
has  come  under  observation,  the  impression  of  the  former  one  is  still  present,  and  consequently 
the  after-images  are  mingled  with  the  impression  of  the  objects  still  in  sight;  the  perceptions 
become  confused,  and,  since  the  after-images  change  their  position  with  the  movements  of  the 
eyes,  an  apparent  motion  is  imparted  to  the  objects  which  are  really  at  rest.  This  moving 
and  dancing  about  of  the  objects  makes  the  patient  dizzy,  if  the  object  changes  its  position  a 
little  suddenly.  {Ruete.) 

Very  strong  and  permanent  impressions  plant  themselves  firmly  in  the  retina,  as  it  were,  so 
that  their  after-images  remain  for  days  and  weeks  in  the  visual  field,  or  they  at  least  appear  as 
soon  as  the  patient  thinks  of  them.  \ 

If  these  impressions  were  of  very  varied  and  varying  form,  it  amounts  ^tflQimactual  chase 
after  subjective  visual  appearances,  each  of  which  seeks  to  displace  tk^Sther,  and  which 
sometimes  simply  reproduce  the  object  seen,  sometimes  combine  severtf^wpressions  with  one 
another  under  the  form  of  after-images,  and  sometimes  represent  to[th^J^sorium  very  irregular, 
parti-colored  figures,  and  thus  cause  the  most  fantastic  visions,  ^hijjte. ) 


Optical  hypersesthesia  is  occasionally  seen  as  a  sy^prpfc  of  congestion  or  inflam¬ 
mation  of  the  brain,  of  drunkenness,  poisoning  w$<Ji  certain  narcotics,  &c.  (Macken¬ 
zie,  Ruete),  together  with  neuralgic  attacks  ofQh“e  trigeminus  (Alexander),  &c. 
Sometimes  it  accompanies  the  more  acute  f  of  neuro-retinitis,  and  is  one  of  the 
premonitions  of  retinal  detachment.  It  i^Qfcerally  caused  and  kept  up  by  irrita¬ 
tion  of  the  ciliary  system.  It  is  then  e^iMronly  referred  to  inflammation,  and  some¬ 
times  is  a  sympathetic  affection.  the  latter  case  generally  associated  with 

concentric  limitation  of  the  field  lv£^ision,  with  intense  photophobia  and  limitation 
of  accommodation.  But  this  (Jaunection  is  often  wanting,  the  hypersesthesia  is  an 
immediate  result  of  severe ^lyitation  acting  on  the  ciliary  system.  Straining  of 
the  accommodation  aneHfoVthe  muscles  of  convergence  exerts  a  great  influence 
m  this  respect.  In  oA^v^ases  the  affection  is  primarily  developed  in  the  retina, 
and  is  propagated  Inpon  the  ciliary  system.  The  most  common  cause  is  strain¬ 
ing  the  eye,  wifcjQr^ense  illumination  of  the  visual  field,  by  direct  sunlight,  or 
tuckering  gas^Mn^  working  upon  very  shiny  or  light-colored  objects,  or  upon  those 
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which  are  small  and  not  sufficiently  illuminated,  especially  when  these  latter  move 
very  rapidly.  Besides  all  this,  when  there  is  a  frequent  change  in  the  light,  the 
impairment  of  vision  thus  occasioned  has  a  great  similarity  to  asthenopia.  Hence 
the  condition  has  been  described  as  asthenopia  of  the  retina.  ( Graefe .) 

This  condition  is  characterized  negatively  by  the  absence  of  any  loss  of  accommodation,  or 
want  of  power  of  the  muscles  of  the  eye ;  positively,  by  the  inability  to  use  the  eyes  in  any  way, 
on  account  of  an  extremely  painful  sensation  of  dazzling,  and,  with  this,  an  indistinctness  of  the 
object  viewed,  no  matter  what  may  be  its  distance,  or  the  required  tension  of  the  muscle  of 
accommodation,  and  of  the  recti.  Retinal  asthenopia,  when  once  developed  to  a  high  degree,  is 
generally  very  obstinate  in  spite  of  all  care,  and  the  employment  of  blue  glasses,  which  is  so 
highly  esteemed  by  some.  (. Bohni .)  It  often  lasts  for  months,  and  renders  the  patient  unable  to 
pursue  any  occupation  requiring  the  use  of  the  eyes. 


3.  Anaesthesia  optica  is  a  lessening  of  the  excitability  of  the  retina,  independent  of 
any  recognizable  organic  changes.  Its  principal  symptom  is  the  very  great  weak¬ 
ening  of  the  impression  which  low  degrees  of  illumination  exert  upon  the  eye. 
This  anaesthesia  optica  is  seen  under  various  forms,  according  to  the  cause. 

a.  In  the  greatest  number  of  cases,  it  is  excessive  irritation  of  the  optic  nerve 
and  retina  which  leads  to  anaesthesia.  It  seems  as  if  there  were  a  kind  of  exhaus¬ 
tion  or  blunting  caused,  which  renders  the  affected  nerve-elements  incapable  of 
reacting  to  moderate  light. 

Light  is  one  of  the  chief  irritants  which  come  into  consideration  here.  Indeed, 
misty  vision  at  night,  which  is  so  frequent  and  often  even  endemic  ( hemeralopia ),  is 
nothing  more  than  anaesthesia  optica,  which  has  its  origin  in  the  long-continued 
action  of  strong  light  upon  the  eye,  but  remotely  in  deficient  nutrition  and  weak¬ 
ness  in  the  functions  of  the  entire  nervous  system.  Snow  and  moon  blindness  are 
intimately  connected  with  it. 


Snow-blindness  is  a  very  common  occurrence  in  men  as  well  as  in  domestic  animals,  who  run 
over  the  snow  and  fields  of  ice  among  the  mountains,  in  bright  sunlight,  without  having  any 
protection  to  the  eyes  from  the  dazzling  reflection.  It  is  characterized  sometimes  by  a  rapid,  and 
again  by  a  gradual,  darkening  of  the  visual  field,  which  lasts  ^H^png  as  the  person  affected 
remains  in  such  inhospitable  regions  without  protection  to  his  disappears  as  he  descends 

where  there  is  no  snow,  or  if  the  eyes  be  protected  by  sonmffijterial,  e.  g.  black  crape  or  dark 
glasses.  (Tschudi,  Forster.) 

Moon-blindness  often  appears  among  sailors,  wljeqTtfHhe  tropics,  if  they  sleep  on  the  deck, 
under  the  full  light  of  the  moon.  It  sometimesA^rnnes  so  intense  that  the  patients  on 
awakening  can  scarcely  recognize  daylight  anc^mfiW>e  led  about  (Robinson). 

Intense  direct  or  reflected  sunligh^mnch  suddenly  meets  the  eye,  or  acts  on 
the  retina  for  some  time,  occasional©bauses  partial  anaesthesia,  especially  on  the 
center  of  the  retina,  which  is  the^jft  most  exposed.  This  condition  is  evinced  by 
the  dark  cloud  in  the  iniddle^y^he  visual  field,  which  is  impermeable,  or  which, 
when  not  so  dense,  allows^^)bjects  to  appear  through  with  more  or  less  distinct 
boundaries  and  coloringg.Q 

The  cloud  is  generally  aSf®ker  the  less  brightly  illuminated  is  the  visual  field.  When  the  latter 
is  very  light,  it  oftefi^$5hars  colored.  It  does  not  disappear  entirely  when  the  eyes  aie  close  , 
but,  in  some  casesjQV^righter  than  the  normal  surrounding  part.  It  .s  often  ephemeral,  on  j 
lasting  a  fev^tOs,  disappearing  after  the  night’s  sleep;  but,  under  other  circumstances,  it  is 
an  extrem^Jvj^hiblesome  symptom,  which  affects  the  patient  for  weeks  and  months,  until,  wi 
proper  cjm^Tthe  eyes,  it  becomes  gradually  thinner,  objects  appear  clearer  and  clearer,  it  brea'8 
up  anfl^dlbappears  from  the  field  of  vision.  Occasionally  weakness  of  the  center  of  the  re  i 


ramaha^  wliich  is  particularly  noticed  on  going  from  a  light  room  to  a  dark  one.  (Ed. 
Mackenzie.) 


ANAESTHESIA  OPTICA;  AMAUROSIS  TRAUMATICA.  767 

l.  A  stroke  of  lightning,  or  mechanical  concussion  of  the  eye  or  brain,  may  be 
a  cause  of  optic  anaesthesia.  It  is  also  believed  that  severe  irritations,  in  one  or 
o  her  branches  of  the  fifth  pair,  may  lead  to  similar  results. 

Unfortunately,  only  a  small  portion  of  these  cases  have  been  sufficiently  examined,  and  it  is 
quite  probable  that  very  different  kinds  of  affections  are  classed  together,  that  correspond  in  the 
chief  symptom,  which  is  the  sudden  or  very  rapid  diminution,  or  complete  destruction,  of  the 
B3nsitiveness  to  fight.  The  fact  that  the  impairment  of  vision  often  exists  for  a  long  time, 
without  any  organic  changes  being  recognized  with  the  ophthalmoscope,  and  also  that,  after 
some  time,  the  function  of  the  retina  and  nerve  may  be  restored,  shows  that  they  belong  in 
some  degree  to  the  forms  of  anaesthesia.  In  such  cases,  only  a  concentric  narrowing  of  the 
visual  field  remains,  without  any  objective  appearances. 

The  proximal  pathogenetic  factor  of  this  anaesthesia  is  still  unclear.  In  the 
majority  of  cases,  however,  it  may  certainly  be  referred  to  vasomotor  influences. 
These  are  frequently  powerful  enough  to  bring  about,  sooner  or  later,  material 
changes  in  the  light-perceptive  apparatus,  which  then  appear  in  the  form  of  actual 
inflammation  or  of  progressive  atrophy  of  the  optic  nerve,  and  render  it  necessary 
to  include  the  case  in  question  in  the  category  of  real  amaurosis. 

It  is  certain  that  the  kind  of  direct  injury  may  be  very  different  in  different  cases.  As  to 
lightning,  there  are  cases  known  where  the  disturbance  in  vision  could  be  referred  to  the  direct 
influence  of  the  electric  current  upon  the  nervous  system  ( Petrequin ,  Schirmer).  There  are 
others,  where  the  stroke  fell  at  some  distance  (Lawrence),  and  the  anaesthesia  optica  was  due 
to  some  other  cause,  perhaps  to  excessive  dazzling,  or  a  combination  of  disposing  causes  ;  the 
severe  emotion  excited  ( Graefe)  might  be  recognized  as  a  cause. 

The  second  variety,  the  so-called  traumatic  amaurosis,  without  any  objective  appearances, 
is  sometimes  caused  by  a  moderately  slight  blow  or  fall  upon  the  eye  (Testelin) ,  sometimes  by 
pressure  exerted  upon  the  globe  (Beer),  sometimes  by  a  foreign  body  springing  against  the  eye 
and  becoming  imbedded  in  the  cornea  (Schroter,  Falko),  sometimes  by  a  fall  upon  the  forehead 
or  by  a  jump  from  some  height  (Secondi).  In  very  many  cases  material  changes  in  the  deeper 
parts  of  the  eye,  extravasations  of  blood  in  the  cavity  of  the  skull,  in  the  choroid,  etc.,  may 
have  given  rise  to  the  pathogenetic  cause  of  the  disturbance  in  vision  and  ligwe  reduced  the 
case  to  an  amaurosis  in  the  narrow  sense  of  the  word.  In  the  third  iamty,  which  is 
generally  described  as  amaurosis  trifacialis,  the  pathogenic  factor  is  som^Jhies  a  neuralgia 
of  the  trigeminus  in  the  usual  sense  of  the  word  ( Hippel ,  Alexanchffi&JciOYe  rarely  an  ex¬ 
tensive  shrinking  cicatrix,  or  a  tumor  in  the  region  of  the  f orehejjflv^fcc. ,  by  which  a  single 
branch  of  the  fifth  pair,  particularly  of  the  frontal  nerve,  is  pM^jpon  the  stretch.  In  the 
latter  case  very  violent  reflex  spasms  in  the  region  of  the< ^par  muscle  of  the  fids  are 
usually  present  (Beer,  Mackenzie).  The  irritating  cause  verjfoftVnSBeems  to  proceed  from  carious 
teeth,  which  cause  more  or  less  pain  (Beer,  Hutchinson,  lHagSfWecker,  Delgado,  Delestre,  Witt, 
Gemler).  Without  doubt  many  cases  are  to  be  exclu^Ofrom  this  amaurosis  trifacialis  also, 
as  not  strictly  belonging  here,  and  a  portion  of  theslHire  to  be  referred  by  preference  to 
Mydriasis  (Mackenzie,  II.  Schmidt).  As  a  rule>^j6rever,  we  have  realty  to  do  with  a  true 
anaesthesia  optica,  whose  occurrence  happensnj&w^probably  in  a  reflex  manner,  since  a  cure 
of  the  disturbance  in  vision  is  obtained  al^Xremoval  of  the  neuralgia  of  the  trigeminus,  as 
well  by  division  of  the  trunk  of  the  fmpt^jibrve  or  by  removal  of  the  injurious  tooth. 

c.  Anaesthesia  optica  excep^onafly  forms  a  link  in  a  long  chain  of  very  change¬ 
able  and  different  symptom^X^ncli  indicate  constitutional  disturbance  of  the  ner¬ 
vous  system.  It  is  thep.  ^^xi’ally  partial,  confined  to  the  periphery  of  the  retina. 
^  shows  itself  by  aA^&Stlerable  irregular  or  concentric  narrowing  of  the  visual 
field,  while,  as  a  ruin,  flak  central  acuteness  of  vision  appears  only  a  little  diminished, 
it  is  less  freqiumfc^smarkedly  affected,  and  all  sensitiveness  to  light  is  lost.  There 
18  seeii  at  the^ame  time  a  great  sensitiveness  to  objective  light,  showing  that  the 
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affection  lias  a  very  marked  erethitic  character.  This  great  excitability  causes  the 
central  acuteness  of  vision  to  increase  in  the  dark,  rather  than  diminish,  and  espe¬ 
cially  on  placing  very  dark-colored  glasses  before  the  eyes.  Such  eyes  often  see 
quite  well  where  the  illumination  is  not  sufficient  for  normal  eyes.  Further 
evidence  lies  in  the  fact  that  both  eyes  are  almost  always  affected  ;  in  the  sudden 
appearance,  or  in  the  very  rapid  development,  of  the  impairment  of  vision  (within 
a  few  hours  or  days) ;  in  the  evident  continuance  of  the  conducting  power  of  that 
part  of  the  retina  which  has  become  anaesthetic,  and  in  the  frequent  simultaneous 
appearance  of  different  nerve-symptoms.  Thus  we  often  meet  with  want  of  cutane¬ 
ous  sensibility,  convulsions,  hysteria,  chorea,  and  even  headache,  &c.  In  some  (ases, 
spasm  of  the  accommodation  seems  to  accompany  the  symptoms.  (. Mandelstamm .) 
Finally,  the  diagnosis  is  assisted  by  the  fact  that  the  disease  occurs  almost  always  in 
women  and  children,  very  rarely  in  men,  and  then  only  in  those  who  approach  the 
female  or  infantile  type  in  temperament  and  constitution.  Besides,  the  children  thus 
attacked  are  usually  very  irritable  and  nervous.  The  females  are  frequently  exceed¬ 
ingly  hysterical,  and  the  exciting  cause  is  generally  some  agitation,  fright,  &c. 
Children  between  six  and  fourteen  years  old  are  said  to  suffer  from  it  mcst  frequently, 
and  in  them  the  retinal  hyperaesthesia  is  often  very  slight,  while  it  is  very  prominent 
in  hysterical  females.  The  prognosis  is  very  favorable;  the  anaesthesia  norly 
always  completely  disappears,  and  it  is  only  rarely  that  limitations  of  the  periphery 
of  the  field  of  vision  remain,  even  when  the  disease  was  characterized  by  complete 
blindness.  ( Graefe ,  Haase.) 

The  treatment  consists  in  remaining  in  a  dark  room  for  some  days,  and  subsequently  wealing 
blue  glasses,  with  complete  avoidance  of  use  of  the  accommodation.  The  lactate  of  zinc,  need 
internally,  is  said  to  do  good  service,  and  when  the  eyes  have  begun  to  improve,  a  more  vigor¬ 
ous  treatment,  with  abundant  exercise  in  the  open  air,  may  be  employed,  but  we  are  warned 
from  blood-letting.  (Graefe.) 


d.  Those  cases  of  amblyopia  also  deserve  special  mention,  which  occur  excep¬ 
tionally  in  “  diphtlieritis  faucium,”  with  or  without  li$qX^Qon  of  accommodation. 
( Bmedilct .)  We  may  here  also  call  attention  to  thosG^ot;  very  uncommon  cases  of 
intermittent  amaurosis  ( Zehender ),  which,  like  the^QHhalmia  intermittens,  seem  to 
be  connected  with  malarial  infection. 

e.  It  is  undeniable  that  anaesthesia  optica(^fiost  frequently  caused  by  exclusion 
of  an  eye  from  binocular  vision.  It  of  t(^  appears  combined  with  paralysis  of  the 
accommodation,  which  is  then  indicat^by  the  mikropsia.  It  has  been  described 
under  the  name  amblyopia  exanopsia ,  amplyopia  from  disuse  of  the  eye. 

They  are  distinguished  from,  other  pathogenetic  forms  of  anaesthesia  essen¬ 
tially  by  the  functional  integriijQ^  the  peripherical  zone  of  the  retina,  which  may 
generally  be  demonstrated}^^  therefore,  by  the  limitation  of  the  defect  to  a  moie 
or  less  circumscribed  u&r^^i  of  that  part  of  the  retinal  centre  belonging  to  the 
common  visual  field  strabismus  convergens).  Moreover,  the  functional  d  s- 
turbance  usually  «h&ys  itself  more  by  the  necessity  of  large  visual  angles  for  distil  ct 
vision,  less  by  fitfey^ecessity  for  great  intensity  of  illumination.  It,  therefore,  bears 
more  the  ctatf^ber  of  a  simple  blunted  condition. 

It  is,  fci^Jhrse,  only  monocular,  and  occurs  especially  where  the  indistinct  per- 
ceptio^oi  one  eye  render  the  more  distinct  ones  of  the  other  turbid  in  binocular 
visi^^p^tliat  a  formal  suppression  of  the  perception  of  the  first  eye,  in  order  to  get 
d^tinct  vision,  is  an  absolute  necessity.  It  is,  therefore,  very  frequently  observed  in 
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monocular  strabismus,  as  well  as  in  eyes  which  are  affected  with  opacities  of  the 
cornea,  or  lens,  with  mydriasis,  a  want  of  accommodative  power,  &c.,  the  other  eye 
being  normal,  or  in  much  better  condition  than  the  one  thus  affected. 

Anmthesia  exanopsia  is  not  apt  to  reach  so  high  a  grade,  and  yields  more  readily 
when  no  distinct  images  at  all  are  perceived  on  the  retina,  and  there  is  no  impairment 
of  the  function  of  the  other  eye  ;  for  example,  in  fully  developed  cataract,  complete 
closure  of  the  pupil,  or  when  there  are  dense  and  large  opacities  of  the  cornea. 
Childhood  is  the  most  common  peiiod  for  the  occurrence  of  such  an  anaesthesia,  the 
perception  of  images  being  then  much  more  easily  and  quickly  suppressed.  In  more 
advanced  life,  the  same  causes  do  not  so  readily  lead  to  impairment  of  the  function 
of  the  retina. 

Finally,  we  should  speak  of  the  lessening  of  the  acuteness  of  vision  in  advanced  life.  The 
acuteness  of  vision  becomes  markedly  less  after  the  twenty-fifth  year,  and,  according  to  recent 
investigations  (  Vroesom  de  Haan ),  in  very  old  persons  it  has  decreased  one  half.  We  do  not 
know  how  much  of  this  is  to  be  ascribed  to  actual  weakness  of  the  functions  or  torpor  of  the 
nerve-elements ;  at  any  rate,  the  organic  changes  which  the  dioptric  media,  as  well  as  the 
retina  and  choroid,  undergo  from  senile  alterations  in  structure,  play  quite  a  large  part  in  the 
loss  of  vision.  These  changes  must  exert  an  externally  unfavorable  influence  upon  the  bril¬ 
liancy  and  distinctness  of  the  images. 

4.  Amaurosis  and  amblyopia,  which  are  by  many  confounded  with  anaesthesia, 
do  not  depend  so  much  on  a  lessened  excitability  of  the  nerve  and  retina,  for  this 
may  be  even  increased,  but  they  are  rather  the  symptoms  of  an  impairment  of  func¬ 
tion  of  an  organic  variety,  which  is  either  observed  objectively  in  the  beginning,  or 
is  seen  in  the  further  course  of  the  disease,  by  the  gradual  appearance  of  atrophy  of 
the  optic  nerve. 


Treatment. — The  treatment  of  the  functional  disturbances  described  in  the 
preceding  pages  is  naturally  to  be  first  of  all  directed  to  the  main  affection.  When 
this  is  eradicated,  or  at  least  brought  to  a  stand-still,  the  anaesthesia  which  may 
have  remained,  so  far  as  it  is  independent  of  any  material  changes,  ^Vuently  dis¬ 
appears  of  itself.  Whether  the  wearing  of  colored  glasses  (Bdhw&s S!  txerol&)  can 
aid  in  what  is  here  required,  must  be  proved  by  further  exportyjrce.  Methodical 
j  exercise,  as  has  been  recently  recommended  (. Fronmuller ),  is^ei&y  of  use  in  torpidity 
j  of  the  light-perceptive  apparatus  resulting  from  non-use  o^S^rfe  eye. 

In  this  sort  of  exercise,  printed  types  are  best  suited  as  KsjsriI  objects,  since  in  them  there 
I  18  a  change  from  letter  to  letter,  and,  therefore,  the  atten^Nl  must  be  directed  uninterruptedly 
,  to  the  object,  and  mistakes,  which  have  slipped  into  the^ltimate  of  what  is  perceived,  appear 
immediately  by  the  context,  and,  therefore,  invite^^pbction.  These  printed  types  must,  of 
course,  be  well  illuminated,  and  must,  moreoverj^torojected  upon  the  retina  under  a  large 
visual  angle,  in  default  whereof  they  appeai^roj^  in  slight  torpor  of  the  light-perceptive  ap- 
I  Paratus,  as  images  which  cannot  be  decipbeNJh  They  must,  therefore,  be  chosen  large,  and 
I  ho  brought  near  the  eye.  But  in  ordei/fo  W  as  clearly  as  possible  at  short  distances,  convex 
passes  are  usually  needed,  as  the  ambl^^ia  exanopsia  is,  as  a  rule,  accompanied  by  weakness 
I  °f  the  apparatus  of  accommodatift^O^Ponvex  glasses  are,  moreover,  under  all  circumstances 
I  useful,  as,  by  an  apparent  rfElykifying  of  the  objects,  and  by  an  increase  of  the  apparent 
I  ^rightness  of  the  retinal  imao^^Tmy  increase  the  distinctness  of  the  perceptions  and  facilitate 
I  toe  choice  of  test-types.  therefore,  the  custom  to  employ  them  in  all  cases,  at  least  at 

I  tost,  and  to  distinguish  rix^xercise  in  general  with  the  name  of  treatment  by  convex  glasses. 
I  weakest  convex  ffi^BS  must  here  be  first  ascertained,  which  enables  the  affected  eye,  the 
|  other  one  being  lo  decipher  larger  printed  types  ( Jaeger ,  No.  12-20)  at  a  distance  of 

n  8-12  inche^yWith  this  glass  the  patient  must  now  undertake,  two  or  three  times  a  day, 
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exercise  in  reading,  at  first  for  five  minutes,  but  gradually  increasing  the  time,  but  should  I 
never  push  the  attempt  so  far  as  to  excite  symptoms  of  fatigue,  pain,  congestion,  or  inflam¬ 
mation.  On  the  whole' this  method  of  treatment,  particularly  in  the  higher  degrees  of  ambly¬ 
opia,  demands  in  many  cases  great  patience  and  perseverance,  as  it  is  often  very  long  before 
any  perceptible  effects  make  their  appearance.  Finally,  however,  the  power  of  vision  often 
increases  in  favorable  cases  in  very  rapid  progression.  It  is  then  time  to  pass  to  weaker  glasses, 
and  by  lengthening  the  periods  of  exercise  to  rise  to  smaller  and  smaller  test-types.  Some¬ 
times  the  progress  is  all  at  once  arrested,  and  the  power  of  vision  does  not  improve,  in  spite  of 
all  that  can  be  done.  We  should  not  then  lose  courage ;  for  all  at  once  it  again  advances,  and 
we  finally  are  able  to  employ  glasses  which  are  weaker  by  many  numbers,  or  we  may  even  I 
reach  a  point  where  glasses  are  found  to  be  superfluous.  If  the  eye  has  become  so  far  cured,  that 
ordinary  printed  type  may  be  read  fluently  with  weak  convex  glasses  or  without  any,  the  read¬ 
ing  exercise  must  firfcill  be  continued  for  a  time,  in  order  to  confirm  the  cure,  and  prevent 
relapses.  ( Fronmuller .) 
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1.  Night-Blindness — Hemeralopia. 


Symptoms  — This  disease  is  characterized  by  the  following  symptoms :  an  abnor* 
molly  great  amount  of  light  is  required  by  the  person  affected ,  in  order  to  see  dis¬ 
tinctly,  and  there  is  a  decrease  in  the  visual  power  when  the  visual  field  is  not  illu¬ 
minated  up  to  a  certain  amount ,  which  is  not  proportionate  to  the  want  of  illumi¬ 
nation.  {Forster.) 


In  cases  of  hemeralopia  that  are  not  very  severe,  the  full  light  of  a  bright  and 
even  of  a  cloudy  day  is  sufficient,  with  a  proper  adjustment  of  the  dioptric  appa¬ 
ratus,  to  allow  the  affected  person  to  plainly  distinguish  objects  seen  under  a  small 
visual  angle :  for  example,  there  is  enough  light  to  allow  the  patient  to  read  small 
print  easily  and  even  continuously.  In  high  degrees  of  night-blindness,  however,  it 
requires  the  whole  light  of  a  very  bright  day  to  obtain  normal  perceptions  of  light 
on  the  eye.  The  light  of  a  cloudy  day,  an  unfavorable  position  of  the  objects  to 
the  light,  a  slight  shadow  falling  upon  them,  markedly  increase  the  size  of  the 
required  visual  angle,  perceptibly  weaken  the  power  of  distinguishing  colors,  and 
diminish  the  time  during  which  the  eyes  may  be  used. 

Lateral  limitations  or  interruptions  in  the  visual  field  are  also  frequently  noticed 
under  such  circumstances.  In  the  highest  degrees  of  hemeralopia,  which  approxi¬ 
mate  amblyopia,  the  most  favorable  conditions  of  illumination  are  insufficient  for  the 
I  distinct  recognition  of  objects  seen,  at  a  small  visual  angle.  A  large  visual  angle  and 
I  great  illumination  are  then  required.  Perception  of  color  is  usually  very  much 
I  diminished,  and  interruptions  or  lateral  limitations  of  the  visual  field  are  often 
[observed.  {Forster.) 

If  the  illumination  necessary  for  clear  vision  is  suddenly  diminisL^to  a  consider¬ 
able  extent,  the  decrease  of  visual  power  is  much  more  maittCj^than  in  healthy 
l?es ;  hence  the  hemeralope  requires  time  to  accustom  himse  he  lessened  illumi¬ 
nation,  and  even  then  the  clearness  of  perception  is  less  tfrfiyin  a  normal  eye.  If 
jibe  intensity  of  illumination  sinks  very  gradually  from(tljjp%rade,  the  clearness  of 
■perceptions  diminishes  at  first  slowly,  but  this  pro&ession  is  the  more  rapid,  the 
■higher  the  degree  of  the  hemeralopia.  If  the  bri^^iess  be  weakened  to  a  certain 
|l°iQt,  the  further  decrease  of  visual  power  do&  3(0t  occur  gradually,  but  rather  with 
vifttneZ,  so  that  often  even  a  scarcely-marknO^tlier  lessening  of  the  intensity  of 
lamination  suffices  instantly  to  rendea^wPre cognition  of  objects  impossible,  or 
ltTen  to  remove  the  sensitiveness  to  {Forster.) 

The  amount  of  brightness,  at  v^Jh  the  recognition  of  objects  ceases,  varies 
Pceedingly  in  different  indivi&ufe  but  is  usually  greater  the  higher  the  grade  of 
e  hemeralopia,  and  the  Ion ^SjSIs  duration.  In  recent  and  less  developed  cases, 
|^e  dark  places  or  far-adks(nbeu  twilight  are  required  to  render  the  patient  unable 
J see*  In  chronic  anc^mgh  degrees  of  hemeralopia,  on  the  contrary,  the  visual 
^  is  often  darkened^  when  there  is  sufficient  light  to  enable  sound  eyes  to  read 
P  small  print,  o^Qeyen  occurs  that  hemeralopes  are  sometimes  obliged  to  be  led, 
p  in  the  after^onT 
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This  latter  condition  is  the  reason  that  hemeralopia  was  long  considered  as 
a  disease  confined  to  certain  hours  of  the  day — a  sort  of  disguised  intermittent. 
This  is  certainly  an  incorrect  view,  for  direct  observations  clearly  show,  that,  in 
the  existence  of  hemeralopia,  a  lessening  of  the  amount  of  illumination  at  any  time 
of  day  is  sufficient  to  produce  an  impairment  of  vision,  except  that  in  the  morn¬ 
ing,  after  several  hours’  sleep,  the  amount  of  light  required  is  usually  somewhat 
less,  the  susceptibility  of  the  retina  being  increased  by  the  rest.  The  impairment 
of  vision  seems  to  the  patient  as  a  regular,  rarely  spotted ,  dark-gray  to  black  (excep¬ 
tionally,  colored,  purple,  red,  green,  &c.),  mist  or  smoke,  which  covers  the  whole 
visual  field  and  envelops,  the  object.  Brilliant,  shining  objects,  and  those  which 
contrast  with  their  surroundings,  like  the  moon,  the  flame  of  a  candle,  &c.,  a  white 
wall,  glimmer  indistinctly  through  this  mist,  and  often  appear  abnormally  colored, 
The  moon,  for  example,  may  appear  purple  red. 


It  is  worthy  of  remark  that,  in  this,  as  in  true  amblyopia,  pure  white,  as  well  as  yellow  and 
green  light,  excite  the  retina  much  more  easily  than  blue,  violet,  and  red.  {Forster.)  In  severe 
cases  of  hemeralopia,  the  obtuseness  of  the  retina  and  nerve  may  be  so  great  that  even  the  moon, 
and  still  more  the  flame  of  a  lamp,  is  not  seen. 


The  pupil  is  generally  normal,  when  there  is  sufficient  illumination  for  distinct 
vision,  not  only  in  diameter,  but  also  in  mobility.  But  if  the  illumination  decreases, 
the  pupil  enlarges  very  much,  .and  it  reacts  very  little,  or  not  at  all,  to  changes  in  the 
light.  In  very  severe  and  old  cases  of  night-blindness,  however,  we  find  the  pupil 
always  enlarged  and  torpid.  It  requires  very  strong  light — direct  sun  or  concen¬ 
trated  lamp  light — to  excite  the  pupil  to  great  contraction.  {Forster,  Alf.  Graefe) 


The  accommodation  is  then  generally  considerably  limited,  and,  according  to  recent  investiga¬ 
tions,  there  is  a  slight  insufficiency  of  the  internal  recti  muscles,  that  is,  an  inability  to  converge 
strongly.  {Alf.  Graefe.)  How  much  this  is  influenced  by  the  need  of  a  large  visual  angle  for 
distinct  vision,  has  not,  as  yet,  been  demonstrated.  The  ophthalmoscope  does  not  generally  show 
any  changes  in  the  fundus  of  the  eye,  although  we  often  find  a  considerable  injection  of  the  reti¬ 
nal  vessels.  But  this  may  be  properly  referred  to  the  coinciden^\ction  of  the  irritation  from 
light,  caused  by  the  night-blindness.  This  is  also  true  of  JjfCbyperaemia  of  the  ophthalmic 
ganglion  observed  in  one  case  ( Guemar ),  and  the  conjun^Ml  congestion,  which  quite  often 
accompanies  hemeralopia.  Some  claim  to  have  also  obs^Nted  dryness  of  the  conjunctiva,  with 
fatty  degeneration  of  the  epithelial  cells.  {HuebbeneijAjy  this  be  a  proper  explanation  for  some 
cases  or  epidemics,  it  may  also  explain  the  appeartfT^ef  silver-like,  shining  spots  on  the  scleral 
conjunctiva,  to  which  a  particular  diagnostic  i/np\^\nce  has  been  ascribed.  {Bitot.)  Still,  it13 
only  an  extremely  rare  appearance.  {Nettet^^J 

It  is  yet  to  be  mentioned,  thatmiS^-blindness  often,  but  by  no  means  always,  is 
developed  to  the  same  extent  in*fl2fh  eyes.  In  certain  illuminations,  one  eye  often 
has  still,  to  some  extent,  perceptions,  while  the  other  seems  completely 

clouded  over,  or  some  pam^Jn  the  visual  field  appear  clear,  and  permit  an  indirect 
vision,  while  in  the  oirtteG^e  the  whole  visual  field  is  enveloped  in  an  impenetrable, 
dark  cloud.  ( ForsterfyJ 

Causes. — TW  immediate  cause  of  hemeralopia  is  always  over-dazzling  of  the 
eyes;  genera©y1me  effect  of  intense  direct  or  reflected  light.  Such  an  ovei 
dazzling^S^ especially  cause  the  disease  when  it  is  unusual,  and  repeated  often, 
and  onk  each  occasion  remains  a  longer  time.  If  a  large  number  of  persons  area 
th^sSrc^  time  exposed  to  the  same  injurious  influences,  the  hemeralopia  often 
$&m?res  an  epidemic  or  endemic  type. 


hemeralopia;  causes;  course.  773 


Hence,  in  many  places,  numbers  of  people  become  night-blind  when  harvest 
calls  them  from  their  dusky  rooms  to  the  field,  where  they  are' exposed  all  day  long 
to  the  unaccustomed  sunlight.  In  the  same  way,  soldiers  are  especially  affected 
when  in  spring  or  summer  they  exercise  much  in  the  sunlight,  or  bivouac  for  days 
in  bright  weather ;  also  sailors  who  are  exposed  in  the  tropics  for  many  hours  of  the 
day  to  direct  sunlight,  or  that  reflected  from  the  vessel  and  water.  Moreover, 
hemeralopia  is  often  seen  in  prisons,  poor-houses,  &c.,  where  the  inhabitants  work  in 
the  open  air  without  protection  from  direct  sunlight,  or  are  lodged  in  bright,  sunny 
places. 

The  influence  of  very  bright  light  alone,  however,  scarcely  suffices  for  the 
development  of  hemeralopia ;  for,  as  a  rule,  only  a  certain  portion  of  individuals 
exposed  to  the  same  influences  will  be  affected.  On  the  other  hand,  the  intensity 
of  illumination  which  acts  as  a  cause  of  hemeralopia,  is  not  necessarily  excessive, 
but  is  often  too  slight  to  affect  a  normal  eye  injuriously  in  the  slightest  degree.  In 
order  that  night-blindness  may  occur,  a  certain  predisposition  is  necessary,  and  this 
may  be  sought  for  in  a  weakness  of  the  nervous  system,  or,  in  other  cases,  in  faulty 
nutrition  of  the  whole  body. 

In  fact,  diseases  accompanied  by  marked  depression  of  the  nervous  system,  but 
especially  scurvy  ( Guemar ),  malarious  cachexia,  and  liver-complaints,  markedly  favor 
the  occurrence  of  hemeralopia.  Apart  from  this,  it  is  chiefly  poor,  badly -nourished, 
weak  individuals  who  become  night-blind  under  the  action  of  these  causes.  Officers, 
officials,  clergymen,  and  persons  in  the  better  walks  of  life  subjected  to  the  same 
influences,  are  rarely  if  ever  affected.  In  flourishing  places,  where  the  people  are  in 
good  circumstances,  night-blindness  is  a  very  rare  disease,  even  among  the  common 
people;  but,  on  the  contrary,  in  very  poor,  unhealthy  fever-districts,  especially 
among  the  members  of  the  orthodox  Christian  Church,  after  the  forty  days’  fast,  it  is 
a  very  frequent  occurrence.  Here  it  is  seen  under  the  form  of  an  annual  spring 
plague.  ( Huebbenet ,  Mackenzie .) 


Course. — Hemeralopia  usually  occurs  suddenly,  either  in  the  s  r  f 
ter  one  or  more  days  spent  in  the  bright  sunlight.  In  the  bedffljpfng,  th 


^  summer, 

after  one  or  more  days  spent  in  the  bright  sunlight.  In  the  bejffijjnng,  the  center 
of  the  retina,  which  is  exposed  to  the  strongest  light,  is  the  onlyYrart  blinded.  Then, 
as  twilight  comes  on,  the  patient  sees  a  more  or  less  sh^r{0jriefined  cloud  in  the 
middle  of  the  visual  field,  which  compels  him  to  look  h0ytid  the  objects  in  order 
to  see  them  at  all  distinctly. 

More  frequently  the  whole  of  the  visual  field  iJ^louded,  or  all  except  a  circum¬ 
scribed  peripheral  portion,  which  allows  indirect  ^)on.  If  the  eye  remains  exposed 
to  the  injurious  influences,  the  characteristic,  &  sening  of  the  visual  field  continues 
e?ery  evening,  and  even  increases ;  the  dajfgW  and  darkness  of  the  cloud  become 
greater,  as  well  as  the  amount  of  illumia^t^?  necessary  for  distinct  vision,  so  that  the 
blindness  shows  itself  earlier  in  tha.d^^  This  increase  of  the  disease  is  particularly 
marked  when  we  have  a  long  perS^dJbf  very  clear  weather,  and  the  patient  is  con¬ 
tinuously  exposed  to  an  exces^jjs^  amount  of  light ;  while,  under  contrary  circum¬ 
stances,  a  marked  improveme^r^Sccurs.  Continued  cloudy  weather  causes  the  disease 
to  disappear  entirely,  asdQveaks  up  extensive  epidemics.  A  strong  tendency  to 
relapse,  however,  ren^wv  If  the  circumstances  are  continuously  unfavorable,  the 
disease  lasts  for  weeks  or  months,  ceasing  or  lessening  only  with  the  approach  of 
autumn  or  wintesy^^pn  it  usually  appears  again,  with  greater  intensity  and  obstinacy, 
as  spring  adv^i^eK 
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Treatment. — This  depends  on  the  cause.  Protection  of  the  eyes  from  the  action 
of  bright  light  by  shades  and  dark  glasses,  but  still  more  by  shunning  brightly  illu¬ 
minated  places,  by  living  in  dark  chambers,  shady  court-yards,  gardens,  woods,  &c., 
and  suitable  treatment  for  existing  constitutional  diseases,  with  good  nourishment, 
suffice  to  bring  about  a  cure  in  a  temporarily  short  time,  especially  when  the  case 
is  not  very  chronic  or  very  severe. 

But  we  attain  our  end  much  sooner  and  more  certainly,  by  keeping  the  eyes  in 
perfect  darkness  for  a  time,  by  applying  a  protective  bandage,  and  by  taking  care 
that  it  is  not  lifted  during  the  day.  If  there  is  no  guaranty  for  proper  conduct  of 
the  patient,  we  may  confine  him  in  a  perfectly  dark  chamber,  and  feed  with  nour¬ 
ishing,  easily-digested  food,  wine,  &c.  Under  the  continuous  use  ot  these  means, 
twenty-four  to  forty-eight  hours,  or  at  most  five  or  six  days,  suffice  for  the  disappear¬ 
ance  of  the  night-blindness.  ( Forster ,  Eitner .) 

It  is  understood,  of  course,  that,  by  the  above  means,  the  hemeralopia  is  removed, 
but  not  the  tendency  to  relapse.  To  attain  a  lasting  cure,  it  is  absolutely  necessary 
to  protect  the  patient  from  dazzling  light  for  a  long  time  after  the  treatment; 
hence,  we  must  urge  the  shunning  of  brightly-illuminated,  particularly  sunny,  places, 
and  by  shades  or  dark  glasses  weaken  the  action  of  any  unavoidable,  injurious  influ¬ 
ences.  At  the  same  time,  the  nutritive  condition  of  the  patient  is  to  be  raised  by 
good  food  and  suitable  regimen.  Internal  remedies  are  only  successful  where  actual 
diseases  exist  requiring  them — as  in  intermittent  fever,  scurvy,  &c. 

The  vapor  from  cooked  liver  has  been  for  a  long  time  famed  as  a  specific  for  hemeralopia. 
( D’ Pntrecolle.)  This  vapor  is  to  be  conducted  from  the  vessel  in  which  the  liver  is  being  cooked  to 
the  eye  through  a  paper  cone.  This  is  done  once  or  twice  a  day,  when  the  meat  is  to  be  eaten 
by  the  patient. 


Recently  cod-liver  oil  ( Desponts ,  Spengler ,  Lacerda)  and  electricity  (Poncet)  have 
been  recommended,  as  well  as  the  cauterization  of  the  limbus  conjunctivalis  with 
the  pointed  end  of  a  stick  of  nitrate  of  silver  ( Coindet ).  V 

Authorities  —Mackenzie,  Traite  d.  mal.  d.  yeux.  Trad.  p.^aHomont  et  Testelin.  II.  Pans. 
1857.  P.  733. — Stellwag,  Ophth.  II.  S.  64£.— Forster,  Ueber^Jsjraralopie.  Breslau.  1857.  S.  16,  et 
Seq ,—Alf.  Graefe ,  A.  f.  0.  V.  1.  S.  112-127.—  Guemar,  CLa^tftt’s  Jahresbericht.  1857.  III.  S.  101. 
■ — Huebbenet,  Prag.  Vierteljahrschrift.  76.  Bd.  Misc.  S £tfipJ3itot,  Wetter,  Gaz.  mod.  de  Paris.  1863. 
Nr.  31.—. Miner,  Deutsche  Klinik.  1863.  Nr.  25 t^fPfntrecolle,  according  to  Wecker’s  Etudes 
ophth.  II.  Paris.  1867.  P.  429 .—Desmorets,  SclmiYt>  Jahrbucher.  121.  Bd.  S.  218.— Desponts, 
jSpengler ,  kl.  Montbl.  1863.  S.  136. — LacerdfaP laTAtonatbl.  1867,  S.  233, 238. — Poncet ,  Coindet , 
Schmidt’s  Jahrbucher,  145.  Bd.  S.  190.  fy 


FOURTH  SECTION*. 

DISEASES  OF  THE  MUSCLES  OF  THE  EYE. 


Anatomy  and  Preliminary  Remarks. —The  eyeball  is  moved  by  six  muscles, 
the  four  recti  and  two  oblique.  The  seventh  muscle,  extending  deeply  into  the 
orbit,  has  no  effect  on  the  movement  of  the  globe,  but  acts,  by  lifting  the  upper  lid, 
as  an  antagonist  to  the  orbicularis.  The  four  straight  muscles  have  a  tendinous 
origin  from  the  margin  of  the  optic  foramen.  The  elongated  and  smooth  bellies  of 
the  muscles  separate  from  each  other  in  their  passage  outward,  so  that  if  four  planes 
were  passed  through  their  breadth,  by  intersecting  each  other  they  would  form  a 
somewhat  oblique  and  not  quite  equilateral  pyramid.  For  a  distance  the  internal  • 
rectus  muscle  runs  forward  in  a  direction  nearly  parallel  with  the  plane  of  the  line 
bisecting  the  skull ;  the  external  rectus  diverges  at  a  greater  angle,  and  the  superior 
and  inferior  at  a  smaller. 

These  muscles,  in  their  course  anteriorly,  strike  the  globe  just  behind  its  equator, 
when  the  visual  line  is  directed  exactly  forward.  They  grasp  the  eyeball  at  this 
point,  and  are  inserted  by  tendons  on  the  anterior  half  of  the  sclerotica.  The  ten¬ 
dons  are  flat,  ribbon-like,  from  three  to  four  lines  wide,  and  are  inserted  in  a  line, 
curved  like  an  arch,  toward  the  cornea.  The  centre  of  this  convex  line  of  attach¬ 
ment  is  about  three  lines  distant  from  the  corneal  margin  at  the  insertion  the  supe¬ 
rior  and  inferior  recti,  at  that  of  the  internal  recti  at  the  most  two  and  half  lines, 
but  at  the  external  rectus  generally  more  than  three  lines. 

The  recti  muscles  are  enveloped  in  a  tendinous  sheath  throughout  their  course. 
This  is  in  fact  only  a  thickening  of  the  fatty  orbital  connective  tissu^Vmd  is  con¬ 
nected  to  the  periorbita  by  several  dense  bands.  At  the  point  wliHjk*  tfte  muscles 
meet  the  globe,  the  sheath  of  the  muscles  unites  with  the  oculaiyqi&enon’s  capsule, 
tunica  vaginalis  bulbi.  The  muscles  then  run  forward  in  tlioGSmar  capsule,  as  it 
were,  and  perforate  this  in  an  oblique  direction,  just  beliii^v^e  point  of  insertion, 
and  finally  unite  with  the  sclerotica. 

The  margins  of  the  broad  tendons  are  not  united  t^ejcu  other,  although  there  is 
an  indirect  union  by  means  of  Tenon’s  capsule,  mfr^which  the  sheaths  of  the  mus¬ 
cles  and  their  tendons  are  continuous.  It  is  this  cWnection  of  the  muscles  and  their 
tendons  with  the  anterior  part  of  the  ocular ^J^ftli,  that  keeps  a  muscle  against  the 


ts  its  complete  retraction,  and  still 
;s  of  the  globe. 


globe  after  division  of  its  tendon,  and 
allows  it  some  influence  upon  the  mov< 

rO 

Moreover  a  firm,  moderately  thick  (fcrdlruns  from  the  point  of  attachment  of  the  tendon  of 
the  rectus  internus  to  the  connectiw*  tissue  surrounding  the  caruncle  and  unites  the  latter  to 
the  capsule  of  Tenon,  as  well  as  toN^^bendon  of  the  muscle,  from  which  moreover  some  tendi¬ 
nous  fibers  pass  over  into  this  This  anatomical  relation  explains  the  great  sinking-in  of 

the  caruncle  in  excursive  ^^^^ement  backwards  of  the  internal  rectus  ( Luschka ,  Liebreich). 

The  superior  oMquk  muscle  also  originates  by  a  tendon  at  the  margin  of  the 
optic  foramen,  ^^toin  belly  runs  between  the  rectus  superior  and  internus,  reach- 
lng  the  trochlpbUpulley)  at  the  upper  portion  of  the  inner  side  of  the  eye.  Before 
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reaching  this  it  passes  into  a  long  and  thin  tendon,  which  runs  over  the  pulley,  is 
then  immediately  turned  backward  and  outward,  becomes  gradually  broader,  and, 
running  under  the  superior  rectus,  spreads  out  like  a  fan,  and  is  attached  to  the 
sclerotica,  after  having  passed  through  the  capsule  at  an  arch  of  about  three  lines 
long,  running  backward  and  outward.  The  inner  end  of  this  arch  is  about  three  to 
four  lines  from  the  optic  nerve. 

The  pulley  of  the  superior  oblique  is  a  tendino-cartilaginous  ring,  which  is 
attached  to  the  spina  or  fovea  trochlearis  of  the  frontal  bone  by  two  short  bands,  and 
lies  close  under  the  outer  and  inner  angle  of  the  orbital  border. 

The  belly  of  the  muscle  is  surrounded  by  a  delicate  sheath.  At  the  point  where 
the  muscle  becomes  tendinous,  the  structure  about  it  thickens,  enveloping  the  tendon 
like  a  tube.  It  is  connected  on  one  side  with  the  trochlea,  on  the  other  -with  the 
tunica  vaginalis  bulbi,  and  the  muscular  sheath  of  the  superior  rectus  muscle,  and 
thus  forms  a  kind  of  supensory  ligament  for  the  globe. 

The  inferior  oblique  arises  from  the  inner  and  lower  portion  of  the  bony  orbital 
border.  It  first  runs  outward  and  backward,  and  passes  between  the  globe  and  the 
inferior  rectus,  where  its  sheath  is  connected  to  this  latter  by  cellular  fibrous  tissue. 
Just  here  it  changes  its  direction  by  curving  strongly  upward  and  backward.  It 
then  reaches  the  posterior  and  upper  part  of  the  globe  on  the  temporal  side,  close  to 
its  capsule  between  this  and  the  external  rectus.  It  is  inserted  here,  after  haring 
become  much  broader,  and  having  penetrated  the  capsule.  The  line  of  insertion  is 
convex,  upward  and  anteriorly,  and  is  at'  least  five  lines  long.  Its  anterior  end  is 
about  seven  lines,  its  posterior  from  two  to  three  lines  from  the  optic  nerve. 

The  arteries  of  these  muscles  are  all  branches  of  the  ophthalmic  artery.  The 
veins  unite  in  pari  with  branches  of  both  ophthalmic  veins,  and  in  part  with 
branches  of  the  facial. 

The  nerves  which  connect  tli&  six  ocular  muscles  with  the  brain  are  the  third, 
fourth,  and  sixth  cerebral  nerves,  with  branches  of  the  fifth  (trifacial)  and  the  sym¬ 
pathetic.  The  center  of  the  motory  power  of  the  eye  istp  be  found  in  the  pons 
varolii  and  the  medulla  oblongata.  As  is  known,  tli^^nVl  pair,  oculomotorius , 
supplies  the  superior,  internal,  and  inferior  recti  mi  is®5’  the  levator  and  the  infe¬ 
rior  oblique,  while  the  fourth  pair  supplies  the^S^crior  oblique,  and  the  sixth 
(< abducens ),  the  external  rectus. 

The  third  nerve  or  oculomotorius  arises  fr<frnjeraarkably  large  nerve-cells  (oculomotorius 
nucleus)  at  the  bottom  of  the  aqueduct  of$£j™us,  and  the  nuclei  of  both  sides  lie  in  the 
median  line  very  near  one  another.  The  of  fibers,  9  to  12  in  number,  proceeding  from 

each  nucleus  pass  downwards  and  inten&pcrxhe  longitudinal  fibers  of  the  crus  cerebri.  After 
having  joined  the  motor  nerves  of  theaA&lcle  of  accommodation  and  of  the  sphincter  pupill®. 
each  of  which  must  possess  a  diftaiwktyiucleus  of  origin,  though  perhaps  situated  very  near. 
The  fourth  nerve  or  trochleari^^tles  behind  the  corpora  quadrigemina  from  the  “valvula 
cerebelli,”  the  sixth  nerve^i^^Hucens  at  the  posterior  border  of  the  pons  Yarolii  ( Stelling , 
Mudinger ).  The  seventhior  facialis,  which  supplies  the  orbicular  muscle  of  the  lids,  arises  at 
the  external  periphery  nf  tile  medulla  oblongata  from  the  ganglia  of  the  formatio  reticularis. 
From  here  the  fibers-^^-igin  run  in  the  interior  of  the  medulla  oblongata  towards  the  middle 


of  the  bottom  of^ejrliomboid  fissure  ( Rautengrube ),  where  they  form  an  elevation,  which 
was  formerly^g^med  as  the  nucleus  of  origin  (Deleters,  Mudinger). 

In  a  VLomial  condition,  all  the  movements  of  the  eyeball,  by  the  muscles,  are 
reva^flVxgs  about  a  point  which  lies  upon  the  optic  axis,  that  is,  upon  the  straight 
li^umting  the  vertex  of  the  corneal  ellipsoid  to  the  posterior  scleral  pole.  Tins 
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point  does  not,  however,  lie  exactly  in  the  middle  of  the  line,  as  was  formerly  be¬ 
lieved,  but  considerably  back  of  this  ( Boyer ,  Bonders ,  Volkmanri). 

The  relative  position  of  the  center  of  motion  varies  within  certain  limits,  according  to  the 
conformation  of  the  eye.  In  emmetropic  eyes,  the  center  of  motion  is  found  1.77  millimeters 
behind  the  middle  of  the  visual  axis.  In  myopes,  it  lies  somewhat  more  behind  the  vertex  of 
the  corneal  ellipsoid,  but  at  the  same  time  farther  from  the  posterior  pole  of  the  sclerotica,  so 
that  the  relation  of  the  anterior  and  posterior  parts  of  the  optic  axis  remains  nearly  the  same 
as  in  the  emmetropic  eye.  In  the  shorter,  hypermetropic  globes,  the  center  of  motion  is  act¬ 
ually  not  so  far  back,  but,  in  spite  of  this,  is  very  much  nearer  the  posterior  wall  of  the  eye¬ 
ball  (. Boyer ,  Bonders). 

The  pole  moreover  appears  to  change  its  position  inside  certain  limits,  according  to  circum¬ 
stances.  The  fixation  of  the  globe  is  brought  about  on  the  one  side  by  the  fat-bolster  of  the 
orbit,  on  the  other  however  partially  by  the  tension  of  the  two  oblique  muscles  also,  which  in 
their  action  are  opposed  in  a  certain  relation  to  the  action  of  the  four  straight  muscles,  but  are 
not  able  to  maintain  the  equilibrium  against  these,  in  so  far  as,  without  regard  to  their  slighter 
size,  the  direction  in  which  both  groups  act  encloses  an  angle  ;  hence  then  the  action  of  the 
combined  six  muscles  is  inwards  and  backwards.  In  accordance  therewith,  we  not  un¬ 
commonly  see  during  operations  on  restless  patients,  that  the  globe  recedes  somewhat  in  conse¬ 
quence  of  spasmodic  muscular  contractions,  and  the  conjunctiva  is  pushed  forward  in  the  form 
of  a  roll  from  the  side  of  the  yielding  bolster  of  fat,  especially  in  the  region  of  the  internal 
angle.  It  is  also  claimed  that  more  recent  investigations  by  means  of  more  suitable  instru¬ 
ments  have  established  the  fact  that  the  globe  of  the  eye  projects  from  the  orbit  about  a 
millimeter  in  forced  innervation  of  the  levator  muscle  of  the  lid,  generally  when  the  visual 
lines  stand  horizontal  and  parallel  to  one  another  ;  that  this  change  of  position  of  the  eye  is 
however  absent,  when  the  elevation  of  the  lid  is  caused  by  an  external  force.  It  is  further 
believed  that  the  pole  remains  tolerably  fixed  only  in  horizontal  movements  of  the  visual  lines, 
that  it  recedes  somewhat  however  in  elevation  of  the  visual  plane,  and  approaches  the  summit 
of  curvature  of  the  cornea  when  the  visual  plane  is  lowered  ( J \  J.  Muller).  Many  have 
claimed  to  have  found  displacements  of  the  pole  even  during  near  and  distant  vision,  as  well 
as  in  conditions  of  irritation  and  paralysis  of  the  third  pair  of  nerves  ( Coccius ). 

It  is  evident  that  changes  in  the  position  of  the  center  of  rotation  in  connection  with  the 
change  of  the  angle,  which  the  axis  of  the  eye  encloses  with  the  visual  line  in  different  states  of 
accommodation,  must  influence  the  position  of  the  individual  parts  of  the  retir^Vo  the  objects 
inspected.  Still  this  influence  upon  the  act  of  the  retina  in  adapting  itself  ^^utfounding  ob¬ 
jects  is,  under  ordinary  circumstances,  so  slight  and  so  easily  corrected,  ^^rit  is  only  under 
certain  conditions  that  it  proves  of  consequence  and  must  be  attendecLi^V 

By  means  of  its  six  muscles  the  eyeball  may  be  roj^ror  about  any  axis  inter¬ 
secting  the  center  of  motion.  There  is  not  the  same^rsA^  power  in  all  directions, 
however.  In  a  horizontal  direction  it  is  about  87°  gnW  average,  in  a  perpendicular 
it  varies  between  86°  and  100°.  It  is  greater  inward  than  outward,  and  greater 
downward  than  upward.  It  varies  with  th^a^e,  but  chiefly  according  to  the 
formation  of  the  globe,  and  the  position  center  of  motion.  The  greatest 

amount  of  motion  occurs  in  emmetropic  little  less  in  hypermetropic,  and  the 

least  in  very  myopic  eyes  ( SchuermaifiS^  The  age  of  the  individual,  and  particu¬ 
larly  the  habit,  is  of  essential  inflrfeime: 

In  a  child,  whose  pupil  was  cftuMJetely  covered  by  dense,  extensive  spots  upon  the  cornea, 
the  eyes  were  always  so  much  d^fceSsed  in  behalf  of  the  fixation  of  external  objects,  that  a  seg¬ 
ment,  scarcely  d'"  in  widih^O^the  superior  periphery  of  the  cornea,  which  had  remained 
transparent,  appeared  ^B^^tne  edge  of  the  lower  lid.  In  cases  of  convergent  strabismus  the 
eyes  are  so  much  turnedNJWards  that  the  cornea  disappears  entirely,  or  in  great  part,  behind 
the  caruncle.  \A 

On  the  wl^Jc^ie  excursive  capacity  of  the  eyeball  is  only  in  small  part  brought 
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into  play,  since  greater  rotations  of  the  eyes  are  generally  lessened  by  corresponding 
movements  of  the  head. 

Each  movement  of  the  eye  results  from  the  combined  action  of  certain  muscles, 
and  in  an  individual  case  by  means  of  a  fixed  expenditure  of  force.  This  depends 
in  part  on  the  position  of  the  point  of  rotation,  the  amount  of  resistance,  etc.  It 
may  vary,  however,  within  certain  limits. 

Still  one  and  the  same  rotation  of  the  visual  line  is  by  no  means  to  be  regarded 
always  as  the  equal  movement  of  the  eyes,  for  it  is  set  in  motion  by  the  combined 
action  of  various  muscles,  and  determines  a  very  different  process  of  the  retina  in 
obtaining  a  view  of  things,  accordingly  as  it  aims  at  a  change  in  the  visual  direc¬ 
tion  of  the  parallel  visual  lines,  or  at  a  position  of  convergence  of  the  latter.  In 
view  of  this,  the  direction  of  the  glance  in  parallel  visual  lines  and  the  movements 
of  convergence  are  to  be  strictly  differentiated  in  the  analysis  of  the  separate  move¬ 
ments  of  the  eyes. 

We  must  further  consider  that  there  is  never  any  period  at  which  one  or  the 
other  of  the  six  muscles  is  entirely  inactive,  but  that  by  its  living  and  elastic  tension 
it  aids  in  guiding  a  definite  movement,  even  if  it  does  not  take  direct  part  in  it. 
The  paralysis  of  a  single  muscle  really  renders  all  excursive  movements  of  the  globe 
less  sure,  and  causes  very  many  of  them  to  be  accomplished  only  under  irregular 
movements,  that  is  to  say,  not  in  the  right  direction.  Moreover,  in  the  movements 
of  the  eyes,  it  is  not  only  the  power  with  which  a  muscle  acts,  but  also  the  angle  at 
which  its  line  of  insertion  stands  to  the  axis  of  its  belly,  which  is  of  importance. 
If  this  angle  is  not  a  right  angle,  the  muscle  in  question,  when  innervated,  will  roll 
it  into  a  position,  so  far  as  the  hindrances  admit,  in  which  all  its  fibers  maintain  a 
uniform  tension. 


If  in  total  paralysis  of  the  oculomotorius  a  lowering  of  the  visual  line  is  innervated,  the 
centre  of  the  cornea  turns  downwards  and  outwards  under  the  sole  action  of  the  superior 
oblique ;  with  the  cessation  of  this  innervation,  however,  the  eye  rolls  back  into  the  former 
position,  since  on  the  one  side  the  elastic  tension  of  the  paralyzed Vtwj|cles  and  of  the  different 
sheaths  comes  into  account,  and  on  the  other  side  the  extern^^ctus  strives  to  equalize  the 
dissimilar  tension  of  its  fibers.  *SC) 


From  all  this  it  is  evident  that  the  position,  (fiybi  which  the  eye  should  pass 
over  into  another,  is  the  standard  in  regard  tqrtflaVnecessary  relative  expenditures  of 
force,  as  well  of  those  muscles  which  tak(^aH\ictive  part  in  the  movement  as  of 
those  which  merely  regulate  it ;  hence  ifeisnecessary  to  come  to  an  understanding 
concerning  a  certain  primary  position.  QrTie  horizontal  direction  of  the  visual  lines 
parallel  to  the  median  plane,  witli^^e  vertical  axis  of  the  head  situated  perpen¬ 
dicularly,  is  now  almost  univerg$|Wecognized  as  the  primary  position. 


The  median  plane  of  tlm^j^^fchat  which  is  considered  as  passing  through  the  vertical  axis 
of  the  head,  and  through  tLe  ctnter  of  the  base  line.  The  base  line  is  the  straight  one  connect¬ 
ing  the  point  of  rotation*of noth  eyes.  A  plane  laid  through  the  base  line  and  the  binocular 
point  of  fixation,  that^Ohrough  the  two  visual  lines,  is  called  the  visual  plane,  and  its  line 
of  intersection  withG^  median  plane  is  called  the  median  line. 

If  the  ^^fhe  visual  lines  being  always  parallel,  be  turned  directly  from  the 
primary jV>smon  into  any  other,  which  will  be  a  “  secondary  ”  position,  it  is  done 
by  a  ^tM^)n  upon  a  single  axis,  which  stands  perpendicular  to  the  first  and  second 
portions  of  the  visual  lines ;  that  is,  perpendicular  to  a  line  supposed  to  be  drawn 


ACTION  OF  THE  MUSCLES  OF  THE  EYEBALL;  LISTING5 S  LAW.  779 


backward  from  tlieir  extremities.  In  other  words,  the  retina  changes  in  its  position 
in  a  single  direction,  and  hence  does  not  undergo  at  the  same  time,  or  along  with 
this,  a  so-called  rotary  motion ;  that  is,  a  rotary  motion  around  the  visual  lines. 

The  same  thing  occurs  if  the  eye  be  turned  directly  from  a  secondary  position 
into  the  primary,  or  into  any  other  secondary  one  lying  in  a  straight  line  passing 
through  the  primary  ;  if,  for  example,  the  gaze  be  turned  from  outward  and  upward, 
to  inward  and  downward.  It  is  different,  however,  if  the  eye  exchanges  a  second¬ 
ary  position  for  another  which  does  not  lie  in  a  straight  line  in  the  direction  of  the 
primary  position  ;  if,  for  example,  the  eye  is  turned  from  outward  and  upward  to  a 
direction  outward  and  downward.  Such  a  motion  does  not  take  place  around  a 
single  axis,  but  on  a  great  number  of  axes  following  quickly  one  upon  the  other* 
The  retina  does  not  incline  in  a  single  direction  to  the  new  point  of  fixation,  but 
undergoes  a  rotary  motion,  that  is,  a  rotation  about  the  visual  line,  in  order  to  finally 
take  the  same  position  again,  which  it  would  have  had  if  it  had  changed  from  the 
primary  position  into  the  one  which  would  have  then  been  secondary  {Listing). 


In  order  to  avoid  errors,  it  is  imperatively  necessary  to  strictly  distinguish  from  each  other 
the  positions  of  the  retina,  and  the  conditions  of  projection  of  objective  images,  or  after-images 
[nachbilder)  artificially  excited.  If  we  imagine  the  eyes  in  the  primary  position  directed  upon 
a  wall,  perpendicular  to  the  visual  line,  and  a  small  star  to  be  drawn  on  the  former,  through 
whose  center  the  visual  line  passes,  every  radius  of  the  star  will  be  formed  on  a  particular 
meridian  of  the  retina.  If  we  now  excite  an  after-image  from  this  star,  and  if  the  eye  be  moved 
from  its  primary  position  into  any  secondary  position,  the  ray  in  the  course  of  the  gaze,  and 
the  one  of  the  after-image  standing  perpendicular  to  it,  will  preserve  their  original  relations. 
All  other  rays  appear  in  different  positions,  and  at  relatively  different  angles.  In  order  that 
the  star  may  present  itself  as  exactly  as  in  the  primary  position  of  the  eye,  the  plane  of  the 
projection  must  again  be  placed  in  a  normal  direction  to  the  visual  line.  In  accordance  with 
this,  the  after-image  induced  in  the  primary  position  of  the  eye  of  a  line  perpendicular  to  the 
horizon,  can  only  appear  perpendicular  to  a  perpendicular  plane  wall,  when  the  gaze  is  turned 
upward  or  downward,  or  horizontally  to  one  side.  In  all  oblique  directions  it  must  appear 
oblique,  without  any  indication  of  a  rotation  of  the  retina  about  the  visual  line,  but  simply 
because  of  the  changed  conditions  of  projection.  But  that  which  is  true  o^W^er-images,  is 
also  true  of  those  which  are  objective.  * 

The  contraction  of  one  of  the  lateral  straight  muscles  suffitff^K)  produce  a  turn- 
fog  of  both  visual  lines,  remaining  parallel  in  an  uncliatfSxl  manner,  from  the 
primary  position  straight  inwards  or  outwards,  and  tkCYkwerse,  as  the  course  of 
these  muscles  remains  during  this  movement  in  the  lrcnaoatal  plane. 

If  we  wish  to  move  the  eye  from  its  primary jxjsmon  exactly  upward  or  down¬ 
ward  and  back  again,  it  requires  the  contracti<\yof  a  rectus  muscle,  and  of  the 
oblique  one  lying  opposite.  Thus  the  rectu(0juperior,  and  obliquus  inferior,  or 
rectus  inferior  and  obliquus  superior,  mjJQfoe  used  together.  The  course  of  the 
superior  and  inferior  recti  deviates  fi^jCrhe  vertical  meridian  plane  of  the  eye, 
which  is  in  the  primary  position  the  nose,  at  an  angle  which  opens  back¬ 

ward.  Hence  its  traction  is  directV^way  from  the  perpendicular  plane,  toward  the 
inside,  and  involves,  beside,  <a  tf^ary  motion,  that  is,  a  rotation  around  the  visual 
line.  This  motion  inward,  |  fliSrell  as  the  rotary,  can  only  be  neutralized  by  the 
traction  of  an  oblique  ^rtBote  being  united  with  that  of  the  rectus,  and  is  so  in 
reality  with  a  small  in  so  far  as  the  vertical  meridians  of  the  eyes  diverge 

upwards  when  the  c\e^  directed  upwards,  but  converge  upwards  when  the  eye  is 
turned  do  wnwa^pjlf  the  eye  be  turned  from  the  primary  position  into  an  oblique 
secondary  po^joX  two  recti  (lying  near  each  other)  and  one  oblique  must  act. 
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The  latter  neutralizes  the  rotary  motion,  and  in  part,  also,  the  motion  inward  of  the 
superior  or  inferior  rectus. 

At  the  same  time  the  preponderance  of  the  oblique  muscle  in  question  asserts 
itself  in  an  increased  degree,  the  inclination  of  the  vertical  meridian  increases  with 
the  deviation  of  the  glance  from  the  median  plane  and  with  the  angle  of  elevation 
of  the  visual  plane. 

According  to  our  premises  as  above,  a  very  similar  innervation  is  required  to 
turn  the  eye  from  a  secondary  position  into  another,  as  to  exchange  a  primary  with 
a  secondary.  It  is  sufficient  to  throw  an  impulse  upon  a  lateral  rectus,  and  to  relax 
its  antagonist,  if  the  required  direction  be  horizontal.  When  the  traction  is  vertical, 
a  superior  or  inferior  rectus,  with  the  corresponding  oblique,  must  be  contracted, 
and  the  opposite  pair  be  relaxed.  Finally,  -when  the  course  is  oblique,  two  recti 
near  each  other  must  be  called  into  play  together  with  the  associated  oblique,  the 
three  antagonists  being,  at  the  same  time,  relaxed.  The  rotary  movements  in  connec¬ 
tion  with  these  excursions  of  the  visual  line  are  the  necessary  results  of  the  altered 
condition  under  which  the  muscles  act,  when  they  bring  the  visual  line  from  the 
secondary  position,  instead  of  from  the  primary,  into  another.  They  bring  all  the 
muscles  of  tke  eye  into  exactly  the  same  relative  condition  of  tension  as  that  in  which 
they  were  when  the  eye  was  changed  from  a  primary  position  into  a  secondary,  in 
a  direct  line.  They  consequently  give  to  the  individual  meridians  of  the  retina 
exactly  the  same  position,  with  reference  to  the  median  plane,  as  that  which  they 
took  when  the  motion  was  directly  from  the  primary  into  the  secondary  position. 
(Hering.) 


If,  for  example,  the  visual  line  he  changed  from  the  primary  position  into  the  diagonal, 
upward  and  inward,  or  downward  and  outward,  it  will  occur  on  the  axis  perpendicular  to  the 
course;  that  is,  from  an  axis  running  outward  and  upward,  inward  and  downward.  The  ver¬ 
tical  meridian  of  the  retina  would  then  diverge  upwards,  while  the  meridian  plane  and  the 
horizontal  meridian  of  the  retina,  with  its  outer  half,  would  be  lower  idian  it  would  with  its  inner 
half.  If  now  this  movement  were  brought  about  by  first  raisinjfN^e  visual  line  to  the  same 
hight,  around  a  horizontal  axis  straight  outward,  and  then  deviatirayt  tothe  same  breadth  around 
a  vertical  one,  the  vertical  meridian  of  the  retina  would  evideufojf  remain  parallel  to  the  median 
plane.  The  eye  would  take  an  entirely  different  direction^\m  if  it  were  turned  directly  out  of 
the  primary  position  into  the  same  secondary  one.  A  lotion  about  the  visual  axis  is  then 

necessary,  in  order  to  give  the  vertical  meridian  a  dhp^toon  upward  and  outward,  and  to  cause 
the  same  position  in  the  retina. 

This  rotary  motion  does  not  require  any  pacu\oj#nnervation,  this  being  already  contained  in 
the  alteration  in  the  course  of  the  traction j^rcnuscles  in  question.  If  the  visual  line  be  first 
raised  by  the  combined  action  of  the  superiiuJ-ectus  and  of  the  regulating  inferior  oblique,  and 
the  internal  rectus  be  innervated,  it  no©jger  acts  in  a  horizontal  direction  only.  Its  point  of 
insertion  is  also  elevated,  and  its  bellj^yms  a  different  angle  with  the  visual  line.  Its  tension 
must  therefore  cause  a  f urther^efo^icm  of  the  inner,  i.  e. ,  a  sinking  of  the  outer  half  of  the 
horizontal  retinal  meridian,  and^$th  it  a  rotation  around  the  visual  line.  The  retina  can  then 
perceive  objects  as  exactlVSh  Jwlren  this  occurs  in  the  turning  from  the  primary  position  to  the 
secondary  one  in  question.V^ 

But  what  is  true  «rfG&e  rectus  internus,  with  an  elevated  visual  line,  is  also  true  of  the 
extemus  when  the  i^w^iine  is  lowered,  and  also  of  the  pairs  of  muscles  which  raise  and  lower 
the  eye  with  a4l^^tr  visual  line.  But  in  respect  to  the  latter,  we  should  remember  that  if 
the  visual  lm^^^ates  inward  from  the  perpendicular  plane  caused  by  its  primary  position, 
the  size  of  tlS^ngle  increases,  which  it  makes  with  the  course  of  the  traction  of  the  superior 
and  inf eijA:  rectus,  while  at  the  same  time  it  approaches  the  course  of  the  two  oblique.  The 
rotat^^^ctlon  of  the  former  must  increase  proportionately,  therefore,  with  that  of  the  oblique , 
on  jrae  contrary,  the  elevating  action  of  the  former  becomess  less,  and  that  of  the  oblique  greater. 
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But  if  the  visual  line  be  turned  outward  from  this  vertical  plane,  the  rotary  action  of  the 
two  recti  must  be  lessened,  and  that  of  the  oblique  increased  ;  the  elevating  action  of  the  former, 
on  the  contrary,  must  be  diminished,  and  that  of  the  oblique  be  enlarged,  because  the  visual 
line  approaches  the  course  of  the  upper  and  lower  rectus,  and  is  removed  from  the  course  of  the 
oblique.  If  then  the  power  be  the  same  with  which  the  superior  rectus,  and  the  oblique  asso¬ 
ciated  with  it,  regulate  each  other  in  the  primary  position,  and  in  the  perpendicular  and  hori¬ 
zontal  secondary  position,  and  if  the  visual  line  also  passes  from  a  secondary  position  into 
another  which  does  not  lie  in  the  direction  of  the  primary,  rotary  motions  must  occur.  On 
the  other  hand,  this  is  again- a  proof  of  the  unchangeableness  of  the  regulating  action  ;  that  is, 
of  the  identity  of  the  innervation,  and  with  this,  of  the  great  simplicity  of  the  combination  of 
impulse  acting  on  the  movements  of  the  eye.  (j tiering.) 

It  is  important  to  observe -that  most  of  the  movements  of  the  eyes  in  parallel  visual  lines 
are  to  be  regarded  as  a  change  between  secondary  positions,  and  therefore  as  rotations,  and 
consequently  make  the  continuance  of  the  oblique  muscles  in  action  necessary.  In  fact  the 
four  straight  muscles  sufficed  completely  to  direct  the  visual  lines  of  both  eyes  to  anj'  point 
whatever  of  the  visual  space,  but  by  no  means  to  give  to  both  retinae  a  definite  legitimate 
knowledge  with  their  surroundings  in  any  position  whatever  of  the  eyes. 


In  positions  of  convergence  the  knowledge  of  the  retinae  of  surrounding  objects 
is  different  from  what  it  is  in  the  same  visual  direction  with  parallel  visual  lines  ; 
these  require  therefore  the  united  action  of  partly  different  muscles.  In  general  the 
vertical  meridians  of  the  globe  undergo,  in  symmetrical  positions  of  convergence  of 
the  visual  lines,  a  rotation  in  the  course  of  the  inferior  oblique,  so  that  their  upper 
ends  diverge  more  when  the  visual  plane  is  elevated,  and  converge  less  when  the 
visual  plane  is  lowered,  than  is  the  case  with  parallel  visual  lines  and  similar  posi¬ 
tion  of  the  visual  plane.  The  differential  angle  resulting  from  this  increases  with 
the  deviation  of  the  visual  plane  from  the  horizontal  position  and  with  the  deviation 
of  the  glance  from  the  median  plane  (Her mg). 

That  this  non -acquaintance  of  surrounding  objects  manifested  by  the  retinae 
does  not  lead  to  disturbances  of  binocular  single  vision,  is  explained  by  the  fact 
that  elevations  and  depressions  of  the  visual  plane  and  changes  in  the  visual  direc¬ 
tion  are  only  accomplished  by  the  muscles  which  move  the  eyes  withaMrery  narrow 
limits,  but  generally  are  made  superfluous  by  movements  of  tl  Baa,  and  that 
slight  deviations  in  the  knowledge  of  the  retina  for  surrounding'  objects  may  be 
easily  neutralized  by  spontaneous  corrective  movements  of  ne&^on. 

The  innervation  which  incites  the  separate  movement^Ojj-4lie  eye  is  always  and 
unchangeably  bilateral,  every  impulse  which  is  exerteTfeCWon  the  motor  apparatus 
of  one  eye  as  a  rule  compensates  corresponding  imisN«J?ir  activity  in  the  other  eye, 
and  this  in  such  a  way,  that  both  retinae  may  wo/fcyogetlier  in  a  certain  sense  in  the 
binocular  visual  act.  To  this  extent  also  botJ^gTobes  may  be  regarded  as  a  single 
organ  in  the  sense  of  a  double-eye. 

In  conformity  therewith  the  twelve  (^isetes  of  the  eyes  may  be  divided  into 
those  which  rotate  the  eyes  to  the  riglrtSmd  left,  those  which  lift  and  lower  the  eyes, 
into  abductors  and  adductors,  ii^ytch  every  individual  muscle  in  the  different 
groups  is  naturally  called  upo>toplay  a  part.  The  internal  rectus  muscle  of  one 
eye  acts  with  the  external  muscle  of  the  other  eye,  as  rotators  to  the  right 

or  left.  In  the  loweripgp^-ahe  visual  plane  both  inferior  recti  concur,  as  well  as 
both  superior  obliqim^w^latter  with  a  slight  preponderance.  In  connection  with 
this  there  always  onewk  an  inclination  to  convergence  of  the  visual  lines,  and  in 
those  who  are  lmt^Aort-sighted  probably  an  accommodative  increase  of  the  refrac¬ 
tion  also.  Afe^h^same  time  the  upper  lid  sinks  in  a  corresponding  degree,  under 
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the  action  of  the  superior  half  of  the  orbicularis  palpebrarum.  The  rectus  superior 
and  obliquus  inferior  act  as  elevators  of  the  visual  plane,  with  which  the  levator 
palpebrse  superioris  is  coordinated,  whilst  at  the  same  time  any  attempts  at  con¬ 
vergence  and  accommodation  are  lessened.  Both  interni  work  together  in  behalf 
of  attempts  at  convergence,  and  at  the  same  time  the  inferior  oblique  muscles  come 
into  play  and  the  muscle  of  accommodation  together  with  the  sphincter  pupillae 
are  rendered  active.  In  the  diverging  movements,  i.e .,  in  the  movements  of  the 
eyes  which  aim  at  the  change  of  direction  of  the  visual  lines  from  convergence  to 
parallelism,  both  extemi  are  coordinated  and  perhaps  the  superior  oblique  muscles 
also,  while  the  muscle  of  accommodation  and  the  sphincter  of  the  pupil  are  relaxed. 

Each  of  these  coordinated  movements  is  occasioned  by  a  particular  individual 
nerve-impulse,  and  succeeds  under  all  circumstances  in  the  same  regular  manner, 
without,  however,  voluntary  changes  in  the  relative  expenditure  of  force  of  the  sepa¬ 
rate  muscles  taking  part  being  excluded.  By  continual  exercise  the  limits  for  such 
corrections  may  be  considerably  extended  (range  of  relative  accommodation  and 
convergence)  ;  it  is  even  possible  to  produce  small  degrees  of  divergence  of  the  visual 
lines  and  even  rotations  (liering,  Nagel ,  Williams),  without  the  aid  of  prisms,  while 
otherwise  the  entire  activity  of  the  apparatus  which  moves  the  eye  is  directed  to 
positions  of  convergence  and  parallelism  of  the  visual  lines,  and  the  isolated  inner¬ 
vation  of  both  oblique  muscles  is  excluded.  In  agreement  with  the  laws  of  rotation 
above-mentioned,  the  number  of  movement-impulses  is  markedly  limited,  they  are 
directed  to  a  turning  right  or  left,  to  elevation  and  sinking  of  the  visual  plane,  as 
well  as  to  abduction  and  adduction  of  the  visual  lines.  By  combinations  of  two  or 
at  most  of  three  such  impulses,  which  may  possibly  affect  in  part  one  and  the  same 
muscle,  every  visual  direction,  visual  height  and  position  of  convergence  may  be 
obtained.  Thus  if  an  object  lying  at  a  short  distance  downwards  and  laterally 
from  the  eye  were  regarded,  the  innervation  of  the  depressor  of  the  visual  plane 
would  be  required,  the  right  or  left  rotator  and  the  muscles  of  convergence. 

On  the  whole,  combined  coordinate  movements  are  accomplished  with  more  dif¬ 
ficulty,  and  are  confined  within  certain  limits.  Thusy&tisual  space  is  much 
smaller  for  binocular  single  vision,  than  the  scope  oA&ie  movements  of  separate 
visual  lines  ;  in  other  words,  the  visual  lines  of  efp^y  individual  eye  may  be  con¬ 
ducted  to  a  point  to  which  the  other  visual  lin<v(Qhiofc  follow,  and  hence  diplopia 
results  on  account  of  faulty  acquaintance  retina?  with  surrounding  objects. 

The  limits  of  the  binocular  visual  space  be^mjestill  narrower,  wrhen  it  is  a  question, 
at  the  same  time,  of  seeing  near  objed^ingly,  and,  therefore,  of  positions  of  con¬ 
vergence.  In  fact  a  non-acquaintancew  the  retina  with  surrounding  objects  rapidly 
comes  on,  if,  in  fixing  near  objegjCjHie  visual  plane  should  be  raised  somewhat 
higher,  or  the  glance  should  be^jSJ)ed  more  towards  the  side,  or  even  if  an  elevation 
or  lateral  turning  of  the  '  line  should  be  combined  with  positions  of  con¬ 
vergence.  It  is  these  ra  which  make  themselves  everywhere  felt  in  the  symp¬ 

tomatology  of  distuih^ic^s  of  mobility,  and  must  be  accounted  for  in  the  estimate 
of  the  latter.  ♦  Cj 

The  converrii^pLovements  are  wanting  in  the  new-born  child,  and  the  activity 
of  the  musc^Cpthe  eye  is  here  limited  to  an  active  change  in  the  direction  of  the 
visual  lin  lie  fixing  of  objects  is  a  very  complex  act,  in  which,  besides  the  con- 
vergenc^Vthe  accommodation  and  direction  of  the  visual  lines  concur.  It  only 
occu^JfnJthe  interest  of  a  conscious  purpose,  namely,  in  order  to  obtain  the 
cl<^jjst  and  most  distinct  perceptions  possible  of  the  objects  attracting  attention, 
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and  with  these  the  premises  for  further  conclusions  concerning  the  relations  of  the 
objects  to  the  subject.  It,  therefore,  presupposes  on  the  one  hand  a  certain  interest 
in  the  object,  but,  on  the  other  hand,  a  judgment  concerning  the  “  quale”  of  the 
impressions  previously  obtained  from  the  object ;  for  that  which  is  wanting  can  be 
supplied  by  corresponding  voluntary  muscular  activity,  only  upon  the  condition 
that  what  is  unsatisfactory  in  the  impression  by  false  fixation  is  recognized  and 
correctly  estimated.  The  correcting  measure  for  the  direction  o'f  the  visual  lines 
and  for  the  convergence  lies  in  the  acuteness  of  vision  increasing  from  the  periphery 
towards  the  centre  of  the  retina,  and  in  the  relative  position  of  the  double  images, 
which  must  necessarily  appear  in  false  fixation.  But  the  correcting  measure  for  the 
accommodation  coordinated  with  this  lies  in  the  defective  sharpness  of  the  images 
perceived.  This  requires  a  much  more  delicate  estimate  than  the  other,  as  defective 
sharpness  interferes  much  less  with  the  distinctness  of  the  images  than  their  doubling. 
The  coordinated  movements  tending  to  a  change  in  direction  of  the  visual  lines 
proceed  symmetrically  and  legitimately  in  the  new-born  child,  and  even  in  those 
bom  blind.  This  conformity  also  lasts  during  life,  even  when  blindness  persists. 
It  is  maintained  to  a  certain  degree  even  in  nystagmus,  since  the  characteristic 
movements  of  the  latter  are  always  effected  in  the  course  of  the  rotators  to  the  left 
and  right,  or  alternately  in  the  course  of  the  two  upper  and  lower  oblique  muscles. 

As  consequence  of  this,  the  directions  of  the  visual  lines  and,  if  analogous  con¬ 
clusions  are  allowed,  the  remaining  coordinated  movements  of  the  eyes  also  cannot 
be  something  assumed,  but  must  be  rooted  in  the  relations  of  thabrain-organization. 
Hence  we  are  compelled  to  assume  certain  centres  of  coordination,  which,  being 
irritated  in  some  part  of  their  extent,  transmit  their  state  of  irritation  to  a  certain 
number  of  nerve  origins  and  excite  muscular  contractions  in  the  radiating  region  of 
the  motor  nerves  proceeding  from  them,  whose  sum  total  furnishes  a  definite  single 
movement.  This  movement  is  then  naturally  the  resultant  of  the  relative  expendi¬ 
tures  of  force  of  the  individual  muscles,  and  the  absolute  power  with  which  it  suc¬ 
ceeds  is  dependent  upon  the  intensity  of  the  state  of  irritation,  in  which  the  centre 
of  coordination  has  been  replaced  by  the  nerve-irritation  in  questi^n^^ 

The  necessity  for  the  existence  of  such  centres  of  coordinate ii/pyfranifested  with 
particular  clearness  by  the  wonderful  readiness  with  which  tiaQkcwly-born  of  cer¬ 
tain  classes  of  animals  accomplish  certain  movements,  rery  complex,  indis¬ 

pensable  in  the  struggle  for  existence,  without  any  prevreute  practice,  and  in  every 
species  of  animal  according  to  a  definite  type.  W</m*cKbut  recall  the  surprising 
activity  which  the  young  of  the  invertebrate  anJmafS;  and  of  the  cold-blooded 
vertebrates,  left  to  themselves,  show  at  the  mom^n)  when  they  leave  the  egg.  We 
should  recall  further  the  facility  of  the  nest-b{g^lers  among  birds,  of  the  ruminants, 
of  the  solipeds,  &c.,  among  the  mammals.  ^Wising,  walking,' running,  swimming, 
&c.,  soon  after  birth. 

We  have  further  proof  of  the  eji^ftrae  of  definite  centers  of  coordination  in  the 
occurrence  of  relative  paralyses,  iiyw^ich  separate  spontaneous  or  reflex  coordinated 
movements  have  become  conjpjjkdy  impracticable  in  their  totality,  whilst  other  co¬ 
ordinated  movements,  in  whrMie  same  muscles,  and  hence  the  same  motor  nerves 
also  are  in  part  concem^ctyproceed  with  perfectly  normal  absolute  energy,  and, 
therefore,  with  norm^J^yhtive  expenditures  of  force  of  the  separate  muscles  also. 

According  to  tli€  results  of  physiological  experiments,  these  centres  of  coordina¬ 
tion  for  the  mo^i2%ts  of  the  eyes  lie  especially  in  the  corpora  quadrigemina  of  the 
hrain,  and  tlu&^e  Tor  the  iris  and  apparatus  of  accommodation  of  the  eyes  in  the 


784  ACTION  OF  THE  MUSCLES  OF  THE  EYEBALL;  CENTRES 'OF  COORDINATION. 


ciliary  and  intraocular  ganglia.  The  irritation  of  the  first  always  produces  sym¬ 
metrical  movements  of  both  eyes,  and  in  general  the  right  half  of  the  corpora  qua- 
drigemina  controls  the  movements  of  both  eyes  to  the  left,  and  the  left  half  the 
movements  of  both  eyes  to  the  right.  By  the  irritation  of  different  points  of  each 
half  we  can  produce  many  movements,  but  always  with  both  eyes  at  the  same  time 
and  the  same  direction.  If  the  irritation  lasts  longer,  the  head  also  turns  towards 
the  same  side  as  the  eyes.  If  we  divide  both  halves  of  the  corpora  quaclrigemina 
in  the  median  line  by  a  deep  incision,  the  motion  is  limited  to  the  side  of  the 
irritation.  ( Adamuk .) 


If  before  the  irritation  the  eyes  diverge  somewhat  downward,  as  is  usual  in  animals  in  a 
state  of  rest,  and  if  the  middle  of  the  anterior  portion  of  the  corpora  quadrigemina,  i.e.,  in  the 
posterior  commissure,  be  irritated,  the  axes  of  the  eyes  immediately  become  parallel.  If  the 
irritation  in  the  centre,  between  the  anterior  corpora,  take  place  more  posteriorly,  a  movement 
of  both  eyes  upwards  with  dilatation  of  the  pupil  occurs.  This  upward  motion  becomes  so 
much  the  more  convergent,  the  more  posteriorly  the  source  of  irritation  is  found.  If  we 
irritate  the  posterior  inferior  part  of  the  anterior  corpora,  or  if  the  irritation  extend  to  the 
floor  of  the  aquseductus  sylvii,  we  get  a  greater  convergence  with  inclination  downwards  and 
contraction  of  the  pupil.  The  irritation  of  the  free  surface  of  each  anterior  corpus  causes  a 
movement  of  both  eyes  towards  the  opposite  side,  and  besides,  whether  the  irritation  take 
place  on  the  left  or  right,  so  much  the  more  upwards,  the  nearer  to  the  median  line  the  cause 
of  irritation  acts,  but,  on  thp  contrary,  downwards,  the  more  the  cause  of  irritation  acts  ex¬ 
ternally  to  the  median  line.  In  all  these  movements  the  pupil  remains  unchanged.  The  sink¬ 
ing  of  the  line  of  vision  with  parallel  axes  has  its  centre  probably  at  the  base  of  the  corpora 
quadrigemina.  The  simultaneous  irritation  of  both  anterior  corpora  calls  forth  movements, 
such  as  are  observed  in  nystagmus.  A  divergence  of  the  axes  of  the  eyes,  or  an  isolated  move¬ 
ment  of  a  single  eye  by  irritation  of  the  uninjured  corpora  can  only  be  produced  after  division 
of  the  corpora  by  a  deep  incision  in  the  direction  of  the  median  line,  or  after  division  of  one 
of  the  motor  nerves  of  the  eye.  After  division  of  the  oculomotorius  great  mydriasis  always 
appears,  which  can  be  reduced  neither  by  irritation  of  the  corpora  quadrigemina  nor  of  the 
trigeminus.  The  irritation  of  the  posterior  corpora,  particularly  in  the  middle,  causes  very 
powerful  movements  of  the  narcotized  animal,  with  great  dilatation.of  the  pupil  and  a  horrible 
expression  to  the  physiognomy.  ( Adamuk . )  Practical  experien^N^t  the  sick-bed  teaches  us 
that  centres  of  coordination  for  lateral  direction  of  the  visuajX^es'may  also  be  found  in  the 


corpora  striata. 


fc^Sflex  character,  and  are  excited 
e  trigeminus,  with  which  they  are 
,  and  the  movements  brought  about 


These  centres  of  coordination  are  in  part 
by  the  optic  nerve  or  by  the  sensitive  fibres 
connected  by  central  fibres.  These  innerrau 
by  them,  occur  involuntarily,  without  l^on§ciousness,  and,  therefore,  afford  no  pre¬ 
mises  for  tiie  estimate  of  the  occasio^u  position  of  the  eyes.  Such  reflex  centres 
have  been  demonstrated  in  the  im^half  of  the  anterior  part  of  the  corpora  quadri- 
gemina  (Flour  ens,  Budge).  In  ^Mition  to  these,  the  ciliary  and  intraocular  ganglia 
belong  to  this  category. 

The  centres  of  the  xo^JujItary  coordinated  movements  are,  without  doubt,  con¬ 
nected  with  the  peripl\nw)  of  the  brain,  as  the  seat  of  mental  activity,  and  the  point 
of  origin  of  the  ♦iiffi^ilse  of  the  will,  by  central  nerve-fibres.  Their  irritation  is 
spontaneous,  copious,  and  this  consciousness  involves  that  of  the  consequent 
movement,  an^xlmrefore,  that  of  the  relative  position  of  the  eyes  to  the  body,  and 
indirectl^^yie  external  world  occasioned  by  it.  There  is  no  need  here  of  a  chain 
of  operations  of  the  understanding,  but  the  consciousness  of  the  movement  pro- 
ducs^V^a  spontaneous  act  attaches  itself  to  the  idea  of  free  will  itself,  which  is  a 
g^jral  attribute  of  the  animal  body,  and  must  correspondingly  be  considered  as  a 
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mental  act  of  the  most  primitive  kind.  The  consciousness  has  nothing  to  do  with 
the  individual  muscles  and  their  peculiar  effects,  but  concerns  solely  the  kind  and 
degree  of  the  voluntarily  expended  innervation.  The  estimate  of  the  movement 
produced  by  a  definite  spontaneous  innervation  and  the  consequent  new  position 
can,  in  accordance  therewith,  only  be  correct,  when  the  conducting  power  of  the 
muscles  in  question  corresponds  in  kind  and  degree  to  the  spontaneous  innervation ; 
on  the  contrary,  it  becomes  false,  the  conscious  position  deviates  from  the  real  in 
the  same  degree  by  which  the  conducting  power  of  the  muscles  differs  qualitatively 
and  quantitatively  from  the  effect  intended  by  voluntary  innervation. 

This  consciousness  of  the  occasional,  voluntarily  expended  innervations  is  one  of 
the  primary  conditions  of  the  localizing  sense  of  the  double  eye,  in  so  far  as  there 
is  included  in  it  the  consciousness  of  the  general  position  of  the  retinge  and  of  the 
accommodation.  The  other  main  condition  lies  in  the  relations  of  organization  of 
the  retina,  and  in  the  relative  power  of  localization  of  the  light-perceiving  elements. 
The  latter  propagate  their  impressions  by  means  of  an  inherent  functional  energy 
always  in  one  direction,  which  is  given  by  the  prolongation  of  their  own  axis, 
passes  through  the  point  of  intersection  of  the  lines  of  direction,  under  normal  con¬ 
ditions,  i.  e. ,  in  the  natural  position  of  the  rods  and  cones,  and  is,  moreover,  deter- 
tcrmined  by  the  situation  and  angular  value  of  the  curve,  which  unites  the  element 
in  question  with  the  centre  of  the  retina.  The  relative  power  of  localization  of  the 
retinal  elements,  therefore,  refers  solely  to  points  in  the  eye  itself,  and  is  usually 
shown  by  the  lines  of  direction.  The  correct  projection  of  these  impressions  out¬ 
wards  into  absolute  space  presupposes  the  consciousness  of  the  occasional  position 
of  these  points,  and  of  the  relative  position  of  the  separate  elements  of  the  retina  to 
its  centre,  and,  therefore,  the  consciousness  of  the  visual  direction  and  of  the  meri¬ 
dian  situation  of  the  retina,  and  further  the  consciousness  of  the  position  of  con- 
|  vergence  and  state  of  accommodation. 

The  conscious  direction  of  the  common  glance,  or  the  visual  direction,  is  the 
direction  in  which  the  object  fixed  is  seen.  It  is,  therefore,  also  called  le  direct  or 
main  visual  direction.  It  is  represented  by  a  line,  which  we  maj^na^ine  to  be 
drawn  from  the  apex  of  the  angle  of  ^ 

convergence,  or  from  the  object  of  fix¬ 
ation  to  the  centre  of  the  main  line, 
it  is  this  line  which  comes  immedi¬ 
ately  to  consciousness  in  voluntary 
visual  directions,  not  the  direction  of 
tlis  visual  line  of  each  individual  line 
br  itself,  as  the  innervation  of  the 
motory  apparatus  of  both  eyes  pro- 
I  feeds  from  one  and  the  same  centre 
|  °f  coordination.  ^  Q 

If  l  r  (Fig.  110)  were  the  mVuj) 

I ^ne,  w  n  the  median  line,  aneU Gq,  b, 

I  points  in  space,  then  on ,  en,  ^Voulcl 

the  visual  lines.  JtofGhi  object 
I  situated  at  an  mdefinitfc^phmce  in  the 
I  Prolongation  of  visual  Hne  would  evidently  be  mn. 

I  ^lle  bisects  the  aihfThoi’ 

I  Plane.  X/ 


& 


r 


v\ 


\ 


We  see  that  the  visual 
convergence  only  when  the  object  fixed  lies  in  the  median 
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The  consciousness  of  the  position  of  the  meridian  of  the  retina  in  connection  with 
the  relative  power  of  localization  of  the  light-perceptive  elements  determines  the 
direction  in  which  the  eccentric  impressions  are  projected  outwards  ;  in  other  words, 
the  direction  in  wdiicli  the  images  of  objects  lying  eccentrically  seem  to  be  arranged 
around  the  point  of  fixation. 

Every  image  that  is  formed  upon  the  vertical  lines  of  division,  or  the  longitu¬ 
dinal  median  sections  of  both  retinae,  appears  in  a  plane  perpendicular  to  the  visual 
plane,  and  situated  in  the  line  of  vision  ;  and  every  image  that  is  formed  upon  the 
horizontal  lines  of  division,  or  the  transverse  median  sections  of  both  retinae,  ap¬ 
pears  in  the  visual  plane  itself.  The  images  of  any  other  two  meridians  lie  in  a 
plane  of  the  visual  space,  passing  through  this  dividing  line,  whose  inclination  to 
the  visual  plane  depends  upon  the  angle  which  the  retinal  meridians  in  question 
make  with  the  accompanying  horizontal  line  of  separation. 

We  may  therefore  say,  that  every  intersecting  plane  of  the  subjective  visual  space 
drawn  through  the  line  dividing  the  angle  of  convergence  into  halves,  corresponds 
to  a  certain  pair  of  “  identical  meridians.”  What  is  true  of  the  individual  pairs  of 
meridians,  is  also  true  of  every  two  corresponding  or  identical  points  of  the  same ; 
the  so-called  congruous  or  identical  spots  ( decJcstellen )  of  the  retina. 

There  is  added  to  this  a  line  of  common  or  secondary  visual  direction.  The 
position  of  these,  with  reference  to  the  principal  line  of  vision,  is  decided  in  an 
analogous  manner  by  the  segment  at  which  the  two  identical  points  deviate  from 
the  middle  of  the  retina.  We  may  then  make  a  formula  of  the  law  of  the  “  identi¬ 
cal  visual  direction,”  by  saying,  that  everything  which  is  formed  on  corresponding 
positions  of  the  two  retinae,  is  seen  in  the  same  direction.  (Her mg.) 


The  vertical  and  horizontal  meridians  or  separating  lines  of  the  two  retinae  are  generally 
nearly  the  same,  with  imaginary  perpendicular  and  horizontal  sections  through  the  middle  of 
the  retina,  in  the  primary  position  of  the  eye.  Yet  even  this  is  not  quite  exact,  since  slight, 
deviations  almost  always  exist.  (Recklinghausen,  Her  in  g,  Volkmaim.)  We  therefore  do  well 
to  invert  the  definition,  as  it  were,  and  to  designate  those  meri4j^is  as  horizontal  or  oblique 
which  have  their  common  visual  direction  in  the  visual  plane)^^,  aJ  the  case  may  be,  a  plane 
perpendicular  to  this. 

We  must  generally  consider  that  these  projections,  lq^^ar  as  they  are  connected  with  the 
consciousness  of  innervation  and  do  not  proceed  fron^CI*^  relative  power  of  localization  of  the 
elements  of  the  retina,  are  really  merely  facultativ^^^express  the  consciousness  of  the  merid¬ 


ional  position  of  the  retina,  which  is  variable 
limits ;  that  under  certain  conditions  eccont\ 


ordinary  conditions  only  within  narrow 
Joints  of  the  retina  and  meridians  deviating 


considerably  from  the  longitudinal  medianX^ctions  may  project  their  impressions  in  the  chief 
visual  direction  and  relatively  in  the  meri^i^n  plane,  provided  the  position  of  these  points  and 
meridians  is  a  conscious  one.  The  of  this  are  furnished  by  the  power  of  localization  o 

the  deviated  eye  in  pure  converge^vJsCrabismus  (see  this  article).  Still  under  such  relations 
the  binocular  visual  act  and  r  perception  of  depth  are  lost. 


Lt^0e» 


If  one  is  deceivecVrts^^  the  position  of  objects  in  sjmee,  or  as  to  the  reciprocal 
position  of  the  visuaVlifies,  the  impressions  of  two  corresponding  points  of  the  two 
retina?  will  be  d^5j}iced  externally,  in  the  same  course,  although  they  arise  from 
entirely  differ  bjects.  If  then,  in  the  same  direction,  both  images  of  the  to  j 
identical  in  question  are  not  seen  at  the  same  time,  the  reason  lies  in  the 

competi^S^between  the  retinae,  and  also  between  each  of  the  corresponding  pal^ 
of  th^Vdina,  whence  it  happens  that  the  brain  is  conscious  of  that  image  only  wind 
is ^G^e\>r  omi nent  on  account  of  its  color,  sharp  outlines,  bright  contrast  with  th< 
^kroundings,  &c.,  or  on  account  of  more  attention  being  given  to  it.  But  whet 
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these  influences  are  about  equal,  both  retinal  images,  sometimes  one  and  sometimes 
the  other,  may  appear  in  the  common  visual  line,  or  a  mixed  image  be  recognized. 
(Her  mg.) 

A  special  example  will  facilitate  rig*  ^  * 

the  comprehension.  Let  one  eye  fix 
an  object  o  lying  in  the  median  plane 
mn,  the  head  being  in  the  upright 
position  and  the  visual  line  horizon¬ 
tal.  Let  the  visual  line  of  the  right 
eye  from  any  reason  whatsoever  be 
deviated  in  the  horizontal  direction  to 
the  left,  to  the  amount  of  the  angle  <*• 

|  or  o,  and  hence  directed  to  the  objects 
c  or  b.  The  images  of  both  retinal 
centers,  differing  among  themselves, 
will  then  be  displaced  in  the  known 
common  visual  direction  on ,  although 
only  the  object  o  fixed  in  conscious¬ 
ness  is  usually  seen  there.  The  en¬ 
tire  monocular  field  of  vision  of  the 
deviated  eye  is  herewith  naturally 
turned  towards  the  right  around  the 
angle  a  or  o.  If  now  the  image  of  o, 
which  is  now  thrown  upon  an  eccen¬ 
tric  spot  of  the  right  retina,  is  perceived  under  the  form  of  a  phantom  image,  by  overpowering 
the  visual  impression  of  the  corresponding  spot  of  the  other  retina,  it  must  appear  in  the  point 
d,  when  a=i 3,  and  relatively  in  the  point  e,  when  o=u>.  If  the  right  visual  line  during  con¬ 
scious  fixation  were  turned  from  o  towards  the  right  to  an  amount  equal  to  the  angle  0  or 
w,  and  hence  directed  to  d ,  relatively  to  c,  then  the  monocular  field  of  vision  of  the  right  eye 
must  be  turned  to  the  left  for  a  degree  equal  to  the  same  angle  a  or  o,  and  the  phantom  image 
of  o  must  appear  in  c,  respectively  in  b. 

Now,  what  holds  good  for  the  horizontal  deviations  of  one  visual  line  also  holds  good  for 
deviations  in  any  other  direction,  and  also  for  deviations  of  single  meridians,  e.  g. ,  in  conse¬ 
quence  of  pathological  rotations.  For  example,  let  the  right  eye  A  in  the  priij^’y  position  be 
directed  towards  a  very  distant  object.  Let  the  vertical  line  of  divisioW^  &  J>f  the  retina 
therefore  stand  perpendicular  to  the  main 

line.  In  the  left  eye  B  let  the  vertical  •Fig* 

line  of  division  be  turned  to  the  left  and  n  (7?tS 

outwards  in  the  course  of  the  inferior 
oblique  for  a  distance  equal  to  the  angle 

and  therefore  it  would  stand  in  the 
direction  cd.  The  longitudinal  median 
section  of  the  left  retina  will  now  evi¬ 
dently  be  met  by  a  line,  or  better  by  the 
lmage  of  a  line  in  the  visual  space, 
parallel  to  c  d,  which  we  obtain  by  draw¬ 
ing  a  plane  through  cd  This  oblique  lii 
i  perpendicular  object-line  .fixed  by  th^telfc, 


'  ‘ 

now  in  the  double  eye  C,  in  common  with  the 

ajye,  removed  into  the  median  plane  m  n ,  and  the 
-line  seems  turned  to  the  right  from  the  median  line 
towards  gh  fora  distance  equ^l  ^£ythe  angle  0= a.  The  respective  position  of  the  double 
images,  which  come  from  a  >pohuT  correctly  fixed  by  only  one  eye,  affords  a  valuable 
means  of  determining  the^  dprafcion  of  the  other  visual  line,  as  long  as  no  very  considerable 
rotations  of  the  meridi^XJ^hae  into  play.  The  horizontal  position  of  the  visual  line  of  the 
healthy  eye  and  a  vertich^^ld  of  vision  being  supposed,  we  obtain  the  deviation  in  height  by 
dividing  the  differep^\in  height  of  the  double  images  by  the  distance  of  the  object  from  the 
prolongation  of  tft^Ha^a.  line.  The  quotient  is  the  tangent  of  the  angle  sought  for.  In  order 
to  find  the  de\^^ion  in  width  of  the  line  of  vision,  we  must  first  determine  the  angle  which 
toe  hue  of  vjasiksK  in  correct  accommodation  would  enclose  with  the  main  line,  and  then  the 


# 
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angle  which  it  actually  forms  with  the  latter.  The  difference  of  both  is  the  angle  sought  for. 
For  the  purpose  of  ascertaining  the  tangent  of  the  main  angle  in  correct  fixation,  the  distance 
of  the  object  is  to  be  divided  by  the  sum,  or  relatively  by  the  difference  of  half  the  main  line 
and  of  the  horizontal  distance  of  the  middle  point  of  the  object  from  the  median  plane.  For 
example,  the  tangents  of  the  main  angles  n,  n+v,  /a+v+o  (Fig.  Ill),  would  be  as  follows: 


eh 


;  tang.  (m-+»0  ;  tang.  (/x+*/+°)  = 


In— eo* 


In  order  to  find  the  tangents  of  the  main  angle  of  the  deviated  visual  line,  the  same  formulae 
naturally  hold  good ;  yet  instead  of  the  horizontal  distance  of  the  object  from  the  median  plane, 
that  of  the  phantom  image  is  to  be  taken,  and  therefore  the  perpendiculars  from  6,  c,  d ,  e 
must  be  dropped  upon  the  prolongation  of  the  main  line  towards  g,  7i,  7c,  i.  (Fig.  112). 

We  may  lessen  very  much  the  labor  of  the  measurement  of  the  horizontal  distance  apart  of 
double  images,  if  we  employ  a  round  black  spot,  about  as  large  as  a  copper  coin,  upon  a  large 
sheet  of  stiff  white  pasteboard,  which  is  marked  on  its  center  with  a  horizontal  scale  in  inches 
and  lines.  The  patients  generally  see  the  double  image  on  the  paper  also,  and  know  how  to 
localize  it,  or  at  least  to  indicate  it,  when  a  vertical  thread  fastened  upon  the  cord,  and  which 
may  be  moved  from  side  to  side,  strikes  it.  We  then  have  only  to  read  off*  the  distance  from 
the  object.  If  we  wish  the  difference  in  hight,  we  only  need  to  turn  the  card  at  a  right  angle 
to  its  former  position.  W  e  may  reckon  every  oblique  deviation  of  the  visual  line  from  the 
ascertained  hight  and  breadth. 

Any  considerable  meridian  deviations  should,  as  has  been  said,  be  also  estimated.  It  is  not 
difficult  to  determine  these,  if  we  have  a  horizontal  adjustment  of  the  visual  line  and  a  vertical 
visual  field.  We  then  only  require  a  vertical  line  as  an  object,  which  is  placed  in  the  median 
plane.  The  obliquely  appearing  double  image  is  projected  upon  the  card,  and  elongated  until 
it  intersects  the  object-line,  and  gives  the  angle  of  deviation  by  a  very  simple  operation.  If, 
from  a  point  in  the  double  image,  a  vertical  line  be  drawn  upon  the  line  of  the  object,  its  length 
divided  by  the  hight  of  the  right-angled  triangle  thus  enclosed  will  be  the  tangent. 

The  apparatus  of  Hering  renders  excellent  service  in  enabling  us  to  read  off  directly  dis¬ 
tances  of  hight  and  width  of  the  double  images,  as  well  as  any  inclination  of  them.  This 
apparatus  is  a  black  tablet  measuring  about  6  feet  square,  which  is  hung  vertically  upon  a  wall 
by  means  of  rings.  At  its  upper  and  lower  border  two  rods  divwfeX  into  centimeters  or  half¬ 
inches  are  fastened  firmly  in  a  horizontal  direction.  On  these  run  other  perpendicu¬ 

lar  rods,  likewise  divided  into  centimeters  or  half -inches,  whimfcan  be  easily  moved  from  side 
to  side.  Each  of  these  two  perpendicular  rods  bears  a  sl^^Tt  movable  in  a  vertical  direction, 
on  the  anterior  side  of  which  a  line  about  6"  long  anc/nxN  wide  is  fastened  as  visual  object, 
the  center  of  which  expands  into  a  disk  of  1 "  dia*&te\  One  of  these  objects  is  white,  the 
other  red,  and  both  may  be  rotated  round  the/Ttara:  of  their  disk.  A  second  disk,  firmly 
united  to  the  sheath,  divided  into  degrees, JffJm^ied  and  immovable,  which  has  a  somewhat 
larger  diameter  and  is  only  partially  covered^ the  colored  one,  enables  us  to  read  off  the  angle 
of  rotation  of  the  latter  directly.  In  usi£g)it,  we  have  only  to  see  that  the  visual  plane  and 
the  median  line  of  the  patient  distant  six  to  twelye  feet  stand  exactly  perpendicularly  to 
the  plane  of  the  blackboard,  whilst  ^uW)atient  fixes  the  central  point  of  the  disk  of  one  object. 
The  phantom  image  of  this  obijd0pMiging  to  the  other  eye  will  now  appear  at  some  other 
point  of  the  board.  TowarchO^s  point  the  second  object  must  now  be  pushed,  and  be  so 
placed  that  it  is  exactly /fTTvSnartl  in  all  directions  by  the  phantom  image.  The  difference  m 
hight,  width  and  inclinaui^,  which  appears  in  the  position  of  this  second  object,  opposed  to 
that  of  the  fixed  ob$e^^pow  gives  exactly  the  deviation  of  the  diverted  eye  in  hight,  breadth, 
and  inclination  of  >£^^neridian,  but  in  the  reverse  sense. 

In  all  thesg  ^Wronents,  turning  of  the  head  around  the  horizontal  and  vertical  axes,  which 
with  the  nal^^^e  are  very  difficult  to  control,  become  very  disturbing,  so  that  the  repetition 
of  one  andN^k  same  experiment  furnishes  always  different  and  very  important  results.  In 
order  t<^\heck  this,  the  apparatus,  invented  by  Helmholtz,  would,  of  course,  render  the  best 
serv^j^Tstill  in  practice  this  instrument  cannot  well  be  applied,  as,  without  regard  to  any- 
tljhag  erne,  we  cannot  easily  expect  the  patient  to  bite  into  the  mouth-piece.  We  must,  there- 
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Fig.  113. 


fore,  content  ourselves  with  a  less  suitable  instrument,  though  one  which  renders  perfectly 
satisfactory  service  for  coarser  examinations.  This  is  a  species  of  head-band  (Fig.  113)  of  delicate 
brass  plating,  which  can  be  fastened  to  the  head 
posteriorly  by  means  of  a  buckle,  and  is  well  padded. 

In  the  middle  it  runs  downwards  into  a  small  point, 
which  is  placed  exactly  upon  the  middle  of  the  root  of 
the  nose.  Exactly  over  this  is  fastened  a  vertical  bar, 
which  carries  a  horizontal  sheath  running  in  the  sagit¬ 
tal  direction,  in  which  a  stiff,  straight  rod  is  movable. 

A.t  the  anterior  end  of  the  sheath  a  thread  is  fastened 
as  plumb-line,  which  bears  a  small  weight  hanging 
down  on  a  level  with  the  end  of  the  nose.  This 
plumb-line,  by  its  position  to  the  face,  enables  us  to 
recognize  and  immediately  correct  every  inclination 
of  the  head.  The  rod,  however,  serves  to  confirm 
the  position  of  the  median  plane  to  the  black-board 
and  to  regulate  it  according  to  necessity.  For  this 
purpose  one  of  the  examiners  must  place  himself  be¬ 
hind  the  patient,  and  with  one  eye  glance  along  the 
rod  towards  the  object  of  fixation. 

The  third  main  condition  for  the  localization  of  the  retinal  images  is  the  con¬ 
sciousness  of  the  convergence  employed  for  fixation.  The  actual  place  of  appear¬ 
ance  of  the  point  of  fixation  is  not  yet  determined  by  the  visual  direction,  but  there 
is  still  necessary  the  correct  estimate  of  the  distance,  and  for  this  the  premises  are 
given  by  the  consciousness  of  the  voluntary  innervation  to  convergence  necessary 
for  fixation  and  of  the  accommodation  united  with  it.  Still  this  consciousness  of 
the  innervation  to  convergence  and  accommodation  is  a  less  exact  measure  of  value, 
admits  more  easily  of  slight  deceptions,  probably  because  so  much  greater  differ¬ 
ences  in  the  distances  of  the  objects  correspond  to  equal  differences  in  the  main 
angles  of  the  visual  lines,  and  in  the  conditions  of  refraction  produced  by  the  accom¬ 
modation,  the  greater  the  absolute  distance  of  the  object  is  from  the  dfc'e.  There¬ 
fore,  for  the  exact  estimate  of  the  distance  of  the  object,  certain  c^ten^l  aids  can 
with  difficulty  be  dispensed  with.  To  this  category  belong  tli^y elation  of  the 
known  actual  size  of  the  object  to  the  perceived,  apparent  sjgH^lie  air-and-light- 
perspective,  &c.  vC/ 

If  the  position  of  the  object  “fixed”  be  decided,  thuiTVKall  other  objects  lying 
in  the  common  visual  space  of  both  retinae,  and  former  >p on  them,  is  also  deter¬ 
mined.  The  former  then  becomes,  as  it  were,  tJ^  middle  point,  around  which 
file  remaining  positions  group  themselves,  in  a(^rdance  with  unchanging  laws. 
Corresponding  positions  of  the  two  retinae  1^4e  not  only  a  common  visual  direc¬ 
tion,  that  is,  a  common  liight  and  breadthjQWt  also  a  fixed  depth.  If  we  call  the 
position  of  the  fixation-point  the  nucl^W&int  of  the  visual  space,  and  a  nominal 
plane  falling  through  this  upon  tliepirfiVtyal  visual  direction,  the  nuclear  surface  of 
j  the  visual  space,  we  may  say  that  Wlljoints  of  both  retinae,  lying  to  the  nasal  side 
of  the  median  line,  have  a  p<p^Jrve  perception  of  depth,  all  to  the  temporal  side 
haye  a  negative  one  ;  since  th'Xformer  place  their  impressions  beyond  the  nucleus, 
tile  latter,  on  this  side.^atOvtxistance  which  is  proportionate  to  the  distance  of  the 
images  apart,  reckon<^jN^>m  the  vertical  line  of  separation,  and  the  estimated  dis¬ 
tance  of  the  nuclear^pomt.  The  liight  of  a  retinal  image  is  without  influence  upon 
tiie  perception  G^te^li.  (Tiering.) 
av  shpwiritself 


This  law  { 


ritself  absolutely  in  the  apparent  position  of  false  images,  that  is, 
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of  double  images,  which,  on  simultaneous  vision  of  both  eyes,  proceed  from  one 
retina  only.  Then  crossed  false  images  always  appear  in  front,  while  homonymous 
ones  appear  behind  the  nuclear  surface  of  the  visual  space. 

In  binocular  retinal  images,  seen  singly,  the  apparent  distance  from  the  nuclear 
surface  is  proportionate  to  their  lateral  distance  apart.  In  accordance  with  this, 
everything  appears  in  the  nuclear  surface  of  the  visual  space,  which  is  formed  and 
seen  singly  on  corresponding  portions  of  the  two  retinae,  or  upon  parts  at  an 
unequal  liiglit,  but,  at  the  same  distance,  on  the  same  side  of  the  median  line.  On 
the  contrary,  everything  appears  without  the  nuclear  surface  of  the  visual  space, 
which  is  formed  upon  both  retinae  at  an  irregular  distance,  or  upon  opposite  sides 
of  the  median  line,  and  is  perceived  as  a  single  object.  The  apparent  distance  of  the 
binocular  image,  seen  singly,  from  the  nuclear  surface,  is  the  greater,  the  greater  its 
estimated  distance,  and  the  greater  the  difference  in  breadth  of  the  horizontal  line, 
upon  which  the  two  retinal  images  lie.  The  image  appears  in  front  of  thfe  nuclear 
surface,  if  the  breadth  of  the  temporal  meridian  of  one  retina  be  greater,  behind  the 
nuclear  surface  when  the  contrary  is  the  case.  That  which  is  formed  upon  pairs  of 
horizontal  sections,  that  is,  on  nasal  or  temporal  retinal  halves  of  the  same  breadth, 
and  which  is  seen  singly,  appeal’s  in  the  same  distance  from  the  nuclear  surface  of 
the  visual  space ;  in  front  of  the  latter,  if  equal  horizontal  meridians  of  the  two 
outer  retinal  halves  are  met,  and  behind  it,  if  equal  horizontal  meridians  of  the  two 
inner  retinal  halves  are  encountered.  {Hexing.) 

We  need  only  a  momentary  impression  upon  both  retinae,  in  order  to  perceive 
the  value  of  the  depth  of  the  object  under  consideration.  Therefore  the  correct 
estimate  of  depth  of  momentary  impressions,  in  which  all  other  aids  to  the  estimate 
of  depth  are  excluded  by  the  rapidity  of  its  passage,  furnishes  an  excellent  premise 
for  the  estimate  of  the  presence  or  absence  of  the  binocular  visual  act.  The  means 
to  this  is  the  falling  experiment.  {Hexing.) 

For  this  purpose  the  patient  looks  through  a  tube,  from  1-1 3^  feet  long,  one  end  of  which 
is  applied  to  the  face,  and  is  wide  enough  to  include  both  eyes  ift»4fcs  caliber,  towards  a  bare 
wall,  and  fixes  a  fine  dark  thread,  suspended  vertically  at  a  sh^^diltance  from  the  other  end 
of  the  tube.  Whilst  this  is  being  done,  small  balls  of  dhrf^it  size,  are  allowed  to  fall  one 
after  the  other  from  a  height  somewhat  on  the  side  of  ^S^mhread,  sometimes  in  front  of  it, 
sometimes  behind  it,  so  that  they  pass  over  the  field^:Qjsion  of  the  patient  included  by  the 
tube.  Where  a  common  visual  act  exists,  a  mistahw^N#ncerning  the  position  of  the  direction 
of  the  fall  to  the  thread  never  occurs.  In  the/TNtale  case,  the  patients  err  frequently  in  re¬ 
peated  attempts,  they  place  the  course  of  tltf;  fj^L^nietimes  in  front  of,  sometimes  behind  the 
thread,  when  it  actually  was  in  front  of  it.^T^Jiey  do  not  err  every  time,  because  the  probabi¬ 
lity  of  the  guess  is  as  1 :  2.  Many  of  theiKJre  even  deceived  concerning  the  position  of  the 
thread  itself,  they  think  it  oblique,  it  is  perpendicular,  and  perpendicular  when  it  is 

inclined  to  the  horizon  from  bef ore^jekwards.  Still  this  may  hold  good  as  confirmation  of 
the  extinction  of  the  common  vki^faCl;,  but  we  can  by  no  means  conversely  conclude  from  a 
correct  estimate  of  the  positia^^f  the  thread  the  existence  of  the  common  visual  act.  For 
many  persons  the  consciarfnhmetf  of  the  altered  accommodation,  when  the  glance  runs  up  and 
down  the  thread,  suffices  tWmnfirm  the  real  position  of  the  thread.  In  the  fall-experiment  it 
is  of  the  very  greatesttfwportance  to  exclude  the  patient  entirely  from  all  external  aids  to  the 
estimate  of  the  detfflv^e  should  see  no  other  object  but  the  thread  and  the  falling  ball,  since 
this  furnishes4p<rfh$§,nf  departure  for  the  estimate  of  the  relative  position  of  the  course  of  fall* 
Therefore, same  reason,  the  wall,  which  cuts  off  the  field  of  vision  behind,  must  not  be 
figured,  spo^ti  nor  striped,  and  must  offer  no  prominent  points.  For  the  same  reason,  the 
falling  must  be  different  sizes,  because  if  they  are  of  the  same  size,  the  change  in  the  dia- 
mete^^mHb  retinal  image  connected  with  the  distance  of  the  course  of  the  fall  from  the  c}e 
ca^beturned  to  account  in  the  estimate  of  the  depth.  Undertaken  with  such  precautions  the 
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fall-experiment  fails  but  very  rarely,  and  the  objections  raised  against  it,  as  well  as  those  raised 
against  the  direct  perception  of  depth  ( Doyiders ),  are  not  tenable  ( Hering ). 

The  physiological  laws,  according  to  which  the  impressions  received  on  the  dif¬ 
ferent  parts  of  the  retina  localize  themselves  around  the  nuclear  point  of  the  visual 
space,  are  approximately  in  consonance  with  the  purely  physical  laws  according  to 
which  the  homocentric  rays  of  light  proceeding  from  objects  are  projected  in  the 
form  of  an  image  upon  the  retinas.  The  consonance  is  almost  complete,  in  respect 
to  distant  objects.  Yet  the  subjective  or  apparent  and  actual  position  of  objects 
close  at  hand,  correspond  quite  exactly.  This  is  especially  true  of  objects  seen  in 
the  middle  portion  of  the  common  visual  space,  to  which  the  attention  is  almost 
exclusively  called.  But  the  further  an  object  is  removed  towards  the  periphery,  the 
greater  is  the  disproportion,  but  the  less  also  the  distinctness  of  the  perception,  and 
consequently,  the  impairment  of  vision  caused  by  the  want  of  consonance  in  the 
apparent  and  actual  position.  Strictly  speaking,  the  fixation-point  only  can  be  seen 
in  its  true  position.  (Hering.) 


For  example,  the  head  being  erect,  and  the  visual  plane  perpendicular,  let  the  middle  point 
o  of  a  sheet  of  paper  xy,  suspended  very  near  and  lying  perpendicular  to  the  horizon,  be  u  fixed  ” 
or  looked  upon  by  the  patient.  The  paper,  presupposing  a  proper  estimation  of  its  distance, 
evidently  lies  in  the  nuclear  surface 


of  the  subjective  visual  space.  A 
second  point  g  on  the  sheet,  to  the 
left,  in  an  horizontal  direction  from 
the  point  of  fixation,  will  project  its 
image  in  both  the  retinae,  at  a  point 
deviating  to  any  point  to  the  right 
from  the  middle  point  c,  viz.,  in  f 
and  (Z,  and  these  points  will  not  be 
in  consonance,  inasmuch  as  the 
breadth  of  the  right  is  less  than 
that  on  the  left,  because  lo=ro  and 
hence  sin.  v .  sin.  /x=sin.  o  :  sin. 

(y+o).  In  accordance  with  this,  the 
point  indirectly  seen  cannot  appear 
in  the  nuclear  surface  of  the  visual 
space,  that  is,  in  its  true  position, 
but  must  be  the  farther  removed 
from  the  visual  surface,  the  farther 
it  stands  in  reality  from  the  fixa¬ 
tion-point,  since  with  it  the  dis¬ 
parity,  that  is,  the  difference  in 
breadth  of  the  two  retinal  images,  increases, 
the  points  in  a  horizontal  row  made  on  a 


Fig.  114. 


es.  Bfuwwna 


v  jn  *s  ^rue  one  P°^n^  Is  a^s0  true  of  all 
,  sheeOr^iliper.  Such  a  row  must  be  presented  as  a 
curve  ss,  passing  through  the  fixation-poinN^$ich  turns  its  convexity  toward  the  eyes.  But 
the  individual  points  of  such  a  curve  turn  l^^ied  upon  identical  portions  only  of  the  two  retinae, 
and  appear  entirely  in  the  nuclear  sui^c^  of  the  subjective  visual  space,  that  is,  as  horizontal 
lines  on  the  sheet  of  paper.  Th$  ^nlts  of  carefully-conducted  physiological  experiments  cor¬ 
respond  to  this.  ( Hering .)  JC^ 

The  physical  laws^^rding  to  which  the  images  of  objects  lying  excentrically, 
are  projected  upon  boQ^  retinas,  necessarily  involve  the  fact,  that  binocular  single 
vision  can  not  ba^nnected  with  identical  impressions  on  corresponding  points  of 
hotli  retinas,  v. nVjfcis  were  the  case,  only  those  points  in  the  visual  field  could  be 
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seen  singly,  which  lie  in  certain  lines  and  sufaces  through  the  point  of  fixation. 
But  this  contradicts  common  experience  and  the  results  of  more  exact  physiological 
investigations,  and  it  is  especially  disproved  by  the  optical  effect  of  the  stereoscope. 
We  can  only  say  that  binocular  single  vision  of  corresponding  portions  of  the  two 
retinas  actually  occurs,  that  it  is  to  some  extent  obligatory,  since  no  kind  of  prac¬ 
tice,  or  artificial  assistance,  renders  it  possible  to  see  the  two  simultaneous  irritations 
of  such  points,  at  the  same  time,  separated,  near  or  behind  each  other.  We  may 
also  say  that  the  power  of  the  single  sensation  extends  to  different  part  of  both 
retinas,  and  may  be  here  called  facultative,  since  practice  and  all  kinds  of  artificial 
assistances  cause  an  object  originally  seen  single,  to  appear  separated  into  two  false 
images.  Still  more,  single  vision  with  disconsonant  retinal  positions  is  one  of  the 
requirements  for  the  solid  vision  of  objects.  (Hering.') 


A  line  or  surface  drawn  through  the  point  of  fixation,  all  of  whose  points  are  formed  upon 
corresponding  parts  of  the  two  retinae,  is  called  a  horopter.  All  objects  seen  at  the  same  glance 
with  both  eyes  appear  to  be  in  the  plane  of  the  horopter.  [The  horopter,  from  opus,  boundary, 
and  oirroyai ,  I  see ,  is  defined  to  be  a  line  drawn  from  the  point  of  intersection  of  the  optic  axes, 
and  parallel  to  the  line  joining  the  centres  of  the  two  pupils ;  the  plane  of  the  horopter  to  he  a 
plane  passing  through  this  line  at  right  angles  to  that  of  the  optic  axes.  ( Mackenzie ,  after 
Aguilonius. )]  A  surface  passing  through  the  point  of  fixation,  all  of  whose  points  are 
formed  upon  corresponding  horizontal  meridians  of  the  two  retinae,  is  called  the  horizontal 
horopter.  It  is,  for  objects  at  a  short  distance,  always  a  surface  of  the  second  degree.  If,  for 
example,  the  vertical  line  of  separation  lies  vertical  to  the  plane  of  vision,  the  horizontal 
horopter  is  a  cylindrical  surface  passing  through  Muller’s  horopter-circle,  and  perpendicular 
to  the  visual  plane.  If  the  vertical  lines  of  separation  converge  above  the  horizontal  horopter, 
it  becomes  a  conical  surface,  with  its  apex  pointing  upward,  if  there  be  a  symmetrical  conver¬ 
gent  position  of  the  visual  lines.  In  the  same  way,  the  sum  of  the  outer  points,  which  project 
their  images  upon  corresponding  oblique  sections  of  the  two  retinae,  but  in  general  upon  dis¬ 
consonant  horizontal  meridians,  is  designated  as  an  oblique  horopter.  This  always  forms,  for 
objects  at  a  short  distance,  a  surface  of  the  second  degree,  which,  in  the  simplest  case,  passes 
into  two  planes,  intersecting  each  other.  There  are,  besides,  in  the  outer  space  numerous 
rectilineal  surfaces  of  the  second  degree,  which  are  so  drawn  that  £f\h  straight  line  contained 
in  them  is  formed  upon  correspoding  points  of  both  retinae.  r!jjiraeVre  the  so-called  partial 
horopters.  By  a  total  horopter  we  understand  the  meridian  a  horizontal  and  oblique 

horopter.  For  short  distances,  the  visual  line  being  stro^yconverged,  it  is  always  a  line 
whose  form  and  position  vary  according  to  circumstance«JVOn  looking  at  objects  at  a  greater 
distance,  the  difference  in  breadth  and  hight  of  the  of  the  two  retinae  met  by  homo- 

centric  rays,  disappears  more  and  more  ;  the  visp^ht^d,  as  a  whole,  becomes  an  horopter,  that 
is,  everything  appears  in  the  nuclear  surface  ofythj  visual  space,  and  the  transposition  of  the 
individual  objects  at  various  depths,  is  theStesuIt  of  an  estimation  which  is  induced  by  the 
perspective,  and  which  is  also  the  determining  measure  in  monocular  perceptions  of  depth. 
{Hering.) 


2> 


It  remains  still  to  be  that  we  are  only  conscious  of  voluntary  move¬ 

ments  of  the  eyes.  This  /ftynot  the  case  in  passive  and  involuntary  movements, 
therefore  objects  seen  funster  their  influence  appear  to  be  moving,  whether  they 
actually  move  or  ar<gd  rest.  This  is  the  cause  of  the  dizziness  that  is  apt  to  occur 
after  rapid  turning^md  unusual  passive  movements  of  the  body,  e.  g.  on  a  ship, 
in  a  swing,  e{e^^ 

Since  tdj^&rbluntary  and  passive  movements  of  the  eyes  are  not  directly  per¬ 
ceived,  thejudgment  as  to  the  position  of  the  visual  field,  as  to  the  rest  and  move- 
menke^Wte  objects,  is  confused ;  all  the  objects  in  the  visual  field,  and  the  field 
its^fjappear  in  motion,  and  this  is  vertigo.  In  the  same  manner  the  vertigo  is  ex- 
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plained,  which  occurs  in  paralysis,  spasmodic  contraction,  or  after  division  of  single 
muscles  of  the  eye. 

Since,  under  such  circumstances,  the  effect  of  the  straining  of  certain  muscles 
becomes  entirely  different  from  what  it  may  have  been  formerly,  the  estimation  of 
the  relative  position  of  the  visual  field,  and  of  the  rest  and  movement  of  objects,  is 
considerably  impaired. 

Still  it  should  be  remarked,  that  under  such  relations  the  vertigo,  as  a  rule,  only  appears 
when  a  greater  number  of  muscles  or  nerves  are  not  in  a  condition  to  answer  voluntary  inner¬ 
vations  with  the  corresponding  amount  of  force,  or  relatively  to  conduct  these  innervations 
unweakened  to  the  muscles.  Therefore  the  vertigo  also  occurs  generally  in  paralysis  of  the 
oculomotorius,  whose  region  of  radiation  is  proportionately  very  considerable.  Still  it  should 
not  be  concealed,  that  complete  paralysis  of  the  oculomotorius  of  the  one  side  by  no  means 
always  leads  to  vertigo,  even  when  the  eye  in  question  is  the  only  one  which  can  be  used. 
In  fact  cases  occur  in  which  with  complete  blindness  of  the  one  eye,  paralysis  of  the  motor 
nerves  of  the  other  eye,  paralysis  of  both  of  the  third  pair  of  cranial  nerves,  even  of  all  the 
motor  nerves  of  the  eyes,  have  never  led  to  vertigo,  even  when  they  have  occurred  suddenly. 
Of  course  the  dimensions  of  depth  are  wanting  to  such  patients,  and  most  of  them  also  project 
the  visual  line  falsely ;  still  there  is  rapidly  developed  in  them  the  power  of  estimating  tolera¬ 
bly  correctly  the  difference  between  the  voluntarily  innervated  and  actually  resulting  move¬ 
ments  of  the  eye  and  therefore  also  of  guiding  themselves  and  of  pursuing  their  business.  It 
appears  that  the  constraint  in  exclusive  functional  ability  of  the  paralyzed  eye  hastens  and 
sharpens  this  capacity  for  estimation,  since  in  functional  ability  of  both  eyes,  the  disturbance 
of  the  common  visual  act  by  double  images  and  vertigo. usually  lasts  very  long,  and  disappears 
very  gradually  only  by  suppression  of  the  phantom  images,  and  by  the  development  of  a  new 
power  in  the  peripherical  parts  of  the  deviated  retina  belonging  to  the  monocular  visual  field, 
to  acquaint  themselves  with  surrounding  objects. 

Nosology. — The  functional  defects  of  the  muscles  of  the  eyes  are  sometimes  the 
symptoms  of  disturbed  co-ordinate  relations,  and  sometimes  are  to  be  regarded  as 
spasms  in  the  narrower  sense  of  the  word,  or  as  actual  paralyses. 

1.  Among  the  disturbances  of  co-ordination,  squint  stands  at  the  lie^l  as  regards 

practical  importance.  Under  this  name  are  included  two  cond^ti^ns^  essentially 
different  from  one  another. .  In  the  one  the  range  of  converger^^te  as  a  rule  in¬ 
creased,  and  the  affection  is  characterized  by  an  oyer-amount  q^QHnvergence,  which 
is  spontaneously  and  consciously  co-ordinated  to  the  purp  the  innervation  of 

a  definite  amount  or  of  every  amount  of  accommodation^*  order  the  more  easily 
to  introduce  them  and  maintain  them  (strabismus  c^IvMns).  In  the  other  form 
the  range  of  convergence  appeal’s  very  much  diifcmSTied  or  reduced  to  zero,  the 
introduction  and  maintenance  of  definite  amoun  tQf  convergence  are  rendered  very 
difficult,  easily  lead  to  asthenopic  troubles  (qgjpenopia  muscularis),  and  finally  to 
deviation  of  one  visual  line  in  the  horizont^yu’  diagonal  direction  outwards.  The 
movements  of  convergence  are  moreqtajCJhnjoth  varieties  of  squint,  less  regular 
inside  certain  limits ;  the  visual  din  on  the  contrary,  seems  in  no  wise  confused, 
as  long  as  no  secondary  changes  ImvA  appeared  in  the  muscles  moving  the  eyes,  and 
as  long  as  the  muscles  do  no^  herve to  contend  with  increased  resistance. 

2.  The  complete  frecdc^aNtfr  the  visual  movements  distinguishes  strabismus 

from  luscitas  or  from  tbq^^nque  position  of  the  eyes.  In  this  latter  defect  the 
excursive  capacity  of  J&Q^obe  in  one  or  in  several  directions  is  more  or  less  limited, 
Whereby  it  is  immatcM  whether  the  innervation  aims  at  changes  in  the  visual 
direction  or  in  ^Convergence.  In  the  highest  degrees  the  globe  stands  entirely 
motionless.  iseased  eye  does  not  therefore  follow  the  excursions  of  the  other 


794 


DISEASES  OF  THF  OCULAR  MUSCLES.  NOSOLOGY. 


in  a  coiTesponding  manner,  but  remains  behind  in  certain  or  in  all  directions  of  the 
axis  of  the  latter.  The  luscitas  is  according  to  circumstances  a  symptom  expressive 
of  very  manifold  conditions.  Here  belong :  abnormal  diminution  and  staphyloma- 
tous  distention  of  the  globe,  deposits  upon  the  external  wall  of  the  globe,  formation 
of  tumors  in  the  orbit,  narrowing  of  the  latter,  various  affections  of  the  muscles, 
particularly  spasm  and  paralysis. 

3.  It  should  not  here  be  overlooked,  that  the  form  of  the  eyes  may  under  certain 
conditions  bring  with  it  an  apparent  oblique  position  of  the  axes  or  an  apparent 
strabismus.  If  the  angle,  which  the  visual  lines  inclose  with  the  axes  of  the  cornese, 
is  to  some  extent  more  considerable,  then  in  the  fixation  of  distant  objects,  that  is,  in 
the  parallel  position  of  the  visual  lines,  the  centers  of  the  comem  evidently  deviate 
on  both  sides  outwards  or  inwards,  according  as  the  angle  «  itself  is  positive  or 
negative. 

4.  In  another  series  of  cases  the  visual  direction  as  well  as  the  convergence  is 
completely  free,  but  the  quiet  fixation  of  objects  is  impossible  in  most  or  all  of  the 
relative  positions  of  the  latter ;  the  patient  cannot  fix  the  visual  lines  upon  one 
point  of  the  field  of  vision;  both  eyes  oscillate  during  fixation  and  in  a  thoughtless 
look  in  an  entirely  symmetrical  manner  alternately  in  the  course  of  the  external  or  in¬ 
ternal  rectus  muscle,  or  in  the  course  of  the  two  superior  and  inferior  oblique 
muscles,  or  in  a  course  combined  from  both,  by  means  of  involuntary,  extremely 
rapid,  and  almost  rhythmical,  alternating  innervations  of  the  muscles  in  question 


(Nystagmus). 

5.  Finally,  we  meet  with  cases  in  which  definite  co-ordinated  movements  are 
partially  or  entirely  impracticable,  while  the  other  co-ordinated  movements,  even 
those  in  which  the  same  nerves  and  muscles  take  an  active  part,  are  accomplished 
with  completely  normal  power  and  continuance  (relative  paralyses).  Their  patho¬ 
genetic  factor  cannot  possibly  be  sought  in  functional  impediments  to  the  nerves  in 
question,  and  their  central  nuclei  of  origin,  but  must  lie  in  morbid  conditions  of 
certain  centers  of  co-ordination  subject  to  the  will  or  of  a  u’eflex  nature,  as  in  fact 
more  recent  physiological  experiments  have  demonstrate^ 

If  the  trunk  or  the  nucleus  of  origin  of  the  nerve^gj^uestion  were  hindered  hi 
the  conducting  power,  then  the  effect  of  the  cor^QSnding  muscles  must  remain 
behind  the  innervated  measure  under  all  circm^syhices,  in  every  kind  of  innerva¬ 
tion,  which  is  only  the  case  in  absolute  paraltfsSV 

qR 

Such  relative  paralyses  of  the  most  man&>l(TT£ind  occur  in  Basedow’s  disease,  and  are  here 
referred  to  circumscribed  paralytic  dilatati^T^^»f  the  vessels  in  the  central  organs.  Many  of  the 
disturbances  in  motility  occurring  in  ditthmeritis  faucium  also  seem  to  belong  to  this  category. 
Paralyzed  states  of  the  levator  and  oaA&ging  muscles  are  moreover  exceptionally  observed  as 
apparently  primary'.  Strictly  the  disturbance  in  motility  of  the  iris  occasioned  b} 

local  applications  of  mydriatid^S^ftnso  to  be  reckoned  here,  since  the  internal  muscles  presided 
over  by  the  oculo-pupillar^,  itfniibhes  of  the  third  pair  of  cranial  nerves  seem  paralyzed  to  all 
innervations  coming  froib"  tjebrain,  but  react  very  powerfully  and  continuously  to  reflex  im¬ 
pulses,  which  are  broij^^o  bear  upon  them  by  means  of  the  ciliary  and  intra-ocular  ganglia. 

6.  True  sp^^arely  occurs  in  all  the  six  muscles  of  the  eye  at  one  time. 

Clonic  are  sometimes  observed  under  the  form  of  excursive  movements,  as  symptoms 

of  lead-p\isoWg  ;  in  cerebral  and  meningeal  disease,  and  particularly  in  children,  as  an  accom- 
pan: 

VTo: 


^f  basilar  meningitis ;  in  chorea,  &c.  .  . 

spasm  of  the  muscles  of  the  eye  occurs  as  a  symptom  of  tetanus,  of  epilepsy,  o 
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eclampsia,  in  extremely  exceptional  cases  as  a  purely  local  disease,  in  consequence  of  injuries 
in  the  region  of  the  eye,  or  of  the  eye  itself.  All  the  ocular  muscles  then  generally  appear 
spasmodically  contracted,  or  at  least  the  most  of  them  ( ophthalmospasmus ,  tetanus  oculi).  The 
globe,  in  the  latter  case,  looks  fixedly  forward,  or  somewhat  obliquely.  It  has  generally  receded 
into  the  orbit,  and  at  times  so  much  so,  that  the  conjunctiva  lies  over  the  cornea  in  folds 
( enophthalmos  spasticus).  The  lids  are  then  generally  wide  open,  more  rarely  spasmodically 
closed,  but  in  all  cases  immovable.  The  spasmodic  affection  of  the  palpebral  muscles  is  seen 
by  this  latter  symptom  ;  at  times  there  is  spasm  of  the  levator,  at  others  of  the  orbicularis. 

Spasm  of  the  orbicularis  muscle  of  the  lid  is  very  common.  It  appears  both  in 
a  clonic  and  tonic  form. 

Clonic  spasm  in  the  orbicularis  is  often  confined  to  individual  bundles,  and  causes  a  peculiar 
tremulousness  connected  with  a  drawing  sensation  of  individual  parts  of  the  lids.  In  other 
cases  the  whole  muscle  is  affected  with  clonic  spasm.  The  result  is  then  the  so-called  nictita- 
iion,  spasmodic  winking,  a  rapid  variation  between  opening  and  closing  the  lids,  but  in  which 
the  latter  action  always  predominates,  because  it  is  accomplished  with  more  power,  and  is  done 
very  quickly,  while  opening  the  lids  is  done  slowly  and  imperfectly.  It  is  frequently  only  the 
result  of  habit. 


Tonic  spasm  of  the  orbicularis  (blepharospasm)  is  sometimes  continuous,  lasting 
for  days  and  weeks,  and  even  months,  during  the  waking  hours  of  the  patient.  At 
times  it  appears  in  spontaneous  attacks.  It  is  frequently  excited  by  certain  external 
influences,  and  may  be  interrupted  by  others.  It  is  generally  so  severe  that  it 
requires  great  force  to  open  the  lids,  and  this  induces  severe  pain.  Hot  unfre- 
quently  it  must  be  ascribed  to  intracranial  disease;  it  generally  has  a  peripheral 
origin. 


It  is  then  to  be  referred  to  abnormal  reflex  action  on  the  part  of  one  of  the 
branches  of  the  fifth  pair.  The  point  of  origin  is  often  a  diseased  center  in  some 
part  of  the  ramification  of  the  trifacial,  and  its  continuance  is  connected  with  this, 
since  it  disappears  when  the  main  affection  is  cured,  or  at  least  when  the  excited 
condition  of  the  sensory  nerve  is  removed.  Occasionally,  however,  the  spasm  con¬ 
tinues  after  the  primary  morbid  process  has  been  subdued.  It  perlnitf§>«en  increases 
or  extends  upon  the  other  nerve-tracts,  and  finally  crops  out  in  ejgS^iform  attacks. 
(Graefe). 

Hot  unfrequently  blepharo-spasm  arises  without  haviijgyuiy  evident  diseased 
center.  It  has,  from  the  beginning,  the  characteristics^^m  independent  disease 
(idiopathic  blepharo-spasm.  Arlt.)  In  cases  of  tln/lSph^-  kind,  it  appears  as  if 
the  proximate  cause  were  to  be  looked  for  in  a  ^kiudrmf  muscular  hyperaestliesia  ; 
that  is,  in  a  morbidly  excited  condition  of  thq^ylelicate  nerve-twigs  which  run 
a t  _.c  xi._  -----yto  the  oibicularis  palpebrarum,  and 


.  places  in  the  branches  of  the  tri¬ 


backward  from  the  branches  of  the  fifth  pq 
ramify  in  it.  (Graefe.)  We  very  frequently 

facial  on  the  forehead,  cheeks,  etc.,  fy  need  to  be  pressed  upon  in  order  to 

excite  spasm,  which  lasts  as  long  pressure  is  exerted.  But  where  we  can 

not  find  such  a  point  of  pressure  Aiicmipposition  is  not  entirely  unjustified  that  the 

:es5lble  point,  and  therefore  cannot  be  located  with 
the  employment  of  certain  muscles  will  sometimes 
instance,  the  action  of  whistling  (Arlt),  inspira- 


seat  of  the  disease  is  at  a  less 
certainty.  It  is  remarkabli 
break  up  blepharo-spasm 
tion.  (Benedikt.) 

The  sensory  nerves  ovthe  cornea  and  conjunctiva  most  frequently  reflect  their  pathological 
conditions  of  ex«qi?aifcL^.  to  the  orbicularis ;  hence  blepharo-spasm  is  almost  always  a  symptom 
in  a  keratitis  ^ccofcfpanied  by  great  ciliary  irritation.  If  the  cornea  be  injured,  or  a  foreign 


w 


s  Vccd 
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body  remains  in  the  conjunctival  sac,  it  is  then  accompanied  by  photophobia,  and  not  unfre- 
quently  causes  entropion.  It  usually  subsides  with  the  removal  of  the  irritation,  and  rarely 
leaves  a  very  obstinate  muscular  hyperaesthesia  behind.  In  other  cases  the  spasmodic  irritation, 
or  the  muscular  hyperaesthesia  caused  by  the  blepharo-spasm,  proceeds  from  the  frontal  nerve. 
This  is  very  sensitive  to  pressure  ( Secondi ),  or  a  true  supraorbital  neuralgia  exists,  each  of 
whose  attacks  ends  with  spasm  of  the  lids,  and  in  the  subsequent  course  of  the  disease  is  less 
and  less  painful,  while  the  spasms  increase  in  severity  and  duration.  In  one  case  the  affection 
originated  in  the  lingual  nerve.  There  was  an  extensive  ulcer ;  on  pressing  this,  spasm  was 
immediately  excited.  In  another  case  the  lingual  and  inferior  maxillary  nerves  were  the  points 
of  origin  of  the  blepharo-spasm.  ( Oraefe. ) 

The  treatment  is  evidently  to  be  directed  toward  the  subjugation  of  the  main  disease,  and 
lessening  the  nervous  irritability.  Hypodermic  injections  of  morphia,  in  the  vicinity  of  the 
frontal  nerve,  or  at  any  point  of  pressure,  are  particularly  to  be  recommended.  (Graefe.) 
Their  use  is  only  palliative,  simply  acting  as  far  as  the  lessening  of  the  nervous  irritation  may 
favor  resolution  of  the  morbid  conditions.  It  accomplishes  the  most,  however,  when  the 
spasm  depends  on  simple  muscular  hyperaesthesia,  when  it  has  arisen  spontaneously,  or  remains 
after  the  subsidence  of  some  other  disease.  The  result  is  then  not  unfrequently  a  true  cure. 
The  remedy  often  proves  efficacious  in  the  existence  of  supraorbital  neuralgia  and  of  blepharo¬ 
spasm  depending  upon  it.  When  it  fails,  in  many  cases,  we  may  expect  favorable  results  from 
the  constant  current  of  electricity,  especially  in  cases  that  are  connected  with  neuralgia. 
( Remak .)  On  the  whole,  however,  electricity  seems  to  promise  little  in  blepharospasm. 
( Beneclikt .)  As  a  last  resort  in  cases  of  the  latter  kind,  the  division  of  the  affected  branch  of 
the  fifth  pair  may  be  tried.  It  often  is  of  real  assistance  without  causing  the  permanent  loss 
of  sensibility  in  the  part.  Unfortunately,  however,  it  is  not  entirely  reliable,  since  with  the 
return  of  sensation  the  spasm  often  returns.  Excision  of  a  part  of  the  nerve  does  not  render 
the  cure  any  more  certain  than  its  division.  ( Graefe. ) 


Spasms  confined  to  the  levutor  pal/pcbrce  superior  is,  are  only  very  rarely  observed. 
They  appear  as  spastic  lagophthalmos  (spasmodic  hare’s-eye),  that  is,  there  is  a  draw¬ 
ing  upward  of  the  upper  lid,  and  a  very  wide  opening  of  the  palpebral  fissure  pro¬ 
duced  by  this.  The  great  resistance  which  the  lid  offers  to  any  external  force  acting 
upon  it,  is  then  very  characteristic. 

6.  In  contrast  with  spasms,  real  and  absolute  paralysis  c^Jjhe  muscles  of  the  eyes 
are  tolerably  frequently  observed.  It  is  here  not  onlvy^e  rorce  with  which  the 
muscle  contracts,  which  appears  limited,  but  also  trauAnount  of  retraction,  and, 
therefore,  the  excursive  capacity  of  the  globe  in  U^Q^urse  of  the  muscle  or  group 
of  muscles  in  question  seems  diminished.  The  ^pfcnrbance  manifests  itself  without 
exception  in  all  innervations,  no  matter  w}*hA^) 
genetic  factor  of  the  hindrance  to  conduct J^/nu 
branches,  or  finally  in  the  nucleus  of  ow&i 


i  they  come,  and  hence  the  patho- 
Inust  be  sought  in  the  trunk  or  in  the 
of  the  nerves. 


We  distinguish  from  the  so-calle* 
of  weakness,  a  minor  amount  of  c; 
or  groups  of  muscles  are  not  in* 
ticularly  to  maintain  fixed 


of  insufficiency,  by  which  we  understand  a  species 
;y  of  performance,  by  means  of  which  separate  muscles 
.ition  to  satisfy  greater  demands  upon  their  power,  par¬ 
rs  of  the  visual  lines.  It  is,  however,  here  solely  a  question 


d  no^lp 

of  disturbance  of  innervamon|  and  not  of  disease  of  the  muscles.  There  is  a  great  deal  said  of 
insufficiency  of  the  intej^an?rraight  muscles  (see  strabismus  divergens),  but  insufficiency  of  the 
external  straight  mutxqfePof  the  eyes  has  also  been  observed,  in  connection  with  asthenopic 
*29^9), 


troubles  (Knapp 
straight  musi 


,  and  even  a  simultaneous  insufficiency  of  the  internal  and  external 


■ ugel .) 


The  ckg^e  of  the  paralysis  is  of  course  exceedingly  variable.  The  extent  of  the 
parata2toc!qportion  also  varies  greatly.  Undoubtedly,  parts  of  a  single  muscle  may 
fa^imo  a  state  of  paralysis.  Again,  we  frequently  find  groups  of  muscles,  and 
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occasionally  even  all  the  muscles  of  the  eye,  more  or  less  completely  paralyzed. 
Not  very  unfrequently  the  paralyzed  region  extends  far  beyond  the  orbit. 

Paralysis  of  the  muscles  of  the  eye  is  most  frequently  found  combined  with  para¬ 
lysis  of  the  elevator  of  the  upper  lid.  The  result  is  then  the  so-called  ptosis,  falling 
down  of  the  upper  eye-lid,  an  inability  to  elevate  it  sufficiently  and  thus  to  widely 
open  the  palpebral  fissure.  This  affection  also  appears  sometimes  as  an  independent 
disease,  and  then  can  not  always  be  referred  to  hindrance  of  conduction  in  the  nerve- 
trunks  belonging  to  it,  but  occasionally  it  depends  upon  congenital  deficiency  or 
variously- caused  disturbances  of  nutrition  in  the  muscle  itself. 

Paralytic  ptosis  should  be,  besides,  well  distinguished  from  sinking  of  the  lid  as  a  result  of 
increased  resistance.  Such  fallings  of  the  lids  are  constant  symptoms  in  inflammatory  or  hyper¬ 
trophic  swelling  of  the  conjunctiva,  of  the  integument  of  the  lid,  and  of  the  accompanying  sub¬ 
cutaneous  or  submucous  loose  connective  tissue.  It  is  also  always  found  in  epicanthus  and  epi- 
blepharon,  that  is,  in  congenital  excessive  development  of  the  integument  in  the  inner  angle  of 
the  lid,  which  at  times  goes  so  far  that  the  canthus,  and  even  a  part  of  the  inner  half  of  the 
palpebral  fissure,  is  actually  covered,  (immow,  Graefe.) 

The  ptosis  which  accompanies  myosis  is  also  to  be  remembered  here,  which  has  its  origin  in 
the  obstructions  to  the  conducting  power  of  the  sympathetic  branches  belonging  to  the  organic 
muscle  of  the  upper  lid  and  to  the  muscles  of  the  iris,  and  which  may,  therefore,  be  described 
as  ptosis  sympathetica. 

Complications  with  paralysis  of  the  orbicularis,  supplied  by  the  seventh  pair,  are 
more  rare.  But  a  paralysis  of  this  muscle  often  occurs  as  an  independent  muscular 
affection,  as  well  as  in  consequence  of  hindrances  in  conduction  to  the  facial  nerve. 
Lower  grades  of  paresis  often  betray  themselves  only  by  the  inability  to  close  the 
lids  powerfully,  or  to  throw  the  integument  into  numerous  folds,  as  well  as  by 
marked  impairment  in  the  conduction  of  the  tears,  which  may  be  often  removed  by 
slitting  up  the  lachrymal  canaliculi.  In  severe  grades  the  closure  of  the  lids  is 
impossible.  When  the  levator  is  not  in  action,  for  example  during  sleep,  the  palpe¬ 
bral  fissure  remains  half  open,  the  upper  bye-lid  lies  loosely  on  the  globe,  while  the 
lower  lid  generally  stands  off  from  the  globe,  or  is  even  everteclsV Therefore  a 
greater  portion  of  the  surface  of  the  eyeball  remains  exposed  (p^^ywc  or  atonic 

InovmlvHinlmncA  Cr  I 


without  any  great  amount  of  irritation  being  experienced  in 
Sometimes,  however,  violent  inflammation  of  the  conjunctiva^ 
and  even  ulceration  of  the  latter,  and  here  it  is  often  diffiSmilj 


The  cause  of  paralysis  of  the  facial  nerve  is  doutfpless  most  frequently  a  rheumatic  affection 
of  the  sheaths  of  the  nerves.  In  other  cases  aprajffis  media  or  parotitis,  a  morbid  deposit  in 
the  region  of  the  Fallopian  canal,  a  tumor ^iOj^^)ase  °f  the  skull,  a  morbid  deposit  in  the 
pons  Varolii  or  in  the  central  ganglia,  evenjhrilie  cortical  part  of  the  brain,  but  rarely  hysteria 
has  been  proved  to  be  the  actual  cause  %$?udikt).  It  is  an  important  fact,  that  in  central 
affections,  the  paralysis  of  the  orbicu\£j|iuscle  and  that  of  the  respiratory  muscles  of  the  face 
frequently  occur  isolated,  which*  i£^xplained  by  the  anatomically  demonstrated  existence  of 

iter  union  of  the  fibres  springing  from  them  into  a 
n  is  the  occurrence  of  relative  paralysis  in  this 
actions  of  the  muscles  dependent  upon  the  facial 
or  may  even  be  alone  paralyzed.  ( Benedikt . ) 


has  been  proved  to  be  the  actual  cau 
affections,  the  paralysis  of  the  orbicu\^^iusi 
frequently  occur  isolated,  which*  i£^xplaine< 

"i 

r 


or  in  the  central  ganglia,  evenX 


A  pavalysis^yf^K^li  lids,  blepliaroplegia,  is  always  a  symptom  of  a  w7idely-spread 
Pathological  !|*rocess  in  the  brain,  and  is  on  the  whole  rare. 
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intraoc.  Druck.  1868.  S.  88. — Magni,  Rivista  clinica.  1868. — Schweigger,  kl.  Monatbl.  1867.  S. 

28.  — Alf.  Graefe,  A.  f.  O.  XI.  2.  S.  1.  u.  f.—  Williams,  Schmidt’s  'jahrb.  134.  Bd.  S.  216.- 

Nosology :  Schicss-Gemusens,  kl.  Monatbl.  1867.  S.  79. — SchirmerNSFi.  1869.  S.  409. — Stilling, 
A.  f.  O.  XIV.  1.  S.  97.— O.  Weber,  Deutsche  Klinik,  1867.  ^Qp^-Stellwag,  Wiener  Med. 
Jahrb.  1869.  2.  S.  25-46.— Knapp,  Klin.  Monatbl.  1863.  S.  478ML ugel,  A.  f.  O.  XII.  1.  S.  66. 
— Benedikt ,  Elektrotherapie.  Wien.  1868.  S.  138,  274,  27 fjlQ&Nosology  :  Graefe,  A.  f.  O.L 
1.  S.  82,  95,  97,  105,  107,  109,  113,  116,  435,  440,  445,  440^9,  I.  2.  S.  294,  IV.  2.  S.  184, 190, 
192,194, 197, 199,  IX.  2.  S.  57,  73 ;  Deutsche  Klinik.  lf>K^r.  22.  S.  216, 217.—  Remak,  Deutsche 
Klinik.  ibid. — Alf.  Graefe,  Klin.  Analyse  d.  Mofcjlf^tsstorungen  des  Auges.  Berlin  1858.  S. 
228. — Bonders,  Anomalien  etc.  S.  210. — Arlt.  iQwkn.  d.  Auges.  III.  Prag.  1856.  S.  363,  364; 
Zeitschr.  der  Wien.  Aerzte  1861.  Wochenbl.i^n^5.  S.  202. — Secondi,  Clinica  oc.  di  Genova, 
Torino  1865.  P.  127. — Rydel,  Wien.  med.  1866.  4.  S.  74. — Ammon,  Der  Epicanthus  und 

das  Epiblepharon.  Erlangen  1860. — [Mackenzie,  Physiology  of  Vision,  p.  254.] 


Convergent  Squint. 


Symptoms. — The  affection  is  characterized  by  the  excessive  convergence  of  the 
visual  lines  [ but  only  in  the  binocular  visual  act ;  when  the  healthy  eye  is  covered,  the 
squinting  eye  may  be  made  to  move  f  reely  in  every  direction  ]. 

1.  The  faulty  position  of  one  visual  line,  directed  to  the  object  of  fixation,  shows 
itself  in  many  cases  constantly  in  one  eye,  and  the  strabismus  is  then  monocular. 
In  other  cases  sometimes  one  eye  deviates,  sometimes  the  other,  whilst  the  other  fixes, 
and  the  strabismus  is  then  binocular,  or  alternating. 

The  squint  in  pure  cases,  and  especially  in  those  which  have  not  existed  long, 
cannot  be  observed  after  death,  during  deep  sleep  or  deep  narcosis.  When  the 
patient  is  awake  it  becomes  generally  perceptible  either  under  all  conditions  or  only 
in  concentrated  fixation  of  an  object,  when  an  amount  of  accommodation  rather 
above  a  definite  quantity  is  to  be  employed ;  the  strabismus  is  therefore  sometimes 
constant,  continual,  sometimes  intercurrent  and  periodic. 

In  alternating  strabismus  it  often  happens  that  during  the  fixation  of  near  objects  the  one 
eye  always  squints,  and  during  the  fixation  of  distant  objects  the  other  eye  always  squints ;  or 
that  in  observing  objects  situated  in  a  certain  direction  laterally  in  the  visual  field,  a  certain 
eye  is  always  turned  in. 


2.  The  angle  of  squint  varies  very  much  in  size  in  different  cases,  and  also  in  one 
and  the  same  case,  according  to  the  prevailing  relations  within  tolerably  wide 
limits,  as  more  exact  investigations  have  demonstrated  as  opposed  to  the  views 
hitherto  held. 


By  the  squint  angle  we  do  not  understand,  as  many  believe,  the  angle  e  two  visual 

lines  enclose  with  one  another,  or  in  other  words  the  ever-variable  convergence  ;  but 

rather  the  difference  of  the  two  main  angles,  i.e.,  that  angle  which  thj^isual  line  of  the  fixing 
and  deviated  eye  incloses  with  the  main  line,  in  fixing  an  object  led  in  the  median  plane. 


The  size  of  the  squint-angle  is  dependent  as  wel^uydh  the  amount  of  converg¬ 
ence  necessary  to  the  fixation  of  an  object,  as  upo^he  visual  direction. 

If  a  suitable  object  within  the  median  plane  ©gradually  brought  near  the  eyes 
of  the  patient,  we  in  fact  observe  very  freqwffiffy,  that  only  the  healthy  eye  makes 
proportionate  movements  of  adduction  wk^imthe  normal  range  of  convergence,  but 
the  squinting  eye  does  not ;  its  move^jjts  soon  become  very  irregular,  and  finally 
entirely  cease,  so  that  the  two  vispal©ies  come  into  an  entirely  different  opposing 
position. 

In  a  lower  degree  of  strabism^^he  squinting  eye,  it  is  true,  follows  the  fixing  eye  up  to  a 
certain  limit,  so  that  the  anaiAaif  squint  does  not  seem  essentially  changed.  If,  however,  the 
object  is  brought  still  net^^vtlie  squinting  eye  falls  into  irregular,  jerking  movements,  turns 
towards  spasmodically^ro$hgs  back  however  to  a  certain  extent,  until  it  becomes  fixed  in  a 
definite  position,  andVierefore  repeats  exactly  the  behavior  of  normal  eyes,  when  the  object 
of  fixation  is  brc^lwq^side  the  limit  of  the  natural  range  of  convergence.  The  examination 
then  always  sWv^a  considerable  lessening  of  the  deviation.  This  is  frequently  even  zero, 
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CONVERGENT  SQUINT. 


and  in  very  short  distances  has  even  become  negative,  and  the  visual  line  of  the  squinting  eye 
falls  behind  the  point  of  fixation.  In  other  cases,  the  squinting  eye  follows  immediately  the 
object  advancing  in  the  median  plane  inwards  in  very  irregular,  jerking  adduction,  and  then 
remains  fixed  in  a  certain  position.  Not  uncommonly,  and  even  as  a  rule  in  high  degrees  of 
strabismus,  the  capacity  for  convergence  of  the  squinting  eye  is  almost  entirely  gone,  it  remains 
immovably  in  its  position,  while  the  other  eye  follows  with  corresponding  rapidity  and  regu¬ 
larity  the  object  advancing  in  the  median  plane.  If  then  the  deviation  is  not  too  considerable, 
the  patient  appears  to  squint  only  when  he  regards  distant  objects.  In  the  same  measure, 
however,  as  the  object  shortens  its  distance,  the  angle  of  squint  diminishes  in  size,  and  finally 
becomes  zero  or  even  negative,  and  in  some  cases  the  eye  even  deviates  suddenly  with  a  jerk 
considerably  outwards,  at  a  certain  distance  of  the  object. 


and  tl 
shows. 


In  the  same  way  the  visual  direction  at  the  time  of  examination  exerts  an  influ¬ 
ence  upon  the  size  of  the  angle  of  squint.  In  general,  we  may  say  that  lowering 
the  visual  plane,  as  well  as  direction  of  the  glance  towards  the  side  of  the  squinting 
eye  increase  the  angle  of  squint,  while  on  the  contrary  elevation  of  the  visual 
plane,  and  lateral  direction  of  the  glance  in  the  course  of  the  squinting  muscle 
diminish  the  squint-angle.  By  the  employment  of  more  exact  means,  a  considera¬ 
ble  irregularity  in  the  movements  of  the  squinting  eye  as  a  rule  makes  its  appear¬ 
ance,  a  disproportionate  variation  of  the  deviated  visual  line,  especially  in  its 
excursive  movements.  The  direction  of  the  glance  towards  the- side  of  the  fixing 
eye  sometimes  suffices  in  smaller  squint-angles  to  completely  mask  the  cosmetic 
defect.  At  the  same  time,  as  will  be  subsequently  shown,  the  more  correct  position 
Of  the  squinting  eye  to  the  object  of  fixation  facilitates  the  determining  the  posi¬ 
tion  and  nature  of  objects.  The  patients  also  as  a  rule  soon  become  conscious  of 
this  advantage,  and  finally  accustom  themselves  by  continued  practice  to  a  very 
peculiar  position  of  the  head,  corresponding  to  the  direction  and  degree  of  the 
squint,  which  often  produces  the  impression  of  a  diminution  of  the  strabismus. 
They  turn  the  face  towards  the  side  of  the  squinting  eye,  so  that  the  fixing  eye 
deviates  forwards,  the  squinting  one,  on  the  contrary,  somewhat  backward.  The  mus¬ 
cles  of  the  neck  then  enter  into  new  associated  relatio^w^i  the  muscles  of  the 
eyes,  which  often  become  so  firmly  rooted,  that  even  Operative  removal  of  the 

squint,  the  normal  position  of  the  head  does  not  retaQs  ( Qraefe .) 

On  the  whole,  the  variability  of  the  squint  rffrpe  only  becomes  very  evident, 
when  the  object  to  be  fixed  by  means  of  itsparsioon,  requires  great  degrees  of  con¬ 
vergence  and  excursive  rotations  of  the  lin^oj^sion.  Doubtless  this  is  only  a  little 
in  excess  of  what  occurs  normally,  in  s(C faFas  in  functional  integrity  of  the  mus¬ 
cular  system  of  the  eye  the  angle  °0m  vergence  of  the  visual  lines  cannot  go 
beyond  a  certain  size  and  seems  to^  confined  within  so  much  narrower  limits,  the 


farther  the  direction  of  vision  i 
space.  Just  as  under 


removed  from  the  center  of  the  binocular  visual 
norm^jj^j^fiditions  the  more  excursive  directions  of  vision, 
which  limit  and  render  diflTNm  the  easy  fixation  of  an  object,  are  rendered  super¬ 
fluous  by  correspondin<fmJ>vements  of  the  head,  so  does  the  person  squinting  make 
use  of  but  a  small4  jgrtion  of  the  motive  power  of  his  eyes,  he  maintains  under  a 
suitable  position  o^ylle  head  a  certain  visual  direction,  which  is  useful  for  the  best 
possible  co-oi;d^^Ton  of  his  squinting  eye,  and  by  practice  may  also  easily  be  main¬ 
tained.  TOt^ywere  is  formed  to  a  certain  extent  a  new  visual  space,  within  which 
the  squiiit-afcgle  varies  but  little.  Hence,  if,  -when  an  object  of  fixation  is  deter- 
mined^Swt  in  this  new  visual  space,  the  healthy  eye  be  covered  and  the  squinting 
on^foTCed  to  direct  its  visual  line  to  the  object,  the  first  immediately  deviates, 
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CONCOMITANT  SQUINT — METHOD  OF  EXAMINATION. 


SOI 


and  this  secondary  deviation  is  as  a  rule  equal  to  that  which  the  squinting  eye 
shows,  when  the  object  is  fixed  by  the  sound  eye. 

It  is  believed,  that  this  is  particularly  the  case  in  monolateral  strabismus,  and  hence  this 
form  has  received  the  special  name  of  “concomitant;  ”  still  similar  conditions  are  also  found 
in  the  alternating  or  binocular  strabismus. 

The  peculiar  relations  between  the  two  visual  axes  furnish  important  aids  in 
deciding  the  existence  of  a  strabismic  deviation,  its  affection  of  one  or  both  eyes,  the 
constancy  and  periodicity  of  the  squint,  as  well  as  the  influence  which  the  distance 
of  the  objects  fixed,  and  their  relative  position,  have  upon  the  occurrence  of  the 
strabismus. 

For  this  purpose,  the  surgeon  places  himself  directly  opposite  the  squinting 
patient,  and  causes  him  to  “fix”  some  small  object,  which  is  alternately  brought 
toward  and  removed  from  him,  in  his  median  plane  of  vision,  or  is  moved  in  a 
circle  perpendicular  to  this.  The  deviation  of  one  eye  then  appears  quite  plainly. 
We,  however,  succeed  much  more  certainly,  if,  with  first  one  and  then  another  posi¬ 
tion  of  the  object,  one  eye  and  then  the  other  is  covered  by  the  hand  or  a  shade. 
If  the  squinting  eye  be  covered,  it  will  keep  its  position  unchanged,  as  well  as  the 
healthy  eye.  But  if  the  fixing  one  be  covered,  the  circumstances  are  generally 
reversed,  and  remain  so,  so  long  as  the  eye  which,  under  the  existing  circumstances, 
does  not  squint,  is  hindered  in  its  fixation ;  but,  at  the  moment  the  hand  is  removed, 
the  squinting  eye  springs  back  into  its  false  position,  while  the  other  again  assumes 
the  fixation  of  the  object. 

Exceptions  to  this,  however,  occur.  In  concomitant  strabismus  it  sometimes  happens  that 
when  the  squinting  eye  has  become  the  one  engaged  in  fixation,  on  account  of  covering  the 
healthy  one — that  is,  after  the  latter  has  been  uncovered — it  retains  its  position,  at  least  for  a 
time.  In  alternating  strabismus  this  occurs  quite  frequently.  The  squinting  eye  is  in  many 
cases  mechanically  hindered  by  degeneration  of  the  squinting  muscle,  or  weakness  of  its 
opponent,  from  fixing  objects,  or  is  unable  to  do  so  on  account  of  great  amblyopia. 


The  above-described  condition  of  both  eyes  is  a  valuable  aid  in  iguishing  an 


actual  strabismus  from  an  apparent  one.  In  the  latter  the  deviati^x£jbf  both  eyes  is 
generally  the  same ;  in  other  words,  it  is  symmetrical.  The  oosCSm.  of  the  globe  to 
the  object  of  fixation  does  not  c  r  be  covered,  since 

j both  eyes  “fix,”  and  finally,  in  c  dsion  results,  with 

proper  estimation  of  the  solidity  « 


the  object  of  fixation  does  not  c  r  be  covered,  sii 
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| both  eyes  “fix,”  and  finally,  in  c  dsion  results,  with 

proper  estimation  of  the  solidity  i 


proper  estimation  of  the  solidity  i 
The  probable  size  of  the  angle  of  squir 


j  The  probable  size  of  the  angle  of  squint  may  b^S^easured  from  the  magnitude 
°f  the  excursion  which  the  eye  makes  in  the  exociSment  mentioned.  This  is  prac- 
hcally  of  great  importance,  since  the  amount^Mjflhe  deviation  has  very  much  to  do 
p'itli  the  prognosis  and  treatment. 


j  The  probable  size  of  the  angle  of  squint  may  b^S^easured  from  the  magnitude 
pf  the  excursion  which  the  eye  makes  in  the  exociSment  mentioned.  This  is  prac- 
ptcally  of  great  importance,  since  the  amount^Mjflhe  deviation  has  very  much  to  do 
p'itli  the  prognosis  and  treatment. 


On  the  other  hand,  the  reciprocal  po^t^mOT  the  vertices  of  the  two  corneae  affords  no 
trustworthy  means  of  such  an  estimatioiLurifess  the  position  of  the  optical  centers,  that  is,  the 
pie  which  the  visual  lines  make  with.tlietong  corneal  axis,  has  been  accurately  determined. 

I  This  circumstance,  makes  the  hoi&Qeter  or  strabometer  recommended  for  a  measurement 
r  toe  degree  of  str  1  '  P  ^ifitle  practical  value  (Ed.  Meyer),  even  if  the  method  of 

pertaining  the  ve  rnese,  without  exact  and  complicated  instruments,  were 

r°re  trustworthy  th 
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3.  The  mobiliri^gXthe  eyes  is  but  slightly  impaired  in  pure  and  not  very  old 
fcbispaus,  either  iiNaie  course  of  the  affected  muscle  and  its  antagonist,  or  in  any 


Atlie  eyes  is  but  slightly  impaired  in  pure  and  not  very  old 
ue  course  of  the  affected  muscle  and  its  antagonist,  or  in  any 
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other  direction.  This  law  is  without  exception  in  alternating  strabismus.  In 
monocular  squint,  especially  in  cases  of  a  high  degree,  the  rule  has  some  limitations, 
inasmuch  as  the  sum  of  the  mobility  in  the  course  of  the  squinting  muscle,  and  its 
antagonist,  nearly  or  quite  approaches  the  normal,  but  the  whole  field  of  the  motion 
is  a  little  displaced  toward  the  side  of  the  deviated  muscle,  so  that  on  this  side  the 
mobility  is  a  little  increased,  but  on  the  opposite  side  is  diminished  to  about  the 
same  extent.  The  reason  of  this  lies  in  the  excess  in  power  of  the  squinting  mus¬ 
cle,  which  is  seen,  not  only  as  opposed  to  its  partner  of  the  opposite  side,  but  also 
to  the  antagonist  of  the  same  side.  ( Qraefe .) 

The  reason  for  this  lies  in  the  increased  innervation  of  the  converging  muscles. 

4.  A  necessary  consequence  of  the  squint  is  the  representation  of  the  object  of  fixa¬ 
tion  upon  points  of  the  retinae  which  do  not  correspond,  and  which  are  very  different 
generally  in  the  estimate  of  their  width.  Nevertheless  binocular  diplopia  appears 
spontaneously  only  very  exceptionally  in  pure  strabismus  convergens,  and  then  during 
the  stage  of  development,  since  the  patients  notice  a  certain  shifting  at  the  moment 
of  deviation,  and  immediately  afterwards  a  separation  of  the  images.  This  ap¬ 
pearance  is  moreover  always  very  transitory,  and  can  be  very  rarely  demonstrated 
on  account  of  the  tender  age  at  which  convergent  squint  usually  commences. 
When  the  strabismus  has  already  become  firmly  established,  even  if  only  in  a 
periodic  form,  spontaneous  diplopia  is  never  observed,  and  artificial  maneuvers  are 
necessary  to  produce  it.  Sometimes  it  is  sufficient  to  concentrate  the  attention  upon 
an  object  situated  in  the  direction  of  the  deviating  line  of  vision,  in  order  to  cause 
the  squinting  eye  to  perceive  the  corresponding  phantom  image  of  the  object  of 
fixation.  Generally  the  fixing  eye  must  be  covered  with  colored  glasses,  and 
the  best  are  dark-red,  in  order  that  the  binocular  diplopia  may  manifest  itself. 
These  manceuvers,  however,  avail  only  in  a  certain  class  of  cases,  where  a  constant 
monocular  strabismus  has  already  existed  for  a  long  time,  especially  when  the  func¬ 
tional  energy  of  the  central  parts  of  the  diverging  retina  has  already  suffered  con¬ 
siderably,  without,  however,  having  become  incapable  cri  perceiving  qualitative 
impressions.  When  the  energy  of  the  central  zones^tffyie  retina  has  remained 
almost  normal,  double  images,  in  a  constant  monol^pfl  squint,  cannot  be  gained 
by  these  means,  and  we  succeed  still  less  in  thqfjQKodic  and  alternating  forms  of 
strabismus.  (Alf.  Graefe.)  yQp 

The  relative  position  of  the  double  under  such  circumstances,  homo¬ 

nymous,  corresponding  to  the  excessive  ^o^pSrgence  of  both  visual  lines ;  when  the 
left  eye  is  covered,  the  left  ph antoml^m age  disappears  ;  and  when  the  right  eye  is 
covered,  the  right  disappears.  Q 

With  insufficient  foresight,  de^^fns  may  easily  creep  in  in  this  connection,  even  on  the  | 
part  of  intelligent  patients.  the  fixation  of  a  suitable  object,  the  fixing  eye  be 

quickly  covered,  the  squint&^s^4  immediately  directs  itself  to  the  object,  and  the  patient 
thinks  that  the  phantoywiiC^e  of  the  latter  has  disappeared.  In  order  to  obviate  these  errors, 
the  squinting  eye  muslin)  covered,  therefore,  very  slowly  by  a  screen  rising  gradually  fi'om 
below  upwards,  and^nly  to  half  its  extent,  so  that  the  image  of  the  object,  a  vertical  stripe  is 
the  best,  remainsjmj^11  sight  of  the  eye.  Then  the  deviated  eye  and  its  phantom  image  o 
not  leave  thein^si£/fcion,  and  errors  are  impossible. 

The^rahu  distance  of  the  double  images  never  corresponds  to  the  degree  of 
viatioja  rmd  distance  of  the  object,  but  is  smaller,  not  only  in  regard  to  these  coni 
dHtftai^but  under  all  circumstances.  (Alf.  Graefe,  Schweigger .)  Its  explanation 
Xffere,  as  a  rule,  many  difficulties,  particularly  in  unpracticed  patients,  on  accoun| 
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of  the  very  great  variations,  which,  without  regard  to  any  errors  of  observation, 
may  be  occasioned,  on  the  one  hand,  by  the  change  in  position  of  the  object,  on  the 
the  other  by  voluntary  spontaneous  changes  in  innervation. 

Very  extensive  errors  of  observation  proceed  from  an  incorrect  and  perhaps  even  varying 
position  of  the  head  to  the  object.  They  must  be  overcome  by  perfect  control  of  the  latter,  in 
default  whereof  every  experiment  with  the  same  individual  and  the  same  position  of  the  object, 
yields  different  results. 

In  the  variations  of  the  lateral  distances  of  the  double  images  dependent  upon  the  position 
of  the  object,  the  variability  of  the  squint-angle  is  faithfully  reflected.  If  the  object  is  brought 
gradually  near  in  the  median  line,  the  phantom  images  approach  each  other  more  and  more, 
begin  frequently  to  oscillate  irregularly,  and  then  suddenly  spring  together  with  a  jerk,  long 
before  they  have  approached  near  enough  for  the  edges  to  touch.  By  a  further  lessening  of 
the  distance  of  the  object  it  not  uncommonly  happens  that  they  again  separate  from  one  another 
and  appear  crossed. 

Similar  variations  occur  in  excursive  changes  of  the  direction  of  vision.  The  lateral  dis¬ 
tance  of  the  double  images  and  often  their  inclination  to  each  other,  also  become  different, 
when  the  visual  line  deviates  in  a  vertical,  horizontal  or  oblique  direction  from  the  median 
line.  The  double  images  approach  each  other,  when  the  glance  is  turned  upwards,  or  turned 
away  horizontally  from  the  median  line  towards  the  side  of  the  fixing  eye.  In  the  latter,  we 
often  see  them  suddenly  spring  together,  and,  when  the  visual  direction  is  changed  still  farther 
towards  the  same  side,  sometimes  a  new  separation,  in  which,  however,  it  is  generally  ex¬ 
tremely  difficult  to  convince  one’s  self,  whether  the  double  images  are  crossed  or  not.  The 
double  images,  on  the  contrary,  separate  from  one  another,  when  the  visual  plane  is  turned 
downwards,  or  the  visual  line  is  turned  towards  the  side  of  the  squinting  eye.  It  is  very  pro¬ 
bable  that  these  changes  in  the  lateral  distance  of  the  phantom  image  depend  upon  normal 
conditions,  namely,  upon  the  difficulty,  increasing  with  the  deviation  of  the  visual  line  from' 
the  median  line,  of  producing  great  degrees  of  convergence. 

The  third  category  of  variations  is  the  most  remarkable.  These  are  apparently  not  subject 
to  any  rule,  and  thwart  every  series  of  experiments  in  the  most  disturbing  manner.  They 
appear  particularly  in  individuals  who  are  examined  for  the  first  time  for  double  images,  or 
|  who  have  gained  but  little  practice  in  diplopia.  These  variations  manifest  themselves  in  some 
cases  by  a  very  tenacious  maintenance  in  a  certain  lateral  distance,  when  the  object  changes 
its  distance  and  relative  position  to  the  median  plane.  If,  however,  a  certaii^imit  in  this 
or  that  direction  is  overstepped,  it  not  uncommonly  happens,  that  the  pli^^njimage  sud¬ 
denly  and  by  jerks,  makes  a  disproportionately  great  change  of  position.  ^«imilar  condition 
of  things  appears  in  the  use  of  prisms.  It  sometimes  appears  as  jJ^NTlatter  had  lost  all 
influence  upon  the  lateral  distance  of  the  double  images,  since  the  laJrtx^does  not  change  when 
we  place  gradually  stronger  and  stronger  prisms  with  the  base  inw^w  or  outwards  before  the 
eye.  If,  however,  the  angle  of  refraction  exceeds  a  certamtjkrfre,  then  the  phantom  image 
either  disappears,  or  else  appears  suddenly  considerably  ctsplickd,  and  has  possibly,  from 
being  homonymous,  become  crossed,  and  vice  versa.  In  a^ost  cases,  however,  we  find  in  such 
experiments  a  very  irregular  movement  to  and  fro  of  th^phntom  image.  Its  lateral  distance 
often  varies  during  the  same  experiment,  sometimea^or  a  time  increases  proportionally  with  a 
gradual  change  of  the  position  of  the  object,  thfcuCmddenly  falls  in  order  again  to  rise,  Arc. 
There  is  no  doubt  that  changes  in  the  position head  often  exert  a  very  considerable  in¬ 
fluence  in  careless  experimentation.  The  ^^flfources,  however,  are  certainly  the  voluntary 
corrective  innervations,  which  can  be  out  up  to  a  certain  limit.  In  fact,  by  prolonged 

practice  in  diplopia,  these  variations  {be&me  gradually  slighter  and  less  irregular,  and  the 
patients  even  obtain  finally  a  certampower  over  the  lateral  distance,  so  that  they  can  approx- 
lmate  the  but  little  distant  doubJjVrSlges  at  will,  or  let  them  even  cover  each  other.  There 
,  has,  however,  been  founded  unCJtliis  observation  a  peculiar  method  for  the  cure  of  squint 
without  operation  h  consists  in  presenting  to  each  of  the  two  eyes  an  object, 

whose  double  images  m«l|r)m5tually  by  practice  be  made  to  blend.  But  it  has  been  proven  that 
this  blending,  wherever  iV  really  occurs,  is  only  apparent,  and  that  the  double  images  do  not 
fall  together,  but^ia$%  cover  one  another,  and  that  this  usually  takes  place,  in  spite  of  a  still 
Vei7  considerate  oration  of  the  squinting  eye.  (Alf  Graefe ,  Schweigger. ) 


80T  EXPLANATION  OF  DIPLOPIA - DIPLOPIA  AFTER  TENOTOMY. 


5.  If  tlie  lateral  distance  of  the  double  images  does  not  correspond  to  the  degree 
of  deviation,  this  cannot  be  as  such  the  proximate  cause  of  the  diplopia.  Every¬ 
thing,  indeed,  points  to  the  fact  that  the  non-adaptation  of  the  squinting  eye,  which 
appears  in  simple  shutting  off  of  the  fixing  eye,  is  caused  solely  by  the  anatomically 
demonstrated  changes,  which  the  squinting  muscle  and  its  antagonist  usually  un¬ 
dergo  in  old  cases  of  strabismus  convergens,  and  is,  therefore,  based  upon  the  dis¬ 
proportion,  which  is  developed  between  the  conscious  amount  of  innervation  and 
the  actual  power  of  the  hypertrophied  or  degenerated  squinting  muscle,  as  well  as 
of  its  antagonist,  wiiicli  has  gradually  become  atrophic.  Every  essential  difference 
between  the  deviations  of  projection,  which  are  called  forth  by  strabismus,  para¬ 
lysis,  spasms,  mechanical  impediments  to  motion,  etc.,  is  consequently  also  wanting, 
and  every  one  of  these  cases  of  diplopia  must  be  grouped  in  one  and  the  same 
category,  according  to  their  nature. 

This  defective  consciousness  of  the  position  of  the  squinting  eye  in  cases  where  diplopia  may 
easily  be  produced  by  simply  shutting  off  the  fixing  eye,  is  constantly  manifested  very  dis¬ 
tinctly  in  monocular  vision,  as  the  patients,  when  the  usually  fixing  eye  is  covered,  as  a  rule 
miss  an  object  held  before  them,  and  they  pass  by  it  towards  the  side  of  the  antagonistic 
muscle,  when  they  attempt  to  touch  it  by  a  rapid  movement  with  the  finger. 


G.  The  main  proof  of  the  dependence  of  the  non-adaptation  of  the  deviated 
retina  upon  the  incongruity  between  the  conscious  innervation  and  the  effective 
action  of  the  muscles  under  consideration,  lies  in  the  circumstance  that  in  strabismus 
entirely  similar  deviations  of  projection  are  caused  as  wrell  by  morbid  changes,  as 
artificially  by  a  tenotomy  of  the  muscles.  As  an  actual  fact,  the  lateral  distance  of 


tbe  double  images,  which  usually  appear  after  operations  for  strabismus  so  fre¬ 
quently,  sometimes  temporarily,  sometimes  persisting  with  the  greatest  obstinacy 
for  a  long  time,  manifests  itself  without  any  relation  to  the  actual  position  of  the 
squinting  eye  obtained  by  the  operation.  Under  all  circumstances,  it  rather  corre¬ 
sponds  merely  to  the  amount  of  displacement  backward  itself,  and  in  cases  in  which 
there  already  existed  before  the  operation  a  diplopia,' upon  the  mechanical 
preponderance  of  the  squinting  muscle,  it  is  proporti^x!  to  the  difference  which 
results  from  the  former  plus  and  the  present  minum^ the  mechanical  ability  of  the 
tenotomized  muscle  to  perform  its  work. 


If  we  examine  patients  after  a  tenotomy,  vtfT&Si^that  the  double  images,  even  when  there 
is  no  spontaneous  diplopia,  become  manifest.  S^jj&vering  the  fixing  eye,  much  easier  than  be¬ 
fore  the  operation,  and  may  even  be  oftemj^rceived  at  will  without  any  external  assistance. 
They  at  first  show  the  same  variations  as  (*£/3re  the  operation,  yet  the  variations  become  more 
and  more  limited  with  constant  exerci^*while  at  the  same  time  the  will  gains  a  very  remark¬ 
able  influence  upon  the  position  of  tffhe  phantom  image.  The  lateral  distance  of  the  double 
images  is  always  entirely  chary  •Hie  tenotomy,  the  phantom  image  of  the  squinting  eye 

advances  from  its  former  poS^n  in  the  course  of  the  muscle  displaced  backwards  by  the 
tenotomy,  it  has  approacJflTdxJle  image  of  the  fixing  eye,  or  what  is  usually  the  case,  it  has 
passed  considerably  beyoVi^10  latter,  so  that  the  double  images,  from  being  homonymous,  have 
become  crossed.  A  lessening  of  the  former  deviation  in  projection,  by  which  the  double 
images  remain  hon»^j^ous5  Is  only  met  with  when  their  lateral  distance  was  proportionally 
greater  befor^  ttrs^freration,  and  when  the  backward  displacement  of  the  muscle  proved  much 
too  slight,  qi^vfoerefore,  particularly  in  old  cases  of  strabismus  of  a  high  degree,  when  the 
operative  ^^^htion  proved  much  less  than  was  required.  In  all  other  cases  the  double  images 
reverse^Yeir  relative  position  to  one  another,  and  their  lateral  distance  appears  so  much  the 
gredK£r\ii^er  the  operation,  the  smaller  it  was  before  the  tenotomy  and  the  greater  the  curve 
around  which  the  insertion  of  the  muscle  was  displaced  backward.  The  new  actual  posi- 
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tion  of  the  squinting  eye  is,  therefore,  without  any  marked  influence.  In  fact  we  often  find 
crossed  double  images  after  the  tenotomy,  in  spite  of  a  very  considerable  deviation  inwards 
still  existing.  But  the  binocular  diplopia,  with  relatively  reversed  position,  and  considerable 
lateral  distance  of  the  double  images,  makes  its  appearance  so  much  the  more  certainly,  when 
the  amount  of  displacement  backward  was  equal  to  the  need,  or  when  even  an  over-correction 
hacl  taken  place,  whilst  previously  either  no  diplopia  at  all  or  else  one  with  very  slight  distance 
of  the  double  images  existed. 

7.  If  now  the  deviation  in  projection  of  the  squinting  eye  can  be  laid  solely  to 
the  account  of  a  disproportion  between  the  degree  of  conscious  innervation  employed 
and  the  actual  capacity  of  the  muscles  in  question,  the  deviated  eye  must  be 
thoroughly  aware  of  its  position,  so  long  as  a  pure  strabismus  exists.  And  so  it 
is.  To  explain  this  we  may  again  adduce  the  fact  that  double  images  can  never  be 
obtained  by  simply  covering  the  fixing  eye  with  dark  glasses  in  more  recent  cases 
of  continuous  squint,  but  particularly  in  cases  of  periodic  and  alternating  squint, 
though  they  may  be  sometimes  by  excursive  turning  of  the  glance  and  by  prisms, 
especially  with  the  base  held  vertically ;  but  that  then  the  changes  resulting  in  the 
distance  and  position  of  the  phantom  image  agree  with  those  which  appear  in  the 
functional  integrity  of  the  muscles  of  the  eyes,  when  the  object  maintains  the  same 
position,  or  when  prisms  of  equal  refractive  value  and  similar  position  are  employed. 
(Mf.Graefe.) 

On  the  contrary,  the  continual  success  of  the  attempt  to  grasp  at  an  object  with 
the  finger,  the  fixing  eye  being  covered,  furnishes  but  weak  proof.  It  is  also  of  but 
very  little  account  that  the  deviated  retina  of  the  squinting  eye  does  not  remain  in¬ 
active  in  the  visual  act,  but  the  visual  field  of  the  patient  increases  considerably 
towards  the  side  of  the  squinting  eye,  since  it  enables  a  perception  at  least  of  objects 
situated  in  the  corresponding  monocular  portion  of  the  field  of  vision,  and  projects 
these  also  in  the  corresponding  direction  outwards,  when  no  material  changes  in 
the  muscle  can  be  assumed.  But  we  should  place  the  very  least  reliance  on  the  cir¬ 
cumstance,  that  by  the  erection  of  a  vertical  screen  between  both  ojxVi  eyes,  and, 
therefore,  by  complete  separation  of  the  two  fields  of  vision,  the  det™^ retina  can 
be  forced  in  its  totality  into  participation  of  the  visual  act,  an^jjnen  manifest  a 
correct  appreciation  with  surrounding  objects  throughout  its^Kn-e  extent,  since  it 
admits  of  perception  of  all  objects  situated  in  its  field,  imQlrojects  these  exactly 
outwards,  so  far  as  it  is  a  question  of  direction.  We  m^V^ith  a  similar  power  in 
cases  in  which  the  power  of  adaptation  of  the  cle/iatYuS  retina  has,  without  any 
doubt,  suffered  in  a  high  degree,  in  strabismus  di^^ens,  after  tenotomies,  even  in 
paralysis  existing  for  a  long  time.  It  always  i^^ears  more  evident  that  practice 
enables  the  patients  to  correct  false  project  by  their  own  judgment.  This  is 
very  evident  after  a  double  tenotomy,  andjQNpases  in  which  a  muscular  paralysis 
exists  in  the  only  eye  capable  of  visioi 

8.  Binocular  vision  does  not  o cc^'tfmstr  abismus  ;  the  impressions  of  the  deviated 
eye,  as  far  as  they  come  from  objc\ts^vliich  lie  within  the  visual  field  of  both  eyes, 
are  not  perceived  by  reason  of  incongruity  of  both  retinas,  but  are  suppressed, 
and  this  so  much  the  more  sjjfTyy  and  completely,  the  less  the  energy  of  the  deviated 
retina  has  suffered.  Tliejj^sfei  of  the  merely  monocular  vision  of  those  who  squint 
bes  in  the  universal  c^roj^of  a  correct  estimate  of  perspective  in  the  falling  experi¬ 
ment  conducted  with  (5h*e.  The  squinting  individual  estimates  the  perspective,  in 
which  the  centr^rSS^ression  of  the  fixing  eye  appears,  solely  in  accordance  with 
die  amount  o  ^accommodation  employed,  and  according  to  relatively  external  fac- 
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tors,  according  to  the  perspective,  to  the  relation  of  the  size  of  the  image  perceived 
to  the  known  size  of  the  object,  Ac.  When  these  aids  are  at  hand  in  sufficient 
amount,  the  estimate  of  the  distance  of  the  object  is  approximately  correct,  so  that 
persons  who  squint  can  occupy  themselves  with  the  finest  work.  When,  however, 
such  means  are  not  at  hand,  as  in  the  falling  experiment,  the  estimate  of  the  per¬ 
spective  space  is  very  variable,  the  patient  is  only  acquainted  with  the  absolute  and 
relative  direction  of  the  object  in  the  field  of  vision. 


In  contradiction  to  this,  it  has  been  recently  often  asserted  that  the  impressions  of  the 
squinting  eye  increase  in  intensity  those  of  the  fixing  eye,  and  even  that  stereoscopic  vision 
may  exist  in  persons  affected  with  strabismus.  Hence  we  were  induced  to  suppose  that  a  new 
condition  of  identity  of  both  retinas  was  formed,  by  means  of  which  the  patient  is  enabled  to 
see  simply  binocularly,  and  to  project  correctly  the  objects  of  the  common  field  of  vision  in 
direction,  distance,  and  respective  position,  according  to  the  geometrical  proportions.  (Alf. 
Grctefe,  Schweigcjer.)  It  is,  however,  evident  that  in  the  variability  of  the  squinting  angle,  a 
new  relation  of  identity  cannot  possibly  satisfy  these  demands,  rather  that  a  different  relation 
of  identity  would  be  necessary  for  every  position  of  the  eyes,  which  is  absurd.  No  relation  of 
identity  can  be  constructed  upon  the  basis  of  binocular  single  vision ;  the  binocular  single 
vision,  with  separate  retinal  images,  has  been  long  since  demonstrated,  and  with  each  indivi¬ 
dual  point  of  one  retina  a  great  number  of  points  of  the  other  retina  must  thus  be  identified, 
as  if  reversed. 

In  addition,  we  conclude  that  those  observations  of  an  increase  of  the  central  impressions  of 
the  fixing  eye  by  the  squinting  eye,  as  well  as  the  observations  of  stereoscopic  vision,  certainly 
depend  upon  a  self-deception.  In  fact  intelligent  patients,  so  far  as  we  can  examine  such,  find 
no  difference  in  the  distinctness  of  perceptions  gained  from  a  fixed  object,  when  we  place,  un¬ 
known  to  them,  a  screen  before  the  deviated  eye.  The  same  holds  good  also  in  experiments 
with  stereoscopes.  It  cannot  be  denied  that  persons  who  squint,  by  great  attention,  see  the 
objects  of  the  field  of  vision  in  perspective.  Still,  patients  with  one  eye  do  not  even  refer  all 
their  simultaneous  visual  impressions  to  one  and  the  same  surface,  but  are  able  to  estimate  the 
perspective  distances  very  well  within  certain  limits  from  the  division  of  light  and  shadow 
from  the  perspective,  &c.,  and  no  less  to  form  a  well-drawn  stereoscopic  surface-figure  solidly 
by  means  of  mental  appreciation.  It  appears,  however,  here  also  that  covering  the  ocular  of 
the  stereoscope  corresponding  to  the  deviated  eye  by  no  means  altpjAthe  perception  of  solidity, 
which  is  certainly  proved  by  the  fact  that  here  only  mono^E^r  vision  furnishes  the  sub¬ 
stratum. 

9.  The  ability  to  suppress  an  image  is  limitecLfc&ne  central  parts  of  the  deviated 
retina,  and  that  is  to  that  region  which  furnish^Ofne  most  powerful  impressions  and 
pre-eminently  chains  the  attention.  In  alhemS^ig  strabismus  it  falls  sometimes  upon 
one,  sometimes  upon  the  other  side,  ac|omitfg  as  this  or  that  eye  is  employed  for 
fixation. 

This  region  of  suppression  can  h0Jistinctly  demonstrated  by  placing  prisms  before  the 
squinting  eye.  Double  images  thei^^pear  only  when  the  retinal  image  of  the  object  fixed  is 
displaced  by  the  prism  beyon(DaC^tam  limit.  Usually  we  only  need  weak  prisms,  when  the 
base  is  turned  upwards  or  dqwm^hrds,  but  if  the  base  be  turned  inwards  or  outwards,  we  ne 
very  strong  ones. 

Hitherto  it  has  been  possible  to  define  the  region  of  suppression  in  position 
and  size,  not  to  laws  for  its  extension  in  individual  cases.  At  any  rate,  it  does  j 
not  extendvb^^cmd  the  common  visual  field  of  both  eyes,  which,  by  reason  of  the 


viatioilO^^naturally  become  very  different  from  the  normal. 
lCL  Feniaps 


deviation 

10.  Perhaps  the  region  of  suppression  coincides  with  the  region  of  central  anees- 
the^Nv^iich  can  very  generally  be  demonstrated  in  old  cases  of  strabismus,  and 
T^jpnf  without  doubt,  is  to  be  referred  to  anopsia,  i.e.,  to  a  torpidity  of  the  retinal 
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elements  caused  by  a  permanent  functional  incapacity,  since  the  material  changes 
are,  as  a  rule,  wanting,  and  systematic  exercise  in  vision  of  the  squinting  eye  may 
again  increase  considerably  the  functional  energy  of  the  anoptic  elements,  or  even 
bring  it  back  to  the  normal  standard.  This  anaesthetic  region  varies , exceedingly  in 
extent  and  form  in  different  individuals.  Its  limits  are  often  very  indistinct,  but 
sometimes  we  meet  with  cases  in  which  it  is  sharply  defined,  and  a  stellate  figure  is 
seen  as  a  wreath  of  radiating  lines,  because  the  central  portion  remains  invisible. 
The  acuteness  of  vision  increases  within  the  anoptic  region  tolerably  uniformly  from 
the  centre  towards  the  periphery. 

Exceptionally  cases  of  real  amblyopia  are  found,  as  also  central  interruptions,  which  compel 
the  patients  to  fix  excentrically  in  monocular  vision. 

The  supposition  that  the  central  anaesthesia  of  squinting  eyes  precedes,  as  a  rule,  the  de¬ 
velopment  of  the  squint  is  refuted  most  positively  by  the  circumstance  that  anoptic  regions 
are  a  reg»ilar  occurrence  only  in  cases  of  old  squint,  and  are  almost  constantly  wanting  in  the 
first  stages  of  the  affection,  particularly  in  periodic  and  alternating  squint. 


11.  The  correct  adaptation  of  the  squinting  eye  necessarily  presupposes  the  com¬ 
plete  consciousness  of  the  position  of  the  deviated  retina  in  space.  Consequently 
the  deviation  can  only  be  the  result  of  a  voluntary  spontaneous  innervation. 

This  assertion  will  at  first  appear  strange;  still  we  should  not  lose  sight  of 
the  fact  that,  so  long  as  there  are  no  material  changes  in  the  muscular  sys¬ 
tem,  the  deviation  disappears  in  death,  in  deep  sleep,  and  in  complete  narcosis. 
Moreover,  the  influence  of  voluntary  innervation  upon  the  convergence  of  persons 
affected  with  squint  may  be  demonstrated  with  as  complete  certainty  as  upon  the 
direction  of  the  visual  axis.  At  the  commencement  of  the  affection  it  generally 
suffices  to  call  the  attention  of  the  patient  to  his  squint,  in  order  that  he  may  imme¬ 
diately  correct  the  deviation.  If  we  subject  cases  of  periodic  strabismus  to  exami¬ 
nation,  we  find,  as  a  rule,  in  every  individual  case  a  fixed  distance,  up  to  which  an 
object  situated  in  the  median  plane  can  be  brought  near  to  the  eyes,  without  any 
deviation  occurring/  Up  to  this  distance  the  convergence  is  perfectly  proportioned, 
and  binocular  simple  vision  with  direct  perception  of  perspectivert^^place,  and 
hence  no  errors  occur  in  the  falling  experiment.  If,  however,  istance  is  fur¬ 
ther  diminished,  the  squint  immediately  appears,  as  one  eye  siaffiienly,  with  a  jerk, 
turns  inward  a  certain  distance.  There  is  now  an  end  to^b^Oy^ular  vision,  and  the 
estimate  of  perspective  solidity  is  only  based  more  upop^ke  consciousness  of  the 
amount  of  accommodation  employed  and  upon  ext^m\T\ids.  Moreover,  the  con¬ 
vergence,  with  further  approximation,  of  the  fixcC  otffect  remains  the  same  as  in 
permanent  convergent  strabismus.  Up  to  a  cei^jju  limit  the  main  angle,  i.e,,  the 
angle  which  the  visual  line  of  the  deviated  a*pLof  the  fixing  eye  encloses  with  the 
main  line,  is  proportional  to  the  shorteningMrtne  distance.  If,  however,  the  object 
passes  beyond  the  limit,  the  deviation^AyJh^  to  become  irregular,  and  the  squint- 
angle  gradually  to  decrease,  as  the  of  the  squinting  muscle  becomes  insuf¬ 

ficient. 

The  deviation  which,  in^  ages  of  periodic  squint,  makes  its  appearance  by 
approximation  of  the  objp>X,To  the  main  line,  is,  without  doubt,  connected 
with  the  amount  of  ^erf^modation  necessary  to  fixation  of  the  object.  If  the 
increasing  necessity  ^^^shivergence  were  the  cause,  then  prisms  must  exercise  a 
perceptible  influence  u^on  the  squint,  which  is  not  the  case,  in  so  far  as  by  their  use 
the  distance  of  ^h^Wbject  of  fixation,  which  does  away  with  the  deviation,  remains  , 
entirely  the  is  not  removed  by  prisms  with  the  base  inwards,  and  is  not 
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brought  near  by  prisms  with  the  base  outwards.  On  the  contrary,  however,  a  very 
considerable  influencing  of  this  limit  of  binocular  vision  appears  by  the  use  of 
spherical  glasses,  which  increase  or  diminish  the  necessity  for  accommodation. 
Concave  glasses,  which,  by  unchanged  distance  of  the  object,  increases  the  amount 
of  accommodation  necessary  for  distinct  vision,  remove  the  limits  of  binocular 
vision  in  relation  to  its  refractive  value,  and,  under  some  circumstances,  cause  the 
deviation  to  appear  even  when  looking  at  very  distinct  objects.  Convex  glasses,  on 
the  contrary,  which  lessen  the  necessity  for  accommodation,  and  even  annul  it,  ap¬ 
proximate  the  limit  of  binocular  vision,  or  allow  it  to  coincide  with  the  normal 
limit,  so  that  binocular  simple  vision  takes  place  everywhere,  so  far  as  this  is  pos¬ 
sible  in  the  normal  condition. 

This  service  rendered  by  convex  glasses  which  lessen  the  necessity  for  accommo¬ 
dation,  moreover,  is  not  limited  solely  to  cases  of  periodic  squint,  but  extends  in 
general  to  cases  of  convergent  strabismus  which  have  become  permanent,  in  support 
of  the  fact  that  in  these  also  the  deviation  is  maintained  solely  by  the  uninterrupted 
necessity  of  certain  amounts  of  accommodation.  So  far,  of  course,  as  material 
changes  in  the  muscular  system  do  not  exist,  in  other  words,  when  the  deviation 
depends  solely  upon  the  innervation  for  the  squint,  such  cases  of  permanent  strabis¬ 
mus  may  be  in  fact  almost  always  corrected  by  convex  glasses  of  definite  refractive 
value,  and,  to  a  certain  extent,  changed  in  the  periodic  form.  If,  from  among 
several  convex  glasses  which  correct  the  strabismus,  we  chose  the  weakest,  we  find, 
as  a  rule,  that  correct  binocular  fixation,  with  direct  perception  of  solidity,  is  only 
possible  up  to  a  certain  limit,  but  that  this  limit  approaches  the  eye  with  the  increase 
of  the  refractive  value,  and  finally  coincides  with  the  normal  one. 

On  the  whole,  we  can  say  that  the  amount  of  accommodation,  which,  does  away 
with  the  deviation  of  the  squinting  eye,  is  in  different  patients  very  variable,  some¬ 
times  very  high,  sometimes  very  slight,  even  almost  zero,  so  that  the  patients,  during 
their  waking  hours,  must  continually  squint.  In  the  special  case,  however,  it  is 
sometimes  tolerably  fixed,  in  so  far  as  the  deviation  only  appears  and  remains  when  i 
the  latter  oversteps  a  certain  limit. 

In  so  far  now  as  the  introduction  of  a  certain  an^Stflt  of  accommodation ' 
voluntary  act,  the  deviation  also  appears  as  the  re&mfci  a  voluntary  act.  In  order  j 
to  avoid  confusion,  we  must  well  distinguish  heween  spontaneous  and  perfectly 
voluntary  movements.  It  is  only  the  coIIccti^t  coordinated  movement  compre¬ 
hending  the  deviation,  i.e.,  the  innervatiorfT>3s^he  muscle  of  accommodation  neces¬ 
sary  for  distinct  vision  of  the  object  a*id\*r  the  muscles  of  convergence  combined 
with  one  another,  which  is  voluntary /IvH  not  each  of  these  varieties  of  innervation 
for  itself ;  if  an  impulse  of  the  wilkoiaefinite  strength  is  brought  to  bear  upon  the 
muscle  of  accommodation,  an  iiYlmrration  of  definite  amount  affects  uninterruptedly 
the  muscles  of  convergenccvf0>timit,  however,  spontaneous  corrections  within  cer¬ 
tain  limits  being  excluded^^the  range  of  relative  accommodation  and  convergence! 
in  the  normal  condition  Attest,  but  in  persons  who  squint  the  variations  which,  in  [ 
the  first  experiments^giTe  the  lateral  distance  of  the  double  images. 

In  persons  wltfraftuint,  degrees  of  accommodation  of  a  definite  amount  are  co- 1 
ordinated,  qotwrtni  corresponding  but  with  excessive  degrees  of  convergence;  and! 
this  is  exD^&Jft  by  the  fact  that  forced  amounts  of  convergence  with  a  surrender  I 
of  the  bino^tlar  visual  act  bring  with  them  a  considerable  increase  of  the  maximum  | 
refr^c^HL  and  consequently  a  diminution  of  the  amount  of  a  ccommodation  necessary  I 
f ova  (definite  distance. 
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We  always  regard  the  near-point  as  the  shortest  distance  at  which  clear  and  dis¬ 
tinct  binocular  vision  is  possible,  up  to  which  the  refraction  and  the  angle  of  con¬ 
vergence  increase  proportionately.  Still,  the  convergence  and  refraction  have  here 
by  no  means  reached  the  maximum,  for  a  forced  innervation  rather  admits  of  a  still 
stronger  inclination  of  the  visual  lines  towards  one  another  and  a  further  increase 
of  the  refraction.  But  the  increase  of  the  angle  of  convergence,  and  that  of  the 
accommodation  inside  the  near-point  coordinated  to  it,  is  no  longer  proportional, 
but  the  latter  drops  perceptibly  behind  the  former,  and  a  disproportionately  large 
increase  of  convergence  is  needed  to  increase  the  refraction  to  a  certain  point.  The 
distinct  vision  of  an  object  situated  within  the  binocular  near-point  presupposes, 
therefore,  the  surrender  of  the  binocular  visual  act.  If,  under  such  circumstances, 
the  near-point  is  brought  near  the  eye,  and  thus  the  range  of  accommodation  in¬ 
creased,  a  diminution  of  the  amount  of  accommodation  evidently  results,  which  is 
necessary  for  the  vision  of  any  object  situated  within  the  distinct  visual  range ;  the 
excessive  convergence,  i.e.,  the  deviation,  appears  as  a  means  to  facilitate  the  work 
of  accommodation  by  a  surrender  of  the  binocular  visual  act. 

An  example  will  explain  this.  A  certain  occupation  requires  a  distance  of  the  object  of 
10  inches.  An  emmetrope  with  the  range  of  accommodation  A— 1.  will  need  in  addition  an 

amount  of  accommodation  q=^=-J-Q,  since  the  relative  accommodation  a=_L- — for  that 
distance.  With  hypermetropia  -A-  and  a  range  of  accommodation  q=f,  since  here  A— .1. — 
(— A-)  —  1.  If  this  hypermetrope  were  able  by  excessive  convergence  to  bring  his  near-point 
from  10"  to  6.66",  his  range  of  accommodation  would  appear  A— A}  and  consequently  a  quota 
of  accommodation  q=f  would  suffice  to  accommodate  for  10". 


Causes  and  Course. — The  most  frequent  cause  for  convergent  squint  are  occu¬ 
pations  which  require  the  employment  and  maintenance  of  a  great  amount  of 
accommodation.  Hence  convergent  squint  is  frequently  developed  at  a  very  early 
age  in  children,  whose  attention  is  often  and  continually  attracted  to  small  objects, 

I  situated  near  the  eyes,  to  whom  picture-books  and  similar  play  thin  u^Vare  offered 
for  amusement,  which  demand  clear  and  distinct  vision  at  short  distafi^Tj  As  a  rule, 
however,  convergent  squint  first  makes*  its  appearance  at  the  corm^^cement  period 
when  children  go  to  school,  when  the  children  are  compelledfVn’  hours  to  read, 
wife,  and  perform  similar  occupations.  In  accordance  A^^uthis  fact,  therefore, 
strabismus  convergens  appears  in  a  much  higher  percen£a^jQ>f  cases  in  city  children 
than  in  the  offspring  of  villagers,  especially  of  thos\^/)imtiies  that  attach  little 
|  or  no  importance  to  school  education. 

Everything  that  increases  the  necessity  for  acVmnmodation,  also  increases  the 
I  tendency  to  squint.  In  so  far,  insufficient  illujJwfition,  dark  rooms,  bad  care  of  the 
I  child  during  the  occupation,  etc.,  may  frwdppiX)ccurrence  of  the  strabismus.  Not 
I  very  uncommonly  the  wearing  of  too-stnms^  concave  glasses,  or  the  employment  for 
I  near  vision  of  concave  glasses  sui^TblWror  the  distance,  becomes  from  the  sarne- 
I reason  the  cause  of  strabismus  cojivfcfgens  in  myopes.  The  same  holds  good  of 
■opacities  of  the  dioptric  medimJ&Sicularly  of  the  cornese  of  both  eyes,  in  so  far  as 
■they  diminish  the  acuity  of  considerably. and  force  the  patients  to  bring  the 

I  objects  nearer  to  the  eyesAmJto’der  to  a  certain  extent  to  gain  distinct  perceptions. 

Direct  observations  rVVe  no  less  established  the  fact,  that  a  paralysis  in  the 
Irogion  of  ramificafifi^jf  the  oculo-pupillary  portion  of  the  third  pair  of  cranial 
perves,  as  occurvpfcxly  independently,  partly  united  with  paralysis  of  the  motor 
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muscles  of  the  eyes,  and  as  sometimes  appears  in  consequence  of  diphtheritis 
faucium  ( Bonders ),  not  very  uncommonly  lead  to  convergent  squint.  Under  such 
existing  circumstances  the  strabismus  always  develops  itself  during  the  existence  of 
the  paralysis.  When,  however,  the  innervation  to  squint  is  once  acquired  and  deep- 
rooted  in  practice,  it  never  disappears,  even  when  the  original  paralysis  has  been 
cured,  and  there  is  no  longer  any  necessity  for  the  employment  of  large  amounts  of 
accommodation. 

It  is  moreover  an  old  observation  that  convergent  squint  is  easily  developed  in 
children  after  severe  constitutional  disorders,  which  diminish  the  range  of  accom¬ 
modation  very  considerably,  even  though  merely  temporarily.  ( Arlt .) 

At  the  head  of  these  conditions  which  increase  the  necessity  for  accommodation, 
and  which  therefore  dispose  to  convergent  squint,  stands  naturally  hypermetropia. 
In  fact,  the  largest  number  of  those  persons  affected  with  convergent  squint  are 
hypermetropic.  It  is  very  probable  that  it  is  not  so  much  the  hypermetropia  alone, 
as  rather  the  hypermetropia  in  connection  with  a  relatively  slighter  range  of  accom¬ 
modation,  which  is  the  actual  standard.  Whilst  in  young,  non-squinting  hyper- 
metropes  the  range  of  accommodation  appears  very  frequently  very  much  increased, 
so  that  even  the  finest  work  can  be  accomplished  without  any  particular  effort ;  in 
squinting  hypermetropes,  even  when  the  error  of  refraction  is  very  moderate  in 
degree,  we  meet  very  frequently  with  the  inability  to  decipher  the  finest  numbers  of 
Jaeger’s  types,  the  range  of  accommodation  is  but  little  or  not  at  all  increased,  and 
sometimes  is  even  below  the  medium  amounjb. 


Among  4,000  patients  strabismus  internns  was  found  in  somewhat  more  than  2$  and  among 
all  the  hypermetropesjn  somewhat  more  than  16$.  Among  84  persons  with  convergent  squint 
there  were  80.24$  of  hypermetropes,  and  4.94$  of  myopes,  2.47$  of  emmetropes,  and  4.94$  of 
opacities  of  the  dioptric  media.  The  refraction  was  not  examined  in  7.40$.  Among  64  hyper¬ 
metropes  there  were  49,  or  more  than  f  of  the  individuals,  whose  refraction  varied  between— ^ 
and  —  jV,  hi  9  the  refraction  was  and  under,  in  6  it  was  — .  -A-  and  over.  The  highest 
degree  was  —  Among  those  cases  of  strabismus  united  with  mj^ia  there  was  one,  whose 
refraction  amounted  to  -fy,  another  with  circular  staphyloma  c«m  and  maculae  cornese, 
where  the  refraction  was  According  to  another  account  were  among  239  hypermetro¬ 

pic  children  158,  or  more  than  56$,  who  squinted,  and  amo/j^mese  there  were  9.5$  with  hyper¬ 
metropia  -b0-_ -4-L- ;  80$  with  hypermetropia  with  hypermetropia  ^g— An 

increase  of  the  percentage  according  to  the  age  aq/ro*toe  years  hitherto  spent  in  school  was 
observed  only  in  the  elementary  and  village  scho/TsVh^  not  in  the  middle-schools,  girls’  schools, 
art-schools  and  colleges. 

In  general  it  is  the  medium  degrees  of  l^S^metropia  which  furnish  the  largest  contingen 
of  cases  of  squint.  It  might  therefore  appe&P in  high  degrees  of  hypermetropia,  in  which  the 
necessity  for  accommodation  is  still  vely  increased,  as  if  the  inclination  to  squint,  m 

direct  contradiction  to  what  has  bgjQyserted,  were  slighter.  We  should  not  here  however 
overlook  the  fact,  that  high  d&M&oT  hypermetropia  do  not  frequently  occur  in  childhood, 
where  the  senile  involution  dafM^n&t  yet  concur  with  the  shortened  condition  of  the  ball,  an 
therefore  can  only  f urnisl^T  srhffll  percentage.  If  we  would  bring  more  prominently  forwar 
the  relation  per  cent,  of  wVM^uinting  and  non-squinting  high  degrees  of  hypermetropia,  the 
result  would  probabl**Cf£ear  very  different.  We  should  moreover  recollect,  that  in  determin¬ 
ing  the  degree  of  t^^ypermetropia,  it  is  generally  the  manifest  distance  of  the  far-point,  an 
not  the  actuaU  n^^^l?xtreme  distance,  which  is  measured,  and  that  during  school-time,  when 
the  children^^N^  accommodate  a  great  deal  and  continually,  very  considerable  difteiences  in 
the  refractiolvnre  concealed  by  the  increase  in  convexity  of  the  lens.  We  may  therefore 
unconcernedly  assume,  that  many  cases  of  a  medium  degree  of  hypermetropia  combined  wit 
stralo^CSsJmay  really  be  reckoned  among  the  high  degrees,  and  as  such  have  caused  the  ear  y 
anftaarance  of  convergent  squint.  Since  the  squinting  deviation  frequently  appears  long  before, 
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and  as  a  rule  at  the  commencement  of,  the  school-life,  an  additional  increase  in  the  refraction, 
and  even  a  considerable  increase  in  the  range  of  accommodation,  can  no  longer  prevail  on  account 
of  practice  and  the  consequent  hypertrophy  of  the  circular  fibres  of  the  ciliary  muscle. 


It  can  never  be  denied  that  a  large  number  of  cases  of  a  high  degree  of  hyper- 
metropia  maintain  the  binocular  act  of  vision  in  spite  of  intense  accommodation, 
and  that,  vice  versa,  convergent  squint  is  developed  often  enough  in  individuals 
who  under  the  most  favorable  conditions  are  occupied  with  small  objects,  which 
require  to  be  brought  near  the  eye.  Hence,  still  other  circumstances  must  take  part 
in  the  pathogenesis  of  convergent  squint,  and  thus  account  for  the  fact  that  in 
different  individuals  very  different  amount  of  accommodation  produces  the  inner¬ 
vation  to  squint. 

In  this  respect  certain  abnormal  conditions  are  first  to  be  considered,  which 
render  the  common  visual  act  less  valuable  or  even  destroy  it,  since  they  merely 
allow  indistinct,  distorted  or  cloudy  images  to  appear  upon  the  retina.  To  this 
category  belong  great  differences  in  the  refraction  of  both  eyes,  monocular  abnormal 
astigmatism,  and  particularly  opacities  of  one  cornea.  The  influence  which  such 
conditions  exert  upon  the  development  of  squint,  appears  in  fact  not  only  in  their 
relative  frequency,  but  also  in  the  circumstance,  that  as  a  rule  the  eye,  which  is  of 
the  least  use  for  distinct  vision,  is  the  one  which  is  subject  to  squint. 


The  greater  or  lesser  facilty  with  which  different  individuals,  even  under  normal 
conditions,  bring  about  the  innervation  for  excessive  convergence  and  suppress  the 
incongruous  images  of  one  retina,  is  of  very  great  importance.  It  is  evident  that  a 
great  development  of  this  ability  must  favor  very  much  the  appearance  of  strabis¬ 
mus,  but  that  its  absence  must  render  the  development  of  a  squint  very  difficult,  or 
even  make  it  impossible.  Besides  this,  this  facility  may  be  gradually  increased  by 
continuous  exercise,  and  consequently  the  conditions  for  the  squint  take  on  a  more 
and  more  favorable  form.  In  agreement  therewith  the  strabismus  is  aAfirst  always 
periodic,  intercurrent,  and  only  appears  when  greater  amounts  oj&CO  Inmodation 
are  called  for.  Gradually  however  the  patient  squints  more  f] 
tion  follows  more  and  more  easily,  until  finally  it  becomes 
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very  small  amounts  of  accommodation  are  only  brought  f<$^& 
the  aicl  of  the  squinting  innervation. 

It  is  not  improbable  that  a  frequent,  forced  com^r^ime,  as  is  not  uncommonly 
'practised  designedly  by  children,  prepares  the  wa^L  for  strabismus  by  the  gradual 
increase  of  the  ability  to  converge,  and  where  conditions  are  favorable  for  its 
development,  actually  calls  it  into  existem  Z&  In  fact  convergent  squint  has  been 
seen  to  prevail  in  schools  where  such  gamdL^e  practised.  (II  Cohn). 

It  may  also  be  very  easily  imaginetOQwt  small  children,  who  are  often  kept  for 
along  time  in  one  position,  whhah@rces  them  to  fix  near  objects  with  lines  of 
vision  directed  strongly  to  one  1*4$  acquire  strabismus  more  easily  (Arlt),  since 
when  the  glance  is  directed  ve&puch  to  one  side  accommodation  and  convergence 
are  difficult,  and  therefore  amounts  necessary  for  clear  and  distinct  vision  of 
near  objects  are  increasedQmd  hence  the  development  of  a  stronger  innervation  of 
the  muscles  of  the  ey^sQ^rendered  necessary. 

Finally,  experi  etoc^f orces  us  to  assume  that  the  high  degrees  of  convergence 
which  myopes  ^/TV^o  bring  to  play  in  occupations  with  small  objects,  cause  a  con¬ 
vergent  squi^iirconsequence  of  the  continual  exercise  of  the  muscles  in  question. 
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CONVERGENT  SQUINT,  WITH  MYOPIA - RESULTS. 


We  sometimes  find  in  myopes  a  convergent  squint,  which  cannot,  as  usual,  be 
brought  into  pathogenetic  connection  with  the  necessity  for  greater  amounts  of 
accommodation.  It  differs  essentially  in  certain  respects  from- the  general  rule,  and 
might  possibly  represent  a  form  of  deviation,  pathogenetically  entirely  different. 
This  form  occurs  chiefly  in  medium  degrees  of  myopia,  generally  with  but  one  eye. 
The  time  of  development  is  generally  from  the  ages  of  seventeen  to  twenty,  often 
even  in  ripe  manhood.  It  is  generally  avoided  by  the  timely  use  of  concave 
glasses,  which  allow  the  objects  upon  which  the  eyes  are  usually  engaged,  to  be 
brought  to  a  greater  distance  from  them.  Hence,  this  form  of  strabismus  is 
especially  observed  among  women,  who  are  apt  to  avoid  wearing  spectacles. 

At  first  the  squint  is  only  observed  on  looking  at  distant  objects,  and  it  then  may 
be  often  corrected  by  proper  concave  lenses.  Subsequently  the  deviation  becomes 
greater,  and  can  only  be  somewhat  lessened  by  appropriate  glasses.  The  deviation 
is  then  apt  to  be  very  excursive,  although  the  patients  “fix”  near  objects  which  lie 
within  their  distance  of  distinct  vision  very  well  with  both  eyes.  They  neutralize 
the  excess  in  power  of  the  internal  rectus  by  a  corresponding  innervation  for  abduc¬ 
tion.  ( Graefe .)  If  in  the  further  course,  the  resistance  against  which  the  internal 
recti  have  to  struggle  is  increased  by  the  rapid  growth  of  a  posterior  staphyloma ; 
or,  if  their  energy  decreases  from  any  cause  whatever,,  it  may  occur  that  one  visual 
axis  deviates  outward,  on  looking  at  near  objects,  and  inward  in  distant  vision.  In 
other  words,  convergent  strabismus  is  connected  with  divergent  (Bonders). 


Results. — The  strabismus  may  completely  disappear,  i.e.,  with  restoration  of  true 
binocular  vision.  More  frequently,  however,  the  squint  merely“disappears,  or  dimin¬ 
ishes  so  far  that  it  may  be  concealed  by  slight  lateral  movements  of  the  face,  while 
binocular  vision  is  wanting.  Since  this  change  generally  comes  on  very  gradually 
and  imperceptibly  during  the  growth  of  the  body,  it  is  usual  to  say  that  the  patient 
has  outgrown  the  squint. 

In  some  cases  the  strabismus  recedes  without  any  assistance  on  the  part  of  the 
patient,  by  regulating  his  mode  of  life  or  by  giving  up  enri<emhis  previous  occupa¬ 
tion,  even  in  spite  of  the  patient  having  busied  himself  ^w^erruptedly  with  studies 
or  objects  which  require  a  continual  and  strong  acc^Q^aation  for  the  near-point. 

Here  and  there,  according  to  individual  observation*^]^  explanation  for  this  may  be  sought 
in  a  diminution  of  the  necessary  amounts  of  accojmi^^mion  on  account  of  a  decrease  of  the 
hypermetropia,  or  its  transformation  into  myopiafo^e&r,  however,  the  hypermetropia  persists, 
and  other  circumstances,  hitherto  not  ascerta^eo^must  have  caused  the  favorable  change. 

The  strabismus  develops  much  moOeasily  when  the  frequent  and  continuous 
employment  of  large  amounts  of  affijmmodation  has  been  rendered  superfluous  by 
a  change  in  the  occupation  or  li^\A  corresponding  correction  of  an  error  of  refrac¬ 
tion,  as  the  patient  then  agal^piearns  the  tendency  to  squint,  and  accustoms  him¬ 
self  to  combine  with  g*  Vnd  greater  amounts  of  accommodation  the  corre¬ 
sponding  amounts  of  c\^ergence. 

As  a  rule,  howev©*the  strabismus  takes  deeper  and  deeper  root,  if  a  complete 
removal  of  the  carf^has  not  been  undertaken  in  time  and  maintained  with  extreme 
consistency,  however,  any  further  change  of  the  angle  of  squint  in  a  direc¬ 

tion  upwai^S?  downwards  being  excluded.  The  functional  energy  of  those  parts 
of  the  remind  belonging  to  the  new  binocular  field  of  vision  then  diminishes  more 
and  f*/)V*Vnd  finally  this  central  anaesthesia  may  assume  the  form  of  complete  and 
abTe  partial  amaurosis,  since  the  retinal  elements  probably  undergo  atrophy. 
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Sooner  or  later  the  muscles  concerned  in  the  strabismus  also  usually  undergo 
material  changes.  Consequently  the  power  of  coordination  of  the  retina  of  the  de¬ 
viated  eye  is  necessarily  injured,  which  is  shown  by  the  possibility  of  producing 
double  images.  Later  in  the  disease  we  meet  with  limitation  in  the  excursive 
ability  of  the  globe,  sometimes  to  such  a  degree  that  the  strabismus  becomes  gradu¬ 
ally  modified  to  a  luscitas. 

At  first,  only  the  squinting  muscle  is  changed.  Its  excessive  action  sometimes 
leads  to  hypersemia  and  capillary  hemorrhage  in  its  tissue,  or  even  to  actual  inflam¬ 
mation,  which  finally  cause  different  changes,  but  most  frequently  tendinous 
degeneration,  with  shrinkage.  But  much  more  frequently,  and  even  as  a  rule,  the 
muscle  sutlers  from  over-nutrition;  it  hypertrophies,  increases  in  thickness  and 
breadth,  and  thus  actually  attains  an  excess  in  power  over  its  partner,  which 
becomes  gradually  distended,  elongated,  but  at  the  same  time  loses  in  thickness 
and  breadth,  and  finally  actually  atrophies.  The  same  fate  finally  overtakes  the 
hypertrophying;  squinting  muscle.  This  gradually  degenerates  and  shrinks  to  a  thin, 
small,  extremely  rigid  and  bloodless  tendinous  string,  that  is,  of  course,  entirely 
incapable  of  muscular  contraction,  and  which,  by  means  of  its  gradual  shortening 
at  times,  occasionally  brings  about  deviations,  such  as  were  not  previously  possible 
under  the  maximal  exertion  of  its  strength.  At  last,  the  partner  of  the  squinting 
muscle  on  the  other  eye  takes  part  in  the  degeneration,  becomes  also  hypertrophied, 
and  subsequently,  like  its  distended  antagonist,  falls  into  degenerative  atrophy.  The 
mobility  of  the  fixing  eye  is  apt,  therefore,  to  be  restricted,  and  the  patient  is 
compelled  to  bring  his  eyes  into  the  proper  position  to  the  objects,  by  turning  his 
had.  ( Graefe .) 


Treatment.— This  aims  to  prevent  the  development  and  organization  of  the  squint, 
to  remove  an  already  existing  strabismus  by  restoring  binocular  vision ,  and  where  this 
is  not  possible ,  to  diminish  the  angle  of  squint  to  such  an  extent  that  the  disfigure¬ 
ment  of  the  patient  may  be  very  slight. 

1.  The  prophylactic  rules  spring  immediately  from  the  cause  of  int.  They 

must,  of  course,  be  adopted  very  early — as  a  rule,  in  early  cliild^pft — in  order  to 
be  successful. 

Where  the  conditions  necessitate  greater  amounts  of  m^pmoclation  to  be  sus¬ 
pected  or  admits  of  their  demonstration,  the  prophylaxis  afivVcTiiefly  at  the  avoidance 
of  any  great  efforts  of  straining  in  behalf  of  clear  immptetinct  vision,  particularly 
at  short  distances,  in  order  by  these  means  to  avoif^isiar  as  possible  the  causes  for 
the  squint.  Hence  in  such  cases  the  choice  of  playthings  must  be  made  in  a 
suitable  manner,  and  the  child  must  undertaBfcj  the  acquiring  of  reading,  writing, 
female  occupations,  &c.,  at  a  much  later  pefiglthan  would  otherwise  be  the  custom. 

After  the  first  years  of  childhood  ^Vx&sSed,  the  kind  and  degree  of  the  patho¬ 
genetic  factors  may  be  more  easilvcl^nyhfined,  and  thus  the  way  be  often  found  for 
lessening  or  removing  the  difliculficslm  binocular  vision.  This  most  easily  succeeds 
where  liypermetropia  tlireatvei/^io  cause  strabismus.  In  this  case,  the  partial  or 
complete  neutralization  of  thXjSrror  of  refraction,  by  the  proper  convex  glasses,  is 
urgently  required. 

In  every  case,  anytlifc^^hat  tends  to  the  development  of  squint  must  be  avoided  as  far  as 

possible  by  sparing  A1'4' - 

by  limiting  the  ti 
distances,  &c. 


eyes  most  carefully,  by  using  discretion  in  the  choice  of  aids  to  learning, 
oted  to  unavoidable  efforts,  by  frequent  change  of  the  objects  and  their 
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2.  If  tlie  strabismus  already  exists  in  a  periodic  or  permanent  form,  the  task  then 
devolves  upon  us  again  to  disaccustom  the  patient  from  the  incentive  to  squint. 
Hence  our  efforts  must  be  directed  with  redoubled  exactness  to  the  consistent  per¬ 
formance  of  means  of  prevention.  In  small  children,  to  whom  the  use  of  glasses 
cannot  be  recommended  without  danger  of  injury,  &c.,  there  can  be  but  little  ac¬ 
complished  in  a  direct  way,  since  we  must  content  ourselves  with  removing  all  play¬ 
things  which  require  a  great  amount  of  accommodation.  If,  however,  the  child 
has  reached  such  an  age  as  admits  of  the  employment  of  glasses,  and  if  we  can  no 
longer  postpone  the  commencement  of  instruction,  we  must  then  proceed  to  the 
correction  of  the  error  of  refraction,  so  far  as  it  is  concerned  in  the  causation  of  the 
squint.  The  refractive  value  of  the  glass  to  be  employed  is  determined  here  not  so 
much  by  the  degree  of  the  error  of  refraction,  as  rather  by  the  amount  of  accommo¬ 
dation  which  is  usually  coordinated  with  the  squint.  Glasses  often  suffice,  whose 
refractive  value  is  less  than  the  existing  degree  of  liypermetropia,  since  the 
tendency  to  squint,  especially  in  the  commencement  of  the  affection,  is  frequently 
comiected  merely  with  great  amounts  of  accommodation.  In  other  cases  the  exist¬ 
ing  error  of  refraction  must  be  over-corrected,  and  sometimes  a  convex  glass  be 
employed,  where  emmetropia  or  even  a  slight  degree  of  myopia  exists,  since  the 
amount  of  accommodation  which  does  away  with  the  squint  is  very  small.  The 
choice  of  glasses  is  determined  in  the  special  case  by  experiment.  In  general  we 
succeed  best  with  that  glass  which  corrects  the  existing  hypermetropia  to  emme¬ 
tropia.  When,  however,  this  glass  does  not  relieve  the  tendency  to  squint,  we 
must  employ  a  stronger  one,  and  it  is  then  best  to  choose  the  weakest  among  those 
which  are  able  to  restrain  the  squint  under  the  given  circumstances. 

In  periodic  squint  the  correcting  glass  is  naturally  only  needed  for  near  vision. 
If,  however,  the  strabismus  has  become  permanent,  that  is,  if  the  squinting  innerva¬ 
tion  coordinates  very  small  amounts  of  accommodation,  correcting  glasses  must  be 
employed  uninterruptedly  during  the  waking  hours  of  the  patient.  So  long  as  the 
patient  is  not  occupied  with  near  objects,  weak  glasses  may^te  a  rule,  be  employed; 
but  for  reading,  writing,  &c.,  stronger  ones  must  be  order  to  avoid  the 

tendency  to  squint.  By  so  doing  we  are  not  unf  requrni®*  placed  in  a  difficult  situa- 
'  tion,  since  the  simple  correction  of  the  error  of  M^^btion  to  emmetropia  or  the 
reduction  of  the  amount  of  accommodation  ijd^sary  for  a  certain  occupation  to 
the  normal  amount  proves  insufficient,  anclotfc^orrecting  glasses  are  not  borne, 
because  they  give  rise  to  asthenopia.  In  ^u^ix;ases  we  sometimes  gain  something 
by  employing  weak  glasses  at  first  an&^;radually  increasing  their  strength  to  the 
desired  amount.  O 

At  the  same  time  careful  use  oJ0ie  eyes  and  limitation  of  the  accommodative 
work  to  the  minimum  amoun^©^  urgently  indicated.  Separate  exercise  of  the 
squinting  eye  must  also  neV^S^  neglected,  in  order  to  avoid  the  development  of  a 
central-  anaesthesia,  in  cas£^e  squint  is  not  soon  cured.  For  this  purpose  it  is 
necessary  to  exclude  the  visual  act  the  eye  usually  employed  for  fixation, 

several  times  daily  quarter  of  an  hour  by  a  bandage. 

The  attempt  ifO^wfe  the  squint  orthopoedically,  by  presenting  a  second  object  to  the  deviated 
eye  and  app^^^siting  it  more  and  more  to  the  point  of  fixation  of  the  healthy  eye,  in  ore  e 
to  blend  tlnS$hble  images  gradually,  rests  upon  a  false  hypothesis.  The  employment  of  so- 
called  sqvfcnt^lasses,  that  is,  covering  both  eyes  by  centrally  perforated  diaphragms,  nut-shells, 
etc.,VRV>l| still  less  use;  on  the  contrary,  the  increased  difficulty  in  the  production  of  tie 
bihocuter  visual  act  thus  caused  is  rather  a  means  of  causing  the  squint  to  become  perrnanen  . 
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On  the  whole,  we  should  expect  a  cure  of  the  strabismus  from  a  diminution  in 
the  amount  of  accommodation  so  much  the  sooner,  the  earlier  the  corresponding 
correction  was  undertaken,  and  the  more  consistently  it  was  managed.  Frequently 
an  improvement  is  obtained  in  the  course  of  a  few  weeks,  so  that  the  patients  can 
go  for  hours  with  the  naked  eye  without  any  appearance  of  the  squint.  These  in¬ 
termissions  gradually  grow  longer,  and  the  amounts  of  accommodation  which  do 
away  with  the  tendency  to  squint  also  increase,  so  that  finally  the  strabismus  only 
appears  after  great  and  long  continued  efforts  at  accommodation.  As  a  rule,  how¬ 
ever,  several  years  are  needed  to  attain  such  a  result,  and  if  we  wish  to  assure 
ourselves  of  its  continuance,  it  is  urgently  necessary  to  keep  up  the  treatment  with 
undiminished  care  for  a  long  time  after  the  squint  has  apparently  disappeared,  at 
any  rate  beyond  the  age  of  puberty. 

When  distinct  vision  is  impeded  on  both  sides  by  corneal  opacities,  there  is  not 
much  to  be  expected  from  the  method :  while  in  monocular  corneal  opacities  the 
squint  is  often  cured.  The  prognosis  is  not  favorable  either  in  cases  where  by  suita¬ 
ble  glasses  the  correction  of  the  deviation  is  with  difficulty  to  be  reached,  or  where 
glasses  are  needed  which  annoy  the  patient  at  all  times,  or  which  do  away  with  the 
squint  only  within  narrow  limits,  so  that  different  glasses  are  needed  even  for  small 
differences  in  distance  of  the  objects.  Finally,  the  hopes  must  be  very  much 
lessened  when  the  squint  is  of  long  continuance  and  material  changes  are  to  be 
expected  in  the  muscles  in  question.  Still  the  procedure'  even  here  is  not  without 
its  use,  since  we  often  succeed  in  removing  that  portion  of  the  deviation  which 
depends  solely  upon  the  tendency  to  squint.  A  permanent  diminution  of  the  angle 
of  squint  facilitates,  however,  very  much  the  operative  removal  of  the  cosmetic  defect, 
and  essentially  lessens  its  not  inconsiderable  disadvantages. 

In  the  majority  of  cases  the  method  is  thwarted  by  the  inconsistency  and  care¬ 
lessness  of  the  patients.  The  aim  of  the  procedure  is  the  unlearning  the  tendency 
to  squint,  but  this  can  never  be  attained,  if  opportunities  for  the  practice  of  the 
squint  are  continually  offered.  In  fact  a  single  hour  often  destroys  ^\liat  has  been 
gained  only  in  the  course  of  weeks.  Hence  when  there  is  any  refc^Eflor  doubting 
the  consistent  and  long  carrying  out  of  the  plan,  it  is  urgentl10javised  to  avoid 
entirely  a  procedure  which  is  extremely  annoying,  in  ordejn^r  avoid  subsequent 
blame.  In  unsuccessful  cases  blame  will  certainly  be  o^Qni  us,  since  physicians 
and  laymen  give  very  false  representations  of  the  se^tyfctibility  of  the  operation 
for  squint,  and  neither  appreciate  its  disadvanta  gfcs'Yo?  have  a  clear  idea  of  the 
high  value  of  the  preservation  and  restoration  of  i^e  common  visual  act. 

3.  Strabotomy  has  some  considerable  disadt^tages,  which  should  be  well  con¬ 
sidered,  and  limited  as  far  as  possible,  witlnffij  impairing  the  desired  aim. 

By  the  setting  back  of  the  line  of  insgram,  the  arc  is  necessarily  shortened,  with 
which  the  muscle  spans  the  globe.  a  ^lessening  of  the  excursive  power  of  the 

Operated  eye  is  caused,  and  if  tlm*a^ped  muscles  be  normal  in  function,  the  limi¬ 
tation  is  in  proportion  to  the  lesfeifog  of  the  arc,  that  is,  the  amount  of  the  setting- 
back  of  its  insertion.  The  m^lity  becomes  slight.  The  muscle  can  now  only  turn 
the  visual  line  a  very  little  rfrSWi  the  position  parallel  to  the  median  plane  of  the  face 
toward  its  own  side,  if  ^JwnOw  line  of  insertion  coincides  with  the  normal  line  of 
contact. 

Great  musculai  donations,  of  course,  require  a  more  extensive  setting-back  of  the 
muscle.  If  wsurn^to  accomplish  this  by  tenotomy  of  the  deviating  muscle  alone,  the 
mobility  tofcarcr  the  latter  must  evidently  be  limited  to  a  very  slight  amount,  and 

TT 
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under  some  circumstances  even  fully  removed.  In  order  to  obviate  tlie  evils  con 
nected  with  this,  it  is  therefore  imperatively  necessary,  in  strabismus  of  any  consid¬ 
erable  degree,  to  set  back  not  only  the  deviating  muscle,  but  also  its  partner  of  the 
other  eye,  the  former  somewhat  more  than  the  latter,  and  both  together,  so  much 
that  the  sum  of  the  two  arcs  of  the  part  of  the  muscle  set  back  shall  be  the  same  in 
degree  with  that  of  the  angle  of  deviation.  The  field  of  motion  of  the  two  eye-balls 
is  then  evenly  divided  on  each  side  of  the  median  plane,  and  turning  of  the  face  to 
one  side  is  only  required  for  objects  lying  far  to  one  side. 

4.  The  chief  disadvantage  of  strabotomy  lies,  however,  in  the  fundamental  dis¬ 
turbance  in  the  power  of  co-ordination,  and  in  the  incurable  destruction  of  the 
binocular  visual  act  necessarily  connected  with  it,  and  consequently  in  the  loss  of 
direct  perception  of  perspective.  According  to  what  has  been  said,  the  squinting 
eye  as  well  as  the  fixing  eye,  in  relation  to  its  own  position,  is  correctly  co-ordinated 
before  the  operation.  After  the  tenotomy  the  consciousness  of  this  situation  persists 
together  with  the  tendency  to  squint,  and  complies  with  the  conditions  of  projec¬ 
tion,  while  the  serviceability  of  the  •  divided  muscle  has  diminished  in  proportion 
to  the  arc  of  displacement  backwards  of  the  line  of  insertion ;  hence  the  conscious¬ 
ness  of  the  position  of  the  retina,  proceeding  from  the  voluntary  innervation, 
cannot  possibly  correspond  to  the  actual  condition  of  affairs.  This  disturbance  of 
co-ordination  frequently  manifests  itself,  particularly  immediately  after  the  opera¬ 
tion,  in  a  very  troublesome  manner  by  spontaneous  double  vision,  and  then  is  much 
more  marked,  when  the  squint  angle  has  been  almost  annulled  by  the  strabotomy, 
that  is,  when  the  deviated  visual  line  can  again  be  correctly  directed  for  ordinary 
objects.  The  respective  position  of  the  double  images,  as  well  before  as  after  the 
operation,  does  not  correspond  to  the  actual  position  of  the  two  eyes  in  reference  to 
the  object,  but  after  the  tenotomy  is  determined  by  the  degree  of  the  permanent 
tendency  to  squint,  by  any  existing  material  changes  in  the  muscles,  and  by  the  arc 
of  the  backward  displacement  of  the  line  of  insertion  of  the  muscles. 


In  Fig.  114  let  m  n  be  the  median  line,  l  r  the  main  line,  and 
by  the  visual  line  l  a  of  the  left  eye,  while  the  right  visual  line^J 

Fig.  115.  - 
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ixed  point,  which  is  cut 
deviates  about  the  angle 
is  directed  to  b.  If  the 
dev^H^h  depends  solely  upon  the  ten- 
to  squint,  b  and  a  will  be  pro- 
y^S^ted  from  both  eyes  in  the  suitable 
*^Jlirection,  that  is,  outwards  in  the  lines 
0  n  and  a  n.  If,  however,  the  squint¬ 
ing  muscle  had  a  mechanical  prepon¬ 
derance,  the  point  b  would  be  displaced 
outwards  by  the  squinting  eye  about 
in  the  direction  /  n  and  the  point 
a  in  the  direction  h  n,  that  is,  an 
homonymous  phantom  image  would 
be  perceived.  Let  the  visual  line  b 
r  be  now  turned  by  a  tenotomy  round 
the  angle  v  towards  c  r.  Evidently 
c  will  now'  appear  in  the  direction 
b  ?i,  eventually  in  f  but  a  in  the 
direction  c  n,  respectively  in  the  direc¬ 
tion  g  n ,  wkence  we  assume  the  equation 
H=v.  Crossed  double  images  are  now 


presel 
of 


;*o 

ie  left 


4  the  squint-angle  is  thus  made  equal  to  zero,  so  that  by  displacement  backward 


5  internus  the  visual  line  l  a  is  displaced  to  l  c,  then  c  must  be  perceived  by  the  left 
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eye  in  the  direction  of  a  u  and  a  in  the  direction  of  en  whence  y  is  supposed  equal  to  8.  The 
directions  in  which  c  now  appears  in  double  images  would  therefore  be,  in  pure  strabismus, 
in  an  and  b  n ,  in  material  changes  in  the  squint  muscle  however  i nan  and / w,  while  a  must 
necessarily  be  seen  in  e  n  and  c  n,  respectively  in  g  n.  The  double  images  would,  therefore*, 
be  again  crossed,  but  their  lateral  distance  from  one  another  increased. 


5.  This  non- co ordination  diminishes  considerably  in  time,  without,  however, 
being  ever  entirely  gotten  rid  of.  At  first  the  false  projection  of  the  sound  eye 
diminishes  after  a  double  tenotomy,  as  the  power  of  estimation  is  gradually  corrected 
by  experience ;  the  fixing  eye  no  longer  displaces  its  central  impressions  in  the 
innervated  visual  direction  as  formerly,  but  in  a  line  which  falls  between  this  and 
the  new  actual  visual  direction,  and  gradually  approximates  the  latter  more  and  more. 
The  deviations  of  the  finger  from  the  object  in  the  “  thrusting  experiment  ”  actually 
become  smaller,  and  finally  the  experiment  succeeds  just  as  well  as  in  the  normal 
condition  and  relatively  before  the  operation.  In  addition  to  this,  the  lateral  dis¬ 
tance  of  the  phantom  image  belonging  to  the  squinting  eye  diminishes,  since  the 
direct  success  of  the  operation  is  diminished  by  the  subsequent  contraction  of  the 
cicatricial  tissue  in  the  field  of  operation. 

The  object  c  (Fig.  114)  is  now  no  longer  seen  in  the  direction  a  n ,  but  almost  in  the  direc¬ 
tion  a,  since  the  consciousness  of  the  innervation  of  the  muscles  of  the  eyes,  neck,  &c.,  em¬ 
ployed  in  fixation,  and  the  experience  thus  obtained,  enter  into  the  estimate  and  consequently 
eliminate  mistakes.  As  the  visual  line  of  the  squinting  eye  at  the  same  time  no  longer  lies  in 
cr,  but  in/r,  the  object  c  will  also  no  longer  appear  in  b  but  perhaps  in  / w,  and  if  &,  on  ac¬ 
count  of  a  mechanical  preponderance  of  the  muscle,  was  formerly  seen  in  f  n,f  may  now  appear 
in  c  n,  or  even  near  to  g  n ,  so  that  in  case  of  incomplete  correction,  homonymous  double  images 
again  appear. 

The  non-recognition  of  the  basis  of  squint,  and  perhaps  also  the  frequent  occurrence  of 
cases  in  which  an  apparent  squint  has  been  regarded  as  real  and  has  been  operated  upon,  in 
connection  with  the  apparently  inexplicable  positions  of  the  phantom  image  after  operations, 
has  led  to  the  assumption  of  congenital  incongruity  founded  upon  organic  conditions  of  the 
retina,  or  to  the  assumption  of  a  peculiar  aversion  to  binocular  single  vision.  TMs  idea  has  for 
a  long  time  been  firmly  adhered  to,  until  it  has  been  recognized  as  prepost<n:<s(ismr  the  rapidly 
increasing  number  of  opposing  observations.  If  we  take  the  trouble  to^xtanine  very  many 
cases  for  diplopia  before  and  after  tenotomy,  we  soon  see  in  fact  thatp^apparently  strange 
relation  forms  the  rule.  jC' 

6.  Hence  strabotomy  is  purely  a  cosmetic  operationQirose  performance  is  only 
urgent,  when  the  disfigurement  connected  with  the  CjiibiS  threatens  to  exert  an  un¬ 
favorable  influence  upon  the  better  growth  of  tli5^atient,  and  when  the  establish¬ 
ment  of  binocular  single  vision  by  another  meth<$2)  as  well  as  an  outgrowing  of  the 
strabismus,  is  no  longer  to  be  expected.  b0>ce  the  period  of  puberty  seems  in 
general  the  most  suitable  for  the  perfornujJQspf  the  operation.  Moreover,  the  per¬ 
formance  of  the  tenotomy  is  still  less  ^v*Kible  in  childhood,  since  the  tendency  to 
squint  is  not  by  its  means  done  a\  ;h,  and  since  by  continued  employment  of 
larger  amounts  of  accommodatio^tl^b  squint-angle  still  frequently  increases,  so  that 
the  correction  is  insufficient  4ii^^a  further  tenotomy  is  necessary.  This  may  cause 
finally  a  limitation  of  mo  very  injurious  to  the  cosmetic  interests,  and  even 

,  great  depression  of  the^c^Wicle,  an  ugly  protrusion  of  the  eyeball,  &c.  In  order 
effectively  to  avoid  ajMn^se  dangers,  there  naturally  remain  no  other  means  than  to 
diminish  the  amount^  of  accommodation  necessary  for  work  in  a  corresponding 
manner  by  sui^jrtHe^glasses.  It  is,  however,  evidently  wiser  to  bring  about  this 


direction  be] 


s^eXhe  operation,  and  by  a  subsequent  performance  of  the  latter  to 


818 


TIME  FOR  OPERATING — TREATMENT. 


bring  about  the  possibility  of  the  restoration  of  binocular  single  vision,  than  to 
impose  the  same  trouble  upon  the  patient,  after  having  destroyed  by  the  tenotomy 
all  hope  of  binocular  vision.  The  performance  of  the  operation  in  childhood,  which 
is  urged  by  many,  can  only  be  excused  by  the  obstinate  erroneous  view  that  by  the 
tenotomy  an  actual  blending  of  the  binocular  impressions  to  single  perceptions,  in¬ 
creased  in  intensity,  could  be  obtained.  This  idea  has  been  favored  by  the  occasional 
vertical  position  of  the  double  images  to  one  another,  and  in  many  cases  perhaps 
also  by  the  apparent  stereoscopic  vision.  But  whoever  does  not  grudge  the  trouble 
of  examining  a  large  number  of  operated  cases  with  suitable  precaution  for  bino¬ 
cular  vision  and  direct  perception  of  perspective,  will  soon  be  convinced,  that 
separated  double  images  can  almost  always  be  demonstrated,  and  the  direct  percep¬ 
tion  of  perspective,  as  well  as  binocular  single  vision,  are  constantly  wanting.  The 
time  is  certainly  not  far  oft  when,  setting  aside  a  few  exceptional  cases,  it  will  be 
generally  recognized  as  to  the  interest  of  the  patient  to  postpone  the  operation  till 
the  age  of  puberty. 

It  is,  however,  not  wise  to  hesitate  long  after  the  period  of  puberty  has  been 
reached.  If  experience  does  not  deceive,  an  unlearning  of  the 1  tendency  to  squint 
cannot  be  easily  expected  after  this  period.  Besides  this,  a  further  diminution  of 
the  amounts  of  accommodation  which  do  away  with  the  tendency  to  squint,  and  a 
further  increase  of  the  squint-angle  seem  to  be  less  threatening,  and  therefore  the 
correction  obtained  by  an  operation  can  be  more  easily  maintained  in  a  sufficient 
degree.  At  least  we  gain  this  much,  that  the  patient  may  dispense  with  the  correct¬ 
ing  glasses  for  the  distance,  etc.,  without  danger  of  a  return  of  the  squint.  If  the 
glasses  for  the  near-point  must  still  be  worn,  the  patient  does  not  lose  much,  since 
the  error  of  refraction  must  be  neutralized  for  work,  without  regard  to  the  squint, 
because  the  range  of  accommodation,  which  is  frequently  increased  in  youth,  sinks 
upon  or  even  under  the  normal  amount,  and  consequently  the  amounts  of  accom¬ 
modation  necessary  for  ordinary  occupations  increase  pretty  rapidly. 

7.  If  the  operation  is  undertaken  during  or  after  the  period  of  puberty,  it  is  wise 
to  remove  the  squint  entirely  by  tenotomy  of  the  line  of^fGeOtion  of  the  muscle.  If 
the  amount  of  the  squint-angle  dependent  upon  a  med0pucal  preponderance  of  the 
squinting  muscle  were  merely  corrected,  and  thatptfQbn  depending  on  the  tendency 
to  squint  left  uncorrected,  then  the  necessity  w(^®fetill  remain,  in  the  great  majority 
of  cases,  of  correcting  the  existing  error^jfQpraction,  even  for  the  distance,  etc. 
The  patient  would  gain  only  a  slight  a^crouKon  by  the  operation,  in  spite  of  his 
binocular  single  vision  haying  been  al^ady  sacrificed.  On  the  whole  it  is  well  to 
cause  a  little  over-correction,  since  tlfcjfeubsequent  contraction  of  the  cicatrix  leads 
us  to  expect  a  diminution  of  theJ0*iediate  operative  effect. 

8.  A  correct  measurementi^Q^y  possible  when  the  tendency  to  squint  still  exists 

at  the  time  of  operation.  far  deep  anaesthesia  seems  to  be  in  a  high  degree 

disturbing  at  the  time>ef (operation.  The  position  of  the  eyes  only  rarely  completely 
corresponds  after  tencK^y  of  the  line  of  insertion  of  the  muscle ;  corrections  must 
generally  be  undertSfcen  by  corresponding  division  of  the  sheath,  and  the  measure 
for  this  is  wanti^^vhen  the  tendency  to  squint  remains.  We  are,  therefore,  forced 


eery  nervous  patients,  anaesthesia,  in 
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is  caused  to  bulge  forward ;  the  lifting  up  of  the  tendon  is  in  such  cases  very  painful  and  in¬ 
creases  the  opposition  ;  while  in  quiet  patients,  who  oppose  but  little  resistance,  the  separate 
movements  can  be  performed  with  the  greatest  facility  and  rapidity,  and  with  comparatively 
slight  pain. 


9.  The  operation  requires  no  preparation,  and  is  generally  undertaken  on  patients 
who  are  going  about  as  usual. 

The  instruments  required  for  the  performance  of  the  operation  are  a  medium¬ 
sized  forceps,  a  pair  of  small  scissors,  curved  on  the  flat,  and  some  small  sponges 
[or  bits  of  fine  soft  muslin]  to  take  up  the  blood. 

The  patient  should  be  on  his  back,  and  in  case  an  anaesthetic  be  not  used,  the 
other  eye  should  be  closed  by  a  bandage,  in  order  that  the  patient  may  have  more 
power  over  the  one  to  be  operated  upon,  and  be  able  to  turn  it  as  may  be  required. 
The  assistant  should  open  the  lids  as  widely  as  possible,  and  hold  them,  while  at 
the  same  time  he  prevents  any  -movements  of  the  head.  Another  assistant  removes 
the  blood.  The  eye  is  no^v  turned  toward  the  antagonist  of  the  squinting  muscle, 
or  held  there  by  the  fixation  forceps,  while  the  surgeon  seizes  the  conjunctiva 
directly  over  the  line  of  insertion  of  the 

tendon  to  be  divided,  three  lines  from  Fis- 116- 

the  corneal  border,  lifts  up  a  fold,  and 
cuts  through  it  vertically  with  the  scis¬ 
sors.  Then  the  wound  is  enlarged 
above  and  below  to  the  distance  of 
about  four  lines.  When  this  has  been 
done,  the  forceps  are  placed  in  the 
wound  perpendicular  to  the  surface  of 
the  globe,  and  its  points  hugging  the 
sclerotica  are  pushed  a  little  backward, 
so  that  the  muscle  comes  between  the 
branches,  and  after  the  closure  of  the 
forceps,  it  may  be  drawn  in  an  acute 
angle  out  of  the  wound.  At  the  same 
time  the  scissors  are  placed  in  the  wound 
with  the  other  hand,  one  blade  placed 
under  the  muscle  (see  fig.  115),  and  the 
tendon  divided  close  to  the  sclerotica. 

After  the  operation  it  Js  well  to  determine  relative  position  of  the  two 
globes,  in  fixation  for  distant  and  near  vision,  a^iactly  as  possible. 

If  the  deviation  of  the  squinting  eye  be^^  a  little,  or  not  at  all,  lessened,  we 
have  reason  to  suspect  that  the  whole  bj»£Wi  of  the  tendon  is  not  cut  through. 
We  may  say  this  with  certainty,  whertjS^rurning  the  eye  toward  the  antagonist, 
tbe  wound  does  not  gape  at  all,  sclerotica  does  not  show  in  its  center.  We 

should  then  introduce  a  hook  into\^wound.  and  attempt  to  place  it  under  the  undi¬ 
vided  part  of  the  muscle  by  pngjjug  its  blunt  point  close  to  the  sclerotica,  and  sliding 
it  up  and  down.  If  we  liq^TyViized  the  undivided  filameuts  they  are  cut  through, 
as  above  described,  wtoiCSe  globe  will  immediately  turn  to  the  other  side.  [In 
North  Germany,  the^fc\jjhd  States,  and  we  believe  in  England,  a  blunt  hook,  called 
Graefe’s  hook,  is  u^ed  instead  of  the  forceps  to  take  up  the  muscle,  and  from  expe¬ 
rience  with  botf^Ttec^hods  we  regard  the  use  of  the  hook  as  preferable.] 

If  the  d^jdion  appear  to  be  reduced  to  a  very  small  amount,  we  may  then  be 
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content  with  the  result,  when  the  case  is  one  of  converging  strabismus,  because  the 
divided  muscle  very  often  contracts  very  much  immediately  after  the  operation ;  and 
when  this  contraction  subsequently  ceases,  the  correction  becomes  greater.  But  if 
we  have  a  strabismus  externu s,  or  if  considerable  strabotic  deviation  still  remains,  the 
tendon  of  the  partner  of  the  other  eye  should  be  divided  in  the  same  way.  If  this 
still  does  not  suffice,  Tenon’s  capsule  in  the  squinting  eye,  or  in  both  eyes,  may  be 
divided  upward  and  downward  from  the  wound,  to  lessen  the  opposition  to  the  con¬ 
traction  of  the  anterior  end  of  the  muscle,  which  is  connected  to  the  loosened  part9 
of  the  sheath,  and  thus  increase  the  amount  of  the  contraction.  Yet  we  should  be 
very  careful  in  this  splitting  of  the  capsule,  and  be  particularly  guarded,  when 
there  is  still  considerable  deviation,  from  attempting  to  force  its  removal  by  con¬ 
tinued  division  of  the  sheath.  The  patient  will  gain  nothing  by  this,  but  on  the 
contrary  he  is  threatened  with  a  greater  disfigurement.  In  consequence  of  this 
external  division,  great  prominence  of  the  eye-ball  is  added  to  the  limitation  in 
mobility,  and  it  acquires  a  staring  appearance.  This  is  more  marked  and  offen¬ 
sive,  because  the  adjacent  portion  of  the  conjunctiva  and  the  adnexm  are  drawn  back 
with  the  excessively  retracted  muscle.  An  open  space  remains  in  the  field  of  the 
operation,  extending  far  back,  which  is  distinguished  from  the  surrounding  parts  by 
the  depth  of  its  shadow.  If  we  have  gone  too  far  with  the  division,  and  the  muscle 
has  been  dissected  from  its  sheath  for  some  extent,  the  eye  turns  to  the  other  side, 
a  secondary  strabismus  has  been  excited,  or  the  anterior  end  of  the  divided  muscle 
draws  itself  entirely  out  of  the  sheath,  and  is  only  connected  to  the  latter  by  its  sur¬ 
rounding  tissue.  It  can  then  undergo  no  new  union  to  the  surface  of  the  globe,  and 
loses  its  influence  on  the  latter,  which  is  drawn  toward  the  opposite  side  by  the 
antagonist,  and  remains  fixed  in  this  oblique  position. 

Hitherto  the  attempt  has  been  made  to  escape  these  dangers  by  being  content,  in 
difficult  cases,  with  a  partial  correction  at  first,  and  by  endeavoring  to  overcome 
the  remaining  deficiency  by  two  or  more  subsequent  operations.  The  favorable 
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Others  advise,  in  operating  for  convergent  strabismus,  to  first  carefully  separate  the  con¬ 
junctiva  up  to  the  semi-lunar  fold  from  Tenon’s  capsule,  and  to  separate  the  fold  with  the 
caruncle  from  the  parts  lying  behind.  For  this  purpose  the  conjunctiva  is  lifted  up  in  a  fold 
on  the  lower  end  of  the  insertion  of  the  muscle  incised,  and  the  scissors  introduced  through  the 
wound  between  the  conjunctiva  and  Tenon’s  capsule,  dissecting  as  it  goes.  If  then  the  separa¬ 
tion  has  been  accomplished  in  the  manner  indicated,  and  the  whole  capsular  portion,  so  impor¬ 
tant  for  the  setting-back  of  the  muscle,  be  completely  independent  of  the  conjunctiva,  the 
tendon  should  be  divided  in  the  usual  way,  and  the  vertical  opening  of  the  capsule  made  at  the 
same  time  with  the  tenotomy,  be  enlarged  above  and  below,  according  to  the  amount  of  setting- 
back  required,  when  the  conjunctival  wound  should  be  closed  by  a  suture.  The  same  method 
is  practiced  for  the  external  rectus.  Here  the  separation  of  the  conjunctiva  should  be  extended 
to  that  portion  of  the  outer  angle  which  draws  backward  very  much  on  turning  the  eye  out¬ 
ward.  The  following  are  claimed  as  advantages  of  this  method. 

1.  A  greater  freedom  and  space  for  the  regulation  of  the  effect  of  the  operation. 

2.  Avoidance  of  the  sinking-in  of  the  caruncle,  and  every  trace  of  a  cicatrix,  which  the 
operations  heretofore  employed  occasionally  left. 

3.  There  is  no  necessity  for  more  than  two  operations  on  the  same  person,  nor  more  than 
one  on  the  same  eye.  ( Liebreich. ) 

Attempts  at  control  have  not  resulted  entirely  in  favor  of  this  innovation;  since  there  have 
been  observed  great  depression  of  the  caruncle  ( Javal ),  suppuration  on  account  of  extensive 
denudation  of  the  muscle  {I&iapp),  and  large  hemorrhage  into  the  capsule  of  Tenon,  with  pro¬ 
trusion  of  the  eyeball  (. Haberlsma ). 

Many  consider  it  better  to  open  the  conjunctiva  in  a  longitudinal  direction  instead  of  the 
transverse,  that  is,  along  the  belly  of  the  muscle,  so  as  to  reduce  the  gaping  of  the  wound  to  a 
minimum  •  then  to  dissect  up  the  conjunctiva  from  the  capsule  for  some  distance  above  and 
below  the  edges  of  the  wound,  and  also  to  detach  the  caruncle  from  the  subjacent  tissue,  in 
order  to  then  divide  the  muscle  and  split  the  sheath  as  needed  {Snellen). 

Where  the  squint-angle  is  very  great,  the  operative  removal  of  the  squint,  in 
spite  of  all  these  modifications,  cannot  very  easily  be  performed  without  a  very 
perceptible  limitation  of  motility  of  the  globe,  great,  depression  of  the  caruncle  and 
a  considerable  protrusion  of  the  eyeball.  Hence  it  is  recommended  in  such  case  to 
be  content  with  a  moderate  tenotomy  of  both  interni,  and  then  to  supply  what  is 
wanting  in  the  desired  effect  by  advancing  the  tendon  of  the  antag^pfj  ( Graefe .) 
We  may  even  frequently  succeed  in  obtaining  a  complete  correctio^py  the  advance¬ 
ment  of  one  muscle,  which  is  of  course  a  very  great  advanta^V^nd  consoling  for 
the  patient,  who  has  depended  upon  the  fixing  eye  alone  ^ri^^ount  of  amblyopia 
°f  the  squinting  eye.  ( Scliweigger .)  If  a  considerable  sqtfTmttary  deviation  appears 
immediately  after  the  operation,  in  consequence  of  ftoo  wide  an  opening  of  the 
capsule  or  too  extensive  a  separation  of  the  muscife  irom  its  adjacent  parts,  it  is 
Well  to  correct  the  error  immediately  by  the  <4Q)junctival  suture.  Very  small 
secondary  deviations  never  need  this,  but  araj ffljjher  advantageous  and  therefore  to 
be  desired,  since  they  soon  disappear  by  ay^pyal  contraction  of  the  cicatrix  and 
thus  avert  an  insufficiency  in  the  resuhNNkt  greater  secondary  deviations  this  also 
°ccurs  not  very  uncommonly,  and  ren  pretty  often,  and  sometimes  the  stra¬ 

bismus  convergens  even  returns,  si\^)by  continuance  of  the  tendency  to  squint  the 
over-corrected  angle  of  deviate  ofeuddenly  increases  considerably.  We  should  not, 
however,  count  upon  this,  esp^Cjhffy  when  the  tenotomy  has  been  done  at  the1  period  of 
Puberty  or  upon  adults,  ♦d^erder  to  be  assured  against  any  remainder  of  a  second¬ 
ly  squint,  and  to  ave^N&C  complicated  advancement  of  the  muscle,  the  effect  of 
which  is  much  mom  difficult  to  measure, -there  remains,  therefore,  nothing  but  to 
lessen  the  surpluMpJgie  correction  by  approximating  the  edges  of  the  wound  of  the 
sheath  and  co&uimtiva  by  a  delicate  suture.  In  order  to  increase  the  effect  we  may 
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also  take  a  semi-lunar  piece  from  the  portion  of  conjunctiva  and  sheath  near  the 
retro-tarsal  fold,  and  then  unite  the  edges  by  a  suture. 

Where,  however,  the  secondary  deviation  is  considerable,  this  method  will  not  be 
sufficient.  We  must  bring  forward  the  end  of  the  muscle  and  unite  it  to  the  globe, 
or  attempt  its  setting  forward  by  the  so-called  thread  operation. 

We  cannot  believe  that  the  performance  of  a  strabotomy  is  rendered  easier  by  opening  the 
conjunctiva  and  capsule  at  a  greater  distance  from  the  corneal  margin.  We  then  meet  with 
that  part  of  the  muscle  which  reaches  within,  or  even  beyond,  the  unsheathing  membrane,  and 
which  is  connected  to  this  by  numerous  filaments  of  connective  tissue.  The  muscle  cannot 
then,  of  course,  be  drawn  clearly  out  of  its  bed  ;  the  forceps  are  more  apt  to  bring  with  them 
the  sheath  of  the  muscle  and  conjunctiva.  In  consequence  of  this,  it  is  often  difficult  to  tell 
just  what  is  and  what  is  not  muscular  structure.  Single  filaments  of  tendon  often  remain 
undivided,  or  too  much  is  separated  from  the  sheath,  and  the  result  of  the  operation  is  un¬ 
favorable. 

We  are  in  a  similar  danger  when  we  divide  the  muscle  at  a  great  distance  from  the  line  of  in¬ 
sertion.  Then  the  amount  of  setting-back  is  much  greater  than  in  the  regular  method,  since  the 
muscle  is  shortened  to  the  length  of  the  stump  remaining,  and  a  portion  of  the  resistance  to 
retraction  is  removed  which  the  adhesion  of  the  muscle  to  its  envelopes  offers.  Added  to  this, 
the  tendinous  stump  does  not  always  simply  shrivel,  but  often  granulates  excessively,  and  thus 
causes  much  difficulty  in  the  treatment,  and  at  any  rate  delays  the  recovery  very  much. 

12.  Immediately  after  the  division,  the  muscle  retracts  as  far  as  the  still-existing 
adhesion  permits.  This  contraction  is  often  spasmodic,  hence  the  effect  of  the  opera¬ 
tion  appears  less  at  the  time  than  after  the  lapse  of  a  few  hours.  In  a  short  time, 
inflammation  comes  on,  neoplastic  connective  tissue  develops.  This  soon  becomes 
thickened,  and  at  last  forms  rigid,  tendinous  fibres.  These  proceed,  in  part,  from  the 
inner  surface,  partly  from  the  cut  edges  of  the  end  of  the  muscle  to  the  surface  of 
the  sclerotica.  By  this  means  the  original  adhesions  remaining  are  considerably 
strengthened,  and  a  new  direct  connection,  a  new  insertion,  induced. 

Since  the  neoplastic  adhesions  become  shorter  in  their  higher  development,  and  are  less  dis¬ 
tensible  than  the  former  means  of  connection — the  envelopes  of  ^ItfeVuuscle — the  effect  of  the 
operation  undergoes  a  slight  diminution,  which,  after  the  cours^br  a  few  weeks,  usually  dis¬ 
appears  again,  probably  on  account  of  increasing  activity  i»J^y  antagonists  ( Graefe ). 

If  the  obstacles  that  the  divided  tendon  found  in  its^Waction  were  not  equal  throughout 
the  extent  of  the  divided  edge — if,  for  instance,  tlm  ^^ath  was  divided  to  a  greater  extent 
above  or  below — the  retraction  of  the  individual  biUTSlS*  of  fibers  is  not  at  all  equal.  The  new 
line  of  insertion  is  oblique  to  the  former.  Therefore,  the  course  in  which  the  affected  muscle 
rotates  the  eye  is  moved  toward  the  anterior  pbwfx  of  insertion,  i.  e.,  the  optic  axis  is  deviated 
somewhat  upward  or  downward,  if  the  intan^ior  external  rectus  be  divided.  This  experience 
has  been  made  available  for  slight  corrections' in  cases  in  which  the  strabismic  deviation  did  not 
lie  entirely  in  the  course  of  one  musd^J^J 

The  interval  between  the  two  cy^sfiWls  of  the  tendon  often  remains  vacant,  and  is  filled  by 
loose  connective  tissue.  Somafofes?  however,  a  rather  large  neoplastic  cord  is  formed,  which 
unites  the  separated  edges  <rfXSe  divided  muscle.  But  it  is  only  exceptionally  that  such  an 
intervening  piece  exerts  a^PiiMmence  upon  the  mobility  of  the  globe  in  the  course  of  the  affected 
muscle,  since  its  whole,  lehguh  is  apt  to  adhere  to  the  sclerotica,  and  only  the  most  posterior 
point  of  insertion  be  regarded  as  the  actual  point  at  which  the  muscle  was  seized 


tracts  entirely  from  its  sheath,  tendinous,  connecting  filaments  are  also 
e  end  of  the  muscle,  but  these  run  in  the  orbital  tissue ;  the  muscle  remains 
the  sclerotica. 


( Graefe) . 

If  the  mj 
developed 
separated  fri 

ese  methods  are  scarcely  ever  attended  by  any  great  irritation.  The 
a^pion  of  the  edges  of  the  wound  occurs,  with  rare  exceptions,  by  first  intention. 
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The  injury  done  by  the  operation  itself  scarcely  ever  requires  any  direct  treat¬ 
ment. 

Still  it  is  urgently  advised  to  keep  the  eye  and  eyelids  immovable  during  the 
first  few  days  after  the  operation  by  a  bandage.  If  conjunctival  sutures  had  to  be 
introduced  on  account  of  an  over-correction,  we  should  not  neglect  to  examine  the 
eye  repeatedly  after  several  hours,  since  the  state  of  tension  of  the  muscles  has 
usually  become  very  different  from  what  it  was  immediately  after  the  operation,  and 
a  loosening  or  tightening  of  the  sutures  is  often  necessary  in  order  to  make  the 
correction  complete. 

If  the  operation  be  rather  more  difficult  than  is  usual,  and  if  the  surgeon  was  compelled  to 
divide  the  sheath,  or  to  use  the  hook  more  than  usual,  we  may  apply  cold  applications  for  a 
time,  in  order  to  avoid  an  excessive  reaction. 

Where  considerable  hemorrhage  has  occurred,  it  is  advisable,  the  second  day  after  the  opera¬ 
tion,  to  begin  to  apply  linen  cloths  dipped  in  a  weak  solution  of  brandy,  in  order  to  somewhat 
favor  absorption.  Granulations  are  kept  down  by  the  application  of  the  tincture  of  opium,  or 
if  they  are  large,  are  cut  off  with  the  scissors.  Yet  it  is  well  to  delay  their  extirpation  until 
the  edges  of  the  wound  of  the  conjunctiva  have  contracted  to  a  small  size,  and  they  appear 
somewhat  pedunculated. 

14.  The  management  of  the  measures  which  aim  at  the  correction  of  the  main 
affection  is  of  very  great  importance  after  the  operation ;  that  is  especially  the 
avoidance  of  great  strain  of  the  accommodation,  since  by  the  employment  of  large 
amounts  of  accommodation  the  tendency  to  squint  might  increase,  and  with  this  a 
new  squint.  In  children  a  complete  correction  of  the  error  of  refraction  is  espe¬ 
cially  desirable ;  while  in  adults  it  generally  suffices  to  advise  the  employment  of  the 
glasses  merely  for  close  straining  in  near  vision ;  and  frequently  large  amounts  of 
accommodation  may  even  be  here  disposable. 

15.  In  some  cases,  after  the  operation,  an  extremely  troublesome  double  vision 
arises,  with  or  without  vertigo,  the  abnormal  relation  of  the  two  retinae,  to  which 
the  patient  is  accustomed,  being  removed.  This  diplopia  often  disappears  within  a 
few  days.  Not  unfrequently,  however,  it  continues  for  weeks,  aml^raisi onally  for 
months.  But  frequently  the  distance  apart  of  the  false  imageg^so  small,  that  it 
only  requires  a  slight  movement  of  adduction  or  abduction  to^§ng  them  together. 
But  if  this  does  not  occur,  if  the  innervation  is  diverted  to  ansSv  strabotic  deviation, 
the  squint  returns,  if  the  patient  does  not  learn  to  suppra&Jfio  retinal  images  of  the 
squinting  eye.  In  such  cases,  we  may  seek  to  favor/fflh^jrion  of  double  images  by 
prisms,  while,*  at  the  same  time,  an  attempt  is  mafidcNwr remove  the  cause.  Whether 
favorable  results  are  to  be  expected  from  this,  ffflpier  experience  must  say.  Where 
these  means  have  been  found  insufficient,  tln^treatment  should  be  directed  toward 
exclusion  of  the  squinting  eye,  in  order  tqr^jjstore  the  cosmetic  result.  This  is  done 
by  placing  a  dark  glass  before  the  ^eG^-  blowing  the  patient  to  cover  it  with  a 
bandage  until  the  purpose  is  attained^ 

16.  In  secondary  strabismus, the  angle  of  squint  is  moderately  large,  and 

the  limitation  of  motion  in  ths  cotfrse  of  the  muscle,  which  has  been  set  back,  does 
not  exceed  two  to  two  and  lines,  stitching  the  insertion  of  the  muscle  forward 

is  indicated.  This  operaiAw?  is  also  to  be  recommended  in  certain  paralytic  impair¬ 
ments  of  motion  of  degree,  as  well  as  in  great  primary  strabismus,  especially 

in  divergent  squint^  mobility  in  the  course  of  the  antagonist  of  the  squinting 
muscle  has  been^sanewliat  impaired.  In  the  first  case,  secondary  squint,  of  course 
the  tendon  ^f  snortened  muscle,  but  in  paresis,  or  in  excessive  primary  strabis¬ 
mus,  the  ^g^ated  muscle,  should  be  sewed  forward.  The  division  of  the  antago- 
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nist  should  always  be  combined  with  the  bringing  forward,  in  order  to  increase  the 
effect  and  to  diminish  the  great  tension  on  the  thread. 

It  is  better  to  undertake  the  advancement  during  anaesthesia,  or  at  any  rate 
with  the  globe  well  fixed.  The  conjunctiva  must  be  first  cut  with  a  fine  pair  of 
scissors  with  rounded  points  exactly  over  the  insertion  of  the  muscle  to  be  advanced 
and  throughout  the  whole  extent  of  the  latter,  then  be  loosened  towards  the  peri¬ 
phery,  but  especially  towards  the  cornea,  and  as  far  as  the  corneal  border  for  a 
distance  corresponding  to  the  breadth  of  the  tendinous  insertion  (10 — 12  mm.)  during 
which,  however,  the  conjunctiva  should  not  be  torn.  The  capsule  of  Tenon  must 
now  be  opened  by  a  small  incision  at  one  end  of  the  muscular  tendon,  in  order  to 
admit  of  the  passage  of  a  blunt  hook,  curved  on  the  flat,  between  the  muscle  and 
the  sclera,  and  then  the  capsule  of  Tenon  at  the  other  end  of  the  insertion  is  so  far 
cut  through  upon  the  hook,  until  the  latter  comes  out  free.  Two  fine  waxed  silk 
sutures  are  now  passed  through  the  muscle.  Each  of  these  is  provided  with  two 
needles,  which  are  introduced  along  the  hook  from  the  scleral  surface  of  the  muscle 
through  its  belly,  so  that  each  of  the  two  loops  of  silk  embraces  a  portion  of  muscle 
from  2 — 3  millm.  wide.  Next  the  insertion  in  front  of  the  hook  is  detached  close 
to  the  sclerotic.  This  being  done,  the  needles  are  passed  through  the  conjunctival 
flap  from  its  scleral  margin  close  to  the  border  of  the  cornea  and  tied.  One  end  of 
each  suture  is  cut  off  short,  but  the  other  is  left  sufficiently  long,  in  order  to  facili¬ 
tate  the  removal  of  the  sutures  on  the  2d — 3d  day.  The  conjunctival  wound  is 
now  closed  by  a  fine  suture,  and  finally  the  muscle  causing  the  squint  is  cut  through 
in  accordance  with  the  rules  previously  mentioned  (Sehweigger). 

As  a  matter  of  experience  it  is  well  to  produce  a  small  over-correction,  since  the 
immediate  effect  of  the  operation  is  afterwards  always  somewhat  lessened.  The 
suture  must  remain  from  2 — 3  days,  during  which  time  the  adhesion  has  always 
reached  a  sufficient  degree  of  firmness.  In  order  to  prevent  the  rubbing  of  the 
suture-knot  and  limit  the  extension  of  the  extravasated  blood,  the  compressing 
bandage  is  very  much  to  be  recommended,  but  cold  appli cairns  only  where  great 
inflammatory  irritation  is  present.  Qj  * 

It  is  less  advantageous  to  introduce  the  sutures  into  th^S^jiuscle  after  its  division,  as  was 
formerly  the  custom  ( Critchett ,  Graefe),  since  the  mi^s^^jretracts  very  much  and  we  must 
then  penetrate  with  the  forceps  into  a  dark  space  in  to  bring  it  to  light  again,  whereby 


bres  which  is  grasped  by  the  forceps, 
Seated  for  each  suture. 


we  commonly  bring  to  light  no  more  than  the  bui 
and  this  difficult  and  injurious  maneuver  musi^be1 

[Another  method  is  as  follows.  Th^^itient  having  been  placed  upon  his  back, 
and  under  the  full  influence  of  aq0ioesthetic,  and  the  eye  to  be  operated  upon 
exposed  by  the  wire  speculum,  anSa^istant  draws  the  cornea  as  much  as  possible 
toward  the  outer  cantlius  b^^Jcfiing  the  tissues  over  the  tendon  of  the  external 


rectus  muscle  in  the  blac] 
horizontal  opening  over 
extending  from  a  pojj 


dgs  (01  pair  of  fixation  forceps.  The  operator  then  makes  a 
Vhpnnternal  rectus  muscle,  midway  between  its  borders,  and 
ne  line  distant  from  the  cornea  down  to  the  semi-lunar  fold. 


This  opening  shou^Jte  made  by  lifting  a  vertical  fold  of  the  conjunctiva  and  sub¬ 
conjunctival  with  forceps,  and  cutting  it  with  scissors  in  a  horizontal  direc¬ 

tion.  If  c!rayis  exercised,  the  internal  rectus  muscle  will  be  exposed  without  any 
difficulty^  trie  occurrence  of  much  bleeding.  The  next  step  is  to  secure  the  entire 
tendoh^tVe  muscle  which  is  to  be  brought  forward.  This  is  especially  essential  in 


th 


o^jpases  in  which  the  divergent  squint  has  been  the  result  of  the  operation  for 
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convergent  squint ;  for  in  such  cases  the  tendon  and  theca,  having  been  much  hag¬ 
gled  in  the  original  tenotomy,  fall  back  irregularly,  and,  being  split  more  or  less, 
form  false  insertions,  which  are  zigzag  or  interrupted. 

After  the  apparent  insertion  of  the  muscle  has  been  brought  into  view,  a  strabis¬ 
mus-hook,  having  an  eye  drilled  in  its  free  extremity,  and  armed  with  a  waxed  silk, 
is  made  to  sweep  beneath  it,  from  below  upward,  care  being  taken  to  keep  the 
instrument  in  close  contact  with  the  sclerotic,  and  carried  so  far  back  as  to  include 
every  straggling  band  of  muscle  or  theca  which  is  to  be  advanced. 

The  uplifted  mass  should  then  be  tied  close  to  its  sclerotic  implantation.  The  next 
step  is  to  divide  the  external  rectus  muscle  freely  through  a  horizontal  wound  in  the 
conjunctiva,  and  thus  complete  the  preliminary  steps  for  the  advancement  of  the 
internal  rectus.  The  latter  step  is  effected  as  follows :  the  operator,  holding  the 
ligature  firmly  in  one  hand,  should  cut  with  scissors  the  insertion  of  the  muscle  and 
gently  break  up  any  bands  of  connective  tissue  which  may  attach  it  to  the  sclerotic. 
As  he  does  this,  he  should  draw  upon  the  ligature  and  sway  it  from  side  to  side  until 
it  becomes  evident  that  any  adhesions  which  might  obstruct  the  advancement  of  the 
muscle  have  been  overcome.  He  should  now  estimate  the  amount  of  adduction  which 
may  be  necessary  to  cure  the  divergence.  This  he  can  do  by  catching  with  forceps 
the  sclerotic  edge  of  the  cut  tendon  of  the  external  rectus  and  drawing  the  cornea 
toward  the  inner  can  thus,  while  he  holds  up  upon  the  stretch  the  muscle  to  be 
advanced.  The  retentive  sutures  are  now  to  be  placed.  For  this  purpose  two  deli¬ 
cate,  short,  and  sharply -curved  needles  are  to  be  armed  with  fine,  well  waxed  silk, 
and  adapted  to  a  needle-holder.  (The  needle-holder  of  Dr.  H.  B.  Sands,  of  Hew 
York,  is  decidedly  the  best  for  this  purpose.) 

Having  measured  the  extent  to  which  the  eye-ball  must  be  adducted  in  order  to 
correct  the  divergence,  the  sutures  should  be  passed  through  the  muscle  and  its  theca 
as  far  from  its  cut  end  as  may  be  necessary.  The  muscle  should  be  draw'll  w^ell  out 
I  and  kept  upon  the  stretch,  so  that  the  sutures  may  be  passed  through  it  as  deeply 
'  as  possible  behind  the  caruncle,  to  secure  a  firm  hold,  and  to  leave  a  somewhat 
|  longer  mass  between  the  perforations  made  by  the  sutuivs  and  the  lijqWe  upon  its 
cut  end  than  the  original  divergence  measured.  The  course  of  the ^^Hr^  should  be 
I  perpendicular  to  the  plane  of  the  muscle,  one  passing  through  nev*oj&  upper  margin, 
aud  the  other  near  its  lower.  After  the  sutures  have  been  pJaCefcl.  in  the  muscle,  the 
end  included  in  the  ligature  should  be  cut  off,  care  bein^&^u  to  leave  enough  to 
|  prevent  their  tearing  out.  The  amount  cut  should^Q&y  equal  the  degree  of 
divergence  to  be  corrected,  allowance  being  made  fo^l^mkage  which  has  followed 
the  detachment  of  the  muscle  from  the  sclerotic-^Jfhe  next  step  is  to  carry  the 
sutures  beneath  the  conjunctiva  above  and  below^fhe  cornea.  It  is  better  to  place 
the  upper  suture  first.  This  also  requires  tlm^Stwed  needle.  The  point  aimed  at  in 
I  carrying  the  needle  along  the  sclerotic^b^Vs^i  the  conjunctiva,  should  be  about  a 
j  line  above  the  cornea  and  over  the  ceiJ^Cm  the  line  of  implantation  of  the  superior 
|  rectus  muscle,  and  there  the  sutyfe  would  emerge.  Before  tying  the  upper  the 
lower  suture  should  be  brought  omdlt  a  corresponding  point  over  the  inferior  rectus 
insertion.  While  the  operatiti^Sp cautiously  tying  the  sutures  his  assistant  should, 

I  catching  hold  of  the  inserii(0jof  the  external  rectus,  carry  the  cornea  toward  the 
internal  canthus  as  mu$hj£^h>ssible,  and  thus  effect  wrhat  may  be  considered  the  real 
intention  of  the  opeh^vn,  namely,  to  adduct  the  eye  strongly,  and  thus  place  the 
end  of  the  shorten^fc  internal  rectus  in  co-aptation  with  the  sclerotic  at  the  natural 
line  of  sclerotic^^lantation.  The  exercise  of  a  little  care  will  cause  the  muscle  to 
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spread  out  and  be  hidden  behind  the  horizontal  pillars  of  the  wound  through  which 
the  retentive  sutures  have  been  carried ;  and  thus  insuring  a  consolidation  of  the 
wounded  parts,  obtain  the  aid  of  the  subsequent  cicatricial  contraction  of  the  soft 
parts  intervening  between  the  cornea  and  the  caruncle  in  the  ultimate  result.  This 
method  has  been  employed  upon  two  eyes  which  had  been  rendered  divergent  by 
operations  for  convergent  squint.  In  one  of  these  eyes  the  divergence  was  more 
than  five  lines,  in  the  other  about  four.  In  the  first  eye  a  small  amount  of  con¬ 
vergent  squint  was  induced,  which  was  cured  by  applying  the  glass,  which  neutralized 
existing  hypermetropia.  In  the  second  case  a  very  slight  degree  of  convergence  was 
caused,  not  exceeding  a  line,  which  was  also  removed  by  the  use  of  the  proper 
glasses.  And  in  both  these  cases  the  existence  of  hypermetropia  would  have  ren¬ 
dered  glasses  necessary,  aside  from  any  convergence. 

The  operation  has  also  been  satisfactorily  performed  in  two  cases  in  which  slight 
paresis  of  the  internal  rectus,  the  result  of  injury,  had  led  to  divergent  squint. 

No  inflammation  of  an  annoying  character  has  followed  the  procedure.  It  is 
believed  that  the  chance  of  success  is  greatly  increased  by  dividing  the  external  rectus 
of  the  fellow-eye,  even  though  it  is  proposed  to  advance  the  internal  rectus  of  one 
eye  only.  (Agnew.)] 

Others  prefer  to  split  the  conjunctiva  in  the  region  of  the  new  muscular  insertion  by  a 
vertical  incision,  and  then  to  dissect  it  up  from  the  subjacent  capsule  of  Tenon  as  well  towards 
the  cornea  as  towards  the  retro-tarsal  fold,  then  to  separate  the  muscle  from  the  sclera  im¬ 
mediately,  aud  to  incise  the  capsule  so  far  upwards  and  downwards,  that  the  muscle  and 
portion  of  capsule  lying  upon  it  become  perfectly  movable,  and  hence  can  be  drawn  easily 
beneath  the  conjunctiva  as  far  as  the  border  of  the  cornea.  Here  the  anterior  end  of  the 
muscle  is  to  be  fastened  in  the  following  manner  :  Two  fine  needles  at  both  ends  of  the  same 
suture  are  first  drawn  through  the  capsule  and  end  of  the  muscle  and  then  through  the  con¬ 
junctiva  from  behind  forwards,  over  whioh  the  loop  is  tied.  Such  a  suture  or  loop  is  intro¬ 
duced  in  the  region  of  the  superior  border  of  the  muscle,  and  a  second  in  the  region  of  the 
inferior  border  of  the  muscle.  After  the  muscle,  and  with  it  the  capsule,  are  in  this  way  fixed 
close  to  the  corneal  border  under  the  conjunctiva,  the  conjunctival  wound  is  carefully  closed 
by  several  sutures.  If  necessary,  a  piece  of  the  anterior  end  of muscle  and  also  of  the 
capsule  of  Tenon  can  of  course  be  excised,  in  order  to  increase  y^mkct.  ( Liebreich .) 

17.  In  cases  of  secondary  squint,  where  the  mobihT^&the  course  of  the  retr.ict  d 
muscle  is  completely  or  almost  completely  removad&^pecially  where  the  muscle  has 
drawn  itself  completely  back,  and  has  no  conn^^rm  with  the  globe,  and  in  all  cases 
where  the  angle  of  squint  is  very  large,  XSwMif  the  limitation  of  motion  in  the 
course  of  the  muscle  which  has  been  ImcI  S&A  was  only  to  a  moderate  degree,  the 
stitching  forward  is  no  longer  suffick^Jk  Then  a  greater  bringing  forward  of 
the  end  of  the  muscle  is  necessary y&pcHdiis  may  be  attained  by  the  so-called  thread 
operation.  This  method  is  also/&5%4  recommended  in  all  cases  of  great  paralysis 
of  the  muscle  as  well  as  in^rafcify  strabismus,  with  a  large  angle  of  squint,  and 
great  limitation  of  motion  JMfee  course  of  the  squinting  muscle.  ( Graefe .) 

To  bring  forward  Jfifcjkreertion  of  the  muscle,  after  properly  fixing  the  globe, 
the  conjunctiva  in  frgnVof  the  affected  muscle  is  to  be  divided  vertically  and  then 
separated  from  the^Bra  toward  the  cornea  and  toward  the  reflection  to  a  proper 
distance.  Then^S  end  of  the  muscle  is  to  be  dissected  up  from  the  sclera,  and  the 
antagonisti^j^jipcte  divided,  not  close  to  its  line  of  insertion,  but  about  one  line 
further  baryta  that  a  stump  may  remain.  Through  this  stump  a  loop  of  thread  is 
to  ben&^d  by  means  of  a  curved  needle,  the  globe  turned  toward  the  side  of  the 
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muscle  to  be  brought  forward,  and  retained  in  this  position  for  two  or  three  days 
by  properly  fastening  the  thread.  At  the  same  time,  the  proper  application  of  a 
pressure-bandage  is  of  marked  service,  as  it  fixes  the  globe  to  some  extent,  and  some¬ 
what  prevents  traction  of  the  parts  united  to  the  thread,  and  removes  one  cause  of 
great  pain  and  intense  irritation.  ( Guerin ,  Graefe) 

Unfortunately,  in  this  method  we  can  not  easily  regulate  the  effect,  since  the  eye 
must  be  turned  as  far  as  possible  to  the  side  of  the  muscle  to  be  brought  forward,  in 
order  that  the  thread  may  not  pass  over  the  cornea  and  rub  upon  it,  which  gene¬ 
rally  causes  unbearable  pain,  and  often  severe  inflammation  and  even  suppura¬ 
tion  of  the  cornea.  ( Steffan .)  There  then  generally  remains  in  the  most  cases  a 
great  deviation  of  the  globe  in  the  course  of  the  muscle  again  brought  forward, 
which  then  must  be  covered  by  a  setting-back  of  the  partner  of  the  opposite  side, 
in  case  this  has  been  already  divided.  ( Graefe .) 

12.  In  order  to  remove  the  great  deformity  caused  by  a  great  sinking-in  of  the 
conjunctiva  and  caruncle  after  excessive  division  of  the  ocular  sheath  on  the  inner 
side  of  the  globe,  the  ocular  conjunctiva  is  opened  in  the  same  way  as  in  stra- 
botomy,  some  lines  in  front  of  the  caruncle,  in  a  vertical  direction.  The  submu¬ 
cous  tissue  is  then  dissected  with  care  as  far  back  as  the  outer  surface  of  the  muscle, 
which  has  been  set  back,  and  forward  to  a  point  near  the  corneal  margin.  The 
edges  of  the  wound  are  then  united  by  suture,  taking  care  to  draw  the  caruncle 
well  forward  and  somewhat  upward.  The  surface  of  the  posterior  conjunctival 
flap,  which  has  been  dissected  up,  is  then  united  to  the  sclerotica.  {Graefe.) 

In  order  to  conceal  great  protrusion  of  the  globe,  or  to  remove  excessive  gaping 
of  the  palpebral  fissure,  tarsoraphy  is  performed  with  advantage.  {Graefe) 
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2 .  Divergent  Squint. 

Symptoms. — The  affection  is  characterized  by  a  diminished  convergence  of  the 
visual  lines,  while  the  visual  movements  in  any  direction  but  that  of  convergence  are 
unimpaired. 


1.  The  squint  according  to  the  rule  follows  solely  in  the  course  of  the  external 
recti  muscles,  so  that  the  visual  line  of  the  squinting  eye  passes  behind  the  object  of 
fixation  and  usually  diverges  with  the  other  visual  line.  The  visual  line  of  the 
squinting  eye  deviates,  however,  exceptionally  upwards  and  outwards,  or  downwards 
and  outwards. 

2.  Strabismus  divergens,  like  the  convergent  form,  is  especially  in  the  beginning 
frequently  periodic,  intercurrent,  i.e.,  it  appears  only  under  certain  conditions,  while 
in  other  respects  both  eyes  fix  correctly,  and  even  binocular  simple  vision  with  direct 
perception  of  perspective  takes  place  when  other  morbid  conditions  do  not  hinder 
it.  In  the  course  of  time,  however,  the  divergent  squint  is  wont  to  become  per¬ 
manent. 

In  a  number  of  cases,  sometimes  the  one  eye,  sometimes  the  other  deviates  out¬ 
wards,  while  the  other  eye  fixes,  and  this  depends  sometimes  upon  the  will  of  the 
patient,  and  sometimes  the  choice  of  the  fixing  eye  is  determined  by  the  position  of 
the  object  in  space,  so  that  at  certain  distances  and  in  certain  lateral  directions  of 
the  visual  lines  the  one  eye  is  accommodated  for  the  point  of  fixation,  and  in  others 
the  other  eye,  and  the  strabismus  divergens  appears  of  the  alternating  form.  Gener¬ 
ally,  however,  one  eye  is  constantly  turned  out,  the  strabismus  is  monocular,  and 
concomitant  in  so  far  as  by  covering  the  fixing  eye,  it  tipi  outwards,  while  the 
squinting  eye  becomes  the  fixing  one. 

3.  The  squinting  angle  is  of  very  different  size  in  dpf}6^nt  individuals.  It  vanes 
however  in  the  same  individual  within  very  wide  t 
cumstances.  In  general  we  can  say,  that  the  < 
to  be  greater  than  it  has  been  in  the  same 

Doubtless  a  degeneration  of  the  partici]mti»g^ni  ,  „  _  _ 

squinting  muscle  and  atrophy  of  its  antagonist,  are  here  partly  to  be  taken  into 
account.  ^  ^ 

Moreover  the  existing  neccssai-v^iounts  of  convergence  and  the  direction  of 
the  visual  lines  have  a  propc^d j^^CLAnfluence  upon  the  angle  of  squint  in  the  same 
individual  and  at  the  same^me.  In  this  respect,  however,  very  considerable  dif¬ 
ferences  make  their  apn^!tra»ce  and  justify  the  supposition,  that  we  may  not  always 
have  to  do  with  conditiSws,  pathogenetically  of  the  same  value,  but  that  there  is 
embraced  in  one  cdtAJJfry  much  that  in  the  future  will  be  considered  as  distinct. 

a.  The  greatg^^ifferences  appear  in  the  relation  of  the  squinting  eye,  when  an 
object  is  grajWWy  approximated  in  the  median  plane,  the  horizontal  visual  plane 
remaining  unhanged,  and  therefore  the  amount  of  convergence  necessary  for  fixa¬ 
tion  is  incased.  In  many  cases,  especially  in  old  permanent  ones  of  a  very  high 
degre^St  strabismus  divergens,  the  squinting  eye  remains  completely  immovable  in 


S,  according  to  time  and  cir¬ 
ri  on  in  old  cases  is  usually  wont 
hial  at  the  beginning  of  the  disease, 
^nuscles,  namely  a  hypertrophy  of  the 
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its  pathological  position,  or  at  most  it  makes  very  irregular  and  insufficient  move¬ 
ments  of  adduction,  more  by  jerks  and  less  excursive,  while  the  other  eye  moves 
inwards  proportionally  to  the  shortening  of  the  distance. 

In  other  cases  of  permanent  strabismus  divergens,  generally  of  a  less  high  degree, 
the  squinting  eye  turns  outwards  in  the  same  degree,  or  somewhat  more  and  more 
rapidly  than  the  fixing  eye  turns  inwards. 

In  low  degrees  of  strabismus  divergens  the  ability  of  the  squinting  eye  to  con¬ 
verge  is  usually,  and  in  the  periodic  form  of  squint  as  a  rule,  not  entirely  absent, 
but  only  the  potential  or  even  the  actual  energy  of  convergence  has  sunk  more  or 
less  below1  the  normal  amount. 

So  we  meet  with  such  cases,  where  the  patient,  when  his  attention  is  called  to  it, 
by  the  employment  of  a  powerful  impulse  of  the  will  is  enabled  to  produce  every 
amount  of  convergence  situated  within  normal  limits  and  even  to  maintain  it  for 
some  time,  but  becomes  fatigued  sooner,  and  then  from  a  feeling  of  tension  and 
fatigue  allows  the  squinting  eye  again  to  turn  outwards.  Usually,  however,  the 
patient  is  actually  capable  of  producing  much  smaller  degrees  of  convergence  than 
in  the  normal  state.  If  an  object  is  brought  near  in  the  median  line,  both  eyes  con¬ 
verge  regularly  only  up  to  a  certain  distance  ;  if  the  object  oversteps  this  limit,  the 
squinting  remains  unmoved  or  undergoes  slight,  irregular  oscillations  ;  finally,  with 
a  further  shortening  of  the  distance  it  suddenly  turns  with  a  jerk  considerably 
outwards,  the  visual  lines  diverge  or  converge  in  a  much  slighter  degree  than  that 
which  the  patient,  with  a  corresponding  position  of  the  object,  is  still  in  a  condition 
easily  to  produce  and  to  maintain  with  the  binocular  visual  act.  The  patient  feels 
very  distinctly  this  sudden  deviation  and  knows  exactly  how  to  designate  the 
moment  when  it  comes  on.  The  limit  of  the  shortening  of  the  distance  at  which 
the  squinting  eye  remains  immovable,  and  that  at  which  excursive  deviation  comes 
on,  are  very  different  in  different  individuals.  By  prolonged  experiments  and  the 
consequent  fatigue  of  the  muscles  in  question,  they  usually  recede  somewhat  from 
the  eye.  On  the  contrary,  a  moderate  increase  or  decrease  in  the  amount  of  accom¬ 
modation  by  concave  or  convex  glasses  have  no  considerable  m^u^ce.  Just  as 
little  can  these  limits  be  perceptibly  displaced  by  moderate  ^WWnutions  in  the 
amount  of  convergence  with  unchanged  distance  of  the  by  placing 

before  both  eyes  prisms  of  2°-4°,  with  the  base  inwards.  nvta  limits  are,  however, 
caused  to  recede  somewhat  by  adducting  prisms,  base  tfaNrards,  and  by  everything 
that  is  in  a  condition  to  confuse  the  common  visual/acVxi  a  high  degree,  especially 
by  prisms  placed  vertically  before  the  eyes,  by  v^y  strong,  over- correcting  concave 
or  convex  glasses,  even  by  excluding  one  eye  the  act  of  vision  by  holding  a 

screen  before  it.  .  '  Jb . 

There  are  finally  to  be  mentioned  casesQk moderate  strabismus  divergens,  which 
frequently  occur,  where  the  deviation>maAifcsts  itself  chiefly  during  distant  vision 
and  without  fixation,  while  during  /mfcinct  fixation  of  near  objects  within  certain 
limits  the  correct  convergence  (fcjjoth  eyes  with  the  binocular  visual  act  can  be 
produced  and  maintained.  either  merely  the  potential  energy  has  sunk,  and  the 

patient  converges  up  to  4  but  soon  tires  ;  or  the  actual  energy  is  also  dimi¬ 

nished,  the  limit  of  binq^hfrr  vision  and  that  of  the  actual  squint  have  more  or  less 
receded. 

l.  No  less  remarkable  is  the  change  of  the  size  of  the  angle  of  squint  with 
changes  in  th^i&mion  of  the  visual  lines  ;  the  deviation  would  then  be  permanent 
and  very  extessShre,  in  which  case  the  influence  of  the  visual  direction  is  very  little 
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manifested.  As  a  rule,  the  deviation  increases  considerably  or  assumes  the  form  of 
periodic  squint,  when  the  look  is  directed  upwards,  or  is  turned  from  the  median 
plane  towards  the  side  of  the  usually  fixing  eye ;  the  angle  of  squint  on  the  con¬ 
trary  decreases  or  becomes  zero,  when  the  look  is  lowered  or  directed  towards  the 
side  of  the  squinting  eye.  The  patients  willingly  make  use  of  the  latter  visual 
direction,  in  order  to  give  a  better  coordination  to  the  retina  of  the  deviated  eye, 
and  to  conceal  the  cosmetic  defect.  They  also  soon  accustom  themselves  to  main¬ 
tain  the  surface  of  the  face  in  a  certain  oblique  position,  by  wThich  the  squinting 
eye  comes  somewhat  forward,  while  the  fixing  eye  recedes  to  a  corresponding  degree. 

4.  The  mobility  of  the  eyes  is  not  perceptibly  diminished,  as  long  as  the  strabis¬ 
mus  remains  pure.  With  a  longer  continuance  of  the  affection,  and  particularly 
with  a  large  angle  of  squint,  the  mobility  on  the  contrary  diminishes  perceptibly, 
doubtless  in  consequence  of  material  changes  in  the  muscular  structure,  so  that  the 
squinting  and  even  the  fixing  eye  also  cannot  be  turned  so  much  towards  the  side 
of  the  latter,  and  the  excursive  region  appears  somewhat  displaced  towards  the 
squinting  side. 

5.  The  deviation  manifests  itself  at  the  commencement  of  the  affection,  and 
especially  in  the  periodic  form,  by  spontaneous  binocular  diplopia.  In  the  further 
course  of  the  disease,  however,  the  phantom  image  of  the  squinting  eye  recedes  under 
the  contention  of  both  retinae,  and  the  patient  needs  the  concentrated  attention  or 
the  covering  of  the  fixing  eye  by  dark  glasses,  in  order  to  bring  about  its  percep-' 
tion.  In  old  cases  and  especially  in  very  high  degrees  of  strabismus  divergens,  on 
the  contrary,  a  diplopia  cannot  usually  be  obtained,  even  when  the  retina  of  the 
deviated  eye  has  not  yet  become  in  a  high  degree  functionally  incapacitated. 

The  double  images,  corresponding  to  the  position  of  the  visual  lines,  are  always 
crossed.  The  relation  of  their  lateral  distance  to  the  angle  of  squint  vanes  in 
many  points,  and  is  not  yet  sufficiently  explained  in  every  direction,  to  be  formu¬ 
lated  into  any  general  law. 

In  periodic  strabismus  divergens  the  lateral  distance^Af:  the  double  images 
generally  corresponds  to  the  degree  of  deviation.  J®?0  bject  of  fixation  is 
gradually  approximated  in  the  median  plane  beyond  il©imit  of  the  region  of  con¬ 
vergence,  its  image  becomes  indistinct  at  the  mometfkjvhen  one  visual  line  remains 
immovable  ;  later  it  becomes  split  and  the  doul^kypiages  diverge  from  one  another 
in  proportion  as  the  distance  of  the  objectb<(c\mes  shortened.  If  then  an  excur¬ 
sive  squinting  deviation  appears,  the  clofobj^  Images  also  become  suddenly  very 
distant,  and  here  again  proportionally  t^^he  existing  size  of  the  angle  of  squint. 

In  permanent  strabismus  diverge]©  which  is  not  too  excursive,  the  double 
images  are  likewise  very  distant  i®  their  lateral  distance  sometimes  harmonizes 
with  the  size  of  the  deviationyU/Vigh  sometimes  such  an  agreement  cannot  be 
found.  The  latter  appears^ASwm  the  rule  in  old  cases.  There  also  appears  quite 
often  in  old  cases  of  stol^mis  divergens  a  remarkable  disproportion  in  the  local¬ 
ization  of  objects  in  tll^i^ising  of  a  vertical  screen  between  both  eyes,  by  which  a 
division  of  the  two els  of  vision  is  produced. 

Doubtless  iji^pNsircumstances  here  act  together  in  a  disturbing  manner.  On  the  one  side 
the  material^Jl^ges  in  the  muscular  structure  are  to  be  taken  into  account,  which  have  in¬ 
creased  difra^Ctly  in  different  cases  and  must  essentially  confuse  the  co-ordination  of  the 
deviatecl^Ae.  Then  we  not  uncommonly  meet  with  an  impediment  in  the  circumstance  that 
it  is  fcfftV^ery  difficult  for  the  patient  to  maintain  the  mutual  position  of  both  eyes,  when  he 
di&ct^Ene  attention  to  the  double  images  or  to  both  objects  separated  by  the  screen,  in  order 
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to  estimate  their  lateral  distance.  The  eyes  here  very  easily  become  subject  to  a  very  irregular, 
jerking  motion,  by  which  the  retinal  images  are  naturally  displaced  also.  Finally,  a  further 
disturbance  proceeds  from  the  indistinct  perception  of  the  phantom  image  belonging  to  the 
squinting  eye  or  of  the  object  situated  on  this  side  of  the  screen.  In  consequence  of  this 
indistinct  perception  the  struggle  between  the  two  retinae  is  as  a  rule  decided  in  favor  of  the 
fixing  eye,  so  that  the  impressions  of  the  squinting  eye  are  but  momentarily  perceived. 

By  reason  of  these  disturbing  influences,  even  very  intelligent  patients,  who  are  already 
practiced  in  experimenting,  often  find  it  entirely  out  of  their  power  to  estimate  even  in  an 
approximatively  correct  manner  the  existing  lateral  distance  of  the  double  images  of  a  fixed 
object.  If  a  screen  is  erected  between  both  eyes,  the  patient  sees  the  two  objects  each  on  its 
respective  side,  perceives  also  their  gradual  approximation,  but  is  uncertain  in  his  estimate  of 
their  mutual  distance  to  such  a  degree  that  he  is  not  in  a  position  to  decide  at  once  whether 
the  distance  is  great  or  small.  It  is  here  of  considerable  moment,  that  the  patients  are  not 
usually  able  to  perceive  the  screen  on  the  side  of  the  squinting  eye,  and  that  the  object  here 
situated  soon  disappears,  when  by  unaltered  position  of  the  squinting  eye  the  screen  is  brought 
near. 

Equally  indistinct  to  the  patient  in  old  cases  is  usually  the  perspective  of  the  phantom 
image  belonging  to  the  squinting  eye,  and  when  a  vertical  screen  is  placed  before  it,  also  the 
distance  of  the  object  in  question.  Still  an  approximation  and  diminution  of  these  images  was 
repeatedly  estimated,  which  is  connected  with  their  position  upon  more  eccentric  portions  of 
the  external  halves  of  the  retina,  and  is  explained  by  the  direct  perception  of  perspective 
founded  in  the  conditions  of  organization  of  the  retina. 

If  we  combine  everything  hitherto  mentioned,  we  cannot  for  a  moment  doubt 
that  the  deviation  of  divergent  squint,  unlike  the  convergent  form,  in  binocular 
vision  brings  along  with  it  an  absence  of  co-ordination  of  the  squinting  eye  in  and 
for  itself,  and  that  this  absence  of  co-ordination  later  in  the  disease  is  very  much 
influenced  by  the  material  changes  in  the  muscular  structure,  as  well  as  by  many 
other  circumstances. 


This  change  of  the  false  co-ordination  in  old  cases  of  divergent  strabismus  manifests 
itself  also  as  a  rule  in  monocular  vision  with  the  squinting  eye.  When  the  sound  eye  Is 
covered,  the  patient  as  a  rule  in  pointing  at  an  object  situated  in  the  median  piane,  misses  it. 
Generally  he  fails  towards  the  side  of  the  healthy  eye.  Still  it  also  happen^bkat  the  finger, 
when  rapidly  thrust  forward,  passes  by  the  object  towards  the  side  of  thS^hinting  eye.  In 
one  case  of  the  latter  kind  the  tenotomy  of  the  squinting  muscle  formed  with  an 

unsatisfactory  result. 

In  monocular  vision,  the  squinting  eye  in  recent  c;naq^S^  permanent  divergent 
squint  and  of  periodic  strabismus  divergens  is  ju^ffyXell  co-ordinated  as  under 
normal  conditions,  the  patient  fails  but  seldom  iC  turn  sting  at  an  object,  and  can 
accomplish  his  work  without  intermission,  prq^ybd  the  functional  energy  of  the 
retina  be  normal,  as  a  proof  that  the  absenconpf  co-ordination  of  the  squinting  eye 
is  connected  with  its  deviation,  i.e.,  disar^jal^  when  the  squinting  eye  is  directed 
correctly  towards  an  object.  ^ 

7.  The  deviation  of  squint  and  tlrvahsence  of  co-ordination  of  the  squinting  eye 
occasioned  by  it  exclude  binoculfrvSton ;  the  images  belonging  to  the  squinting  eye, 
of  objects  situated  in  the  commonneld  of  vision,  are  completely  suppressed  under 
the  action  of  both  retinm^(? retina  therefore  of  the  deviated  eye  performs  its 
functions  merely  with4  or  less  wide  zone  of  its  inner  periphery.  Still  even 

here  the  absence  of  x^dnjtination  is  from  the  commencement  strongly  marked  under 
all  circumstances.,  inhere  double  images  of  a  monocularly  fixed  object  appear, 
either  spontaimo^w  or  by  the  aid  of  certain  manoeuvers,  this  is  of  course  the  case, 
ho  cSrbino  cular ,  diplopia  does  not  make  itself  felt,  this  follows  from  a 
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simple  experiment.  In  fact  such  patients  cannot  give  any  definite  information  con¬ 
cerning  the  position  of  objects,  which  are  moved  round  in  the  monocular  visual 
field  of  the  squinting  eye,  while  the  other  eye  fixes  an  object,  even  when  they  are 
still  to  some  extent  able  to  see  the  object  of  the  squinting  eye  distinctly. 

8.  The  region  of  suppression  of  the  retina  of  the  deviated,  eye  is  generally  very 
extensive  in  divergent  squint.  Within  its  range,  a  very  considerable  torpidity  of 
the  retinal  elements,  and  therefore  a  central  anaesthesia  usually  manifests  itself 
much  earlier  than  in  convergent  squint.  The  limits  of  the  latter  can  then  be  some¬ 
times  very  exactly  determined,  and  appears  sometimes  distinct,  sometimes  diffused. 

Not  uncommonly,  however,  we  also  meet  with  cases,  in  which  the  functional  dis¬ 
turbance  extends  over  the  entire  retina  and  becomes  a  true  amblyopia. 

9.  If  there  is  absence  of  co-ordination  in  the  divergent  squinting  eye,  the  devia¬ 
tion  cannot,  as  in  convergent  squint,  be  occasioned  by  a  voluntary,  and  therefore 
conscious  innervation,  even  if  in  the  normal  condition  there  existed  the  power  to 
produce  and  maintain  considerable  differences  of  the  visual  lines  voluntarily,  and 
not  merely  forcibly  by  abducting  prisms.  The  divergent  squint  must  consequently 
be  placed  to  the  account  of  an  involuntary,  and  therefore  unconscious  process,  which 
however  as  little  excludes  the  feeling  of  deviation  as  in  spasms. 

It  has  been  hitherto  almost  universally  believed  that  the  cause  must  be  sought  in 
an  insufficiency  of  the  internal  recti  muscles,  i.  e.,  in  a  diminution  of  the  actual  or 
potential  functional  energy  of  the  muscles  of  convergence.  Against  the  basis  of  a 
muscular  weakness,  however,  overpowering  objections  can  be  raised. 


First,  such  a  condition  could  be  employed  as  explanation  for  those  gradual  deviations, 
which  the  squinting  eye  often  undergoes  by  approximation  of  an  object  situated  in  the  median 
plane  within  the  limit  of  binocular  fixation.  But  if  an  insufficiency  of  the  muscles  themselves 
were  manifested  in  this  deviation,  then  a  relatively  increased  innervation  to  convergence  would 
have  to  be  introduced  for  every  object  situated  beyond  that  limit,  and  consequently  a  con¬ 
fusion  in  the  estimate  of  the  perspective  must  result ;  the  object  in  question  must  be  seen  at 
all  distances  smaller  and  nearer,  which  is  not  the  case.  In  the  samte  manner  the  insufficiency 
in  changing  the  direction  of  vision  in  the  course  of  the  one  or  ib^5raer  internal  rectus  muscle 
must  be  made  manifest  by  excursive  limitation  of  the  eye  andH^vvi  false  estimate  of  the  direc¬ 
tion  of  the  point  of  fixation,  whether  a  monocular  or  binc^i^r  visual  act  takes  place.  Such 
an  absence  of  co-ordination,  however,  is  only  met  with^gjvjSnatter  of  experience  in  old  cases, 
especially  where  material  changes  in  the  muscular  strte^uJe  are  to  be  assumed  or  demonstrated. 

Still  less  can  the  excursive  squinting  deviatior^h^made  to  agree  with  a  muscular  insuf¬ 
ficiency.  One  visual  line  deviates  as  a  rule  fa/bey<md  the  measure  of  convergence,  which  is 
still  easily  produced  and  maintained  by  thefeatfent  in  question,  with  a  corresponding  distance 
of  the  object,  and  frequently  the  reciproaSV^osition  of  the  visual  lines  becomes  a  divergent 
one,  while  the  range  of  convergence  is^tilhvery  considerable.  How  finally  are  the  excursive 
squinting  deviations  to  be  explained^^lch  appear  when  the  eye  is  not  fixed  and  during  dis¬ 
tant  vision,  while  the  patient  fixe^iAcularly  nearer  objects  easily  and  continuously. 

If  an  insufficiency  bottom  of  the  divergent  squint,  it  cannot  affect  the 

muscular  structure,  a\jjust  so  long  as  the  strabismus  remains  pure,  but  only  its 
conditions  of  innefiation.  For  the  excursive  squinting  deviations,  an  abducting 
innervation  muslfmbreover  be  assumed  as  cause,  for  they  cannot  be  explained  merely 
by  the  yieldtaFSf  an  internal  rectus  muscle,  but  must  be  regarded-  as  active  effects 
of  the  alflftramg  muscles. 

Tillluraier  fundamental  investigations  admit  of  a  definite  opinion  concerning 
the  Vi&^ter  of  strabismus  divergens,  we  must  assume,  in  accordance  wTith  all  that 
h^|)een  stated,  that  in  the  divergent  deviation  of  the  squinting  eye,  there  is  mani- 
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fested  a  disturbance  of  those  co-ordinate  conditions  which,  in  the  normal  state, 
connect  fixed  amounts  of  accommodation  and  convergence  with  each  other. 

This  disturbance  of  co-ordination  in  fact  manifests  itself  very  distinctly  by  the 
considerable  overbalance  of  the  abducting  ability  of  the  eyes  as  opposed  to  the 
amount  of  adduction  disposable  at  a  fixed  distance  of  the  object. 

In  the  normal  state,  in  observing  distant  objects,  and  therefore  with  parallelism  of  the  optical 
axes,  only  very  weak  prisms  with  the  base  inwards  are  overcome ;  the  voluntary  turning  outwards 
of  the  eye  seems  under  such  circumstances  very  limited ;  but  it  increases,  and  so  much  the 
stronger  prisms  are  borne  without  diplopia  by  voluntary  tension  of  the  external  recti  muscles 
in  question,  the  nearer  the  object  approaches  the  eyes  in  the  median  line.  The  voluntary 
adduction  always  overbalances  under  all  circumstances,  and  with  the  same  distance  of  the 
object  much  stronger  prisms  with  the  base  outwards  are  always  overcome  by  voluntary  turn¬ 
ing-in  of  the  eye,  than  prisms  with  the  base  inwards  by  voluntary  abduction ;  only  in  the 
neighborhood  of  the  accommodative  near-point  are  the  adduction  and  abduction  which  can  be 
produced  by  prisms,  usually  equivalent.  In  the  cases  in  which  the  way  has  been  prepared  for 
strabismus  divergens,  or  in  which  it  has  already  appeared  in  the  periodic  form,  this  relation 
is  reversed  in  favor  of  abducting  ability ;  at  the  distance  of  the  usual  occupations  prisms 
with  the  base  inwards  are  overcome,  which  have  a  far  greater,  often  double  and  treble  as  large 
a  refracting  angle,  than  those  prisms  which  are  borne  with  the  base  outwards  without  causing 
diplopia ;  even  for  great  distances  the  abduction  still  often  overbalances,  so  that  tolerably 
strong  prisms  with  the  base  inwards  are  still  overcome,  while  very  weak  prisms  with  the  base 
outwards  produce  incurable  diplopia.  These  appearances  are  manifested  in  an  especially  dis¬ 
tinct  manner,  when  the  visual  plane  is  horizontal  or  even  inclines  upwards  ( Oraefe). 


Causes, — Strabismus  divergens  is  accompanied  by  myopia  in  more  than  half  the 
cases.  This  error  of  refraction  has  hence  for  a  long  time  been  connected  etiologi- 
cally  with  divergent  squint,  and  ophthalmologists  have  sought  to  explain  the 
deviation  in  part  directly  from  the  need  of  extreme  convergence  {Beer'),  but  in  part 
from  the  resistance  to  the  action  of  the  internal  straight  muscles,  which,  in  elonga¬ 
tion  of  the  eyeball  and  especially  when  a  large  staphyloma  posticum  is  present, 
proceeds  so  much  the  more  from  a  displacement  of  the  centre  of  rotation,  as  the 
angle,  which  the  visual  line  makes  with  the  axis  of  the  cornea,  isi such  con¬ 
ditions  often  very  small,  and  sometimes  even  negative,  and  therowSe  the  necessity 
for  work  of  the  muscles  of  convergence  is  perceptibly  mcvcajJ^l)o?ider8,  Schuer- 
man,  Graefe). 

Experience  shows  that  strabismus  divergens  may  be^jsjtfred  to  the  increased 
resistance  to  convergence,  since  this  form  of  squint  is^TVS^l  in  a  very  small  percen¬ 
tage  of  numbers  in  school-children,  where  large  p^steHw  scleral  staphylomata  only 
exceptionally  occur  {II.  Golm),  but  is  usually  de^xSped  much  oftener  during  the 
period  of  youth  or  even  in  mature  manlioc^k  particularly  in  individuals  whose 
occupation  requires  close  application  for  ]QrT)bjects,  and  since  in  many  cases  the 
development  of  divergent  strabismus  ^  s  very  closely  with  the  appearance  or 

with  the  rapid  increase  of  a  staphyloj*wCfc>osticum.  On  the  contrary,  however,  the 
fact  is  of  great  importance,  that  trie  ytme  resistance,  which  renders  a  great  degree  of 
convergence  difficult,  is  also  oppoS^cl  to  excursive  divergent  squint ;  the  cases  of 
myopia  accompanied  by  stmh^nus  extemus  can  only  in  about  half  the  cases  be 
reckoned  as  of  a  high  cleyA^and  only  a  small  part  of  them  seem  to  be  combined 
with  posterior  scleral  i^^Htylomata  of  a  width  of  more  than  half  the  breadth  of  the 
papilla.  In  additionNJhnes  the  fact,  that  among  the  myopes  with  divergent  squint 
there  are  not  ad^^swhose  eyes  are  jn  a  morbid  condition,  which  in  and  for  them¬ 
selves,  without  combination  with  myopia,  may  originate  or  at  least  favor  divergent 
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squint.  Moreover  it  should  not  be  overlooked  that  among  the  cases  of  divergent 
squint  we  also  meet  with  hypermetropes  and  emmetropes  with  perfectly  healthy  eyes. 

Among  4,000  eye-patients  of  all  ages  there  were  350  myopes,  399  hypermetropes  and  42 
cases  of  divergent  squint.  Of  the  350  myopes  27  squinted  outwards,  or  about  7  ’7$.  On  the 
other  hand,  the  proportion  of  the  myopes  to  the  entire  number  of  cases  of  divergent  squint  was 
somewhat  more  than  64^.  Among  these  there  were  only  14  in  which  the  refraction  rose  above 
■|,  and  4  in  which  a  staphyloma  posticum  exceeding  in  diameter  half  the  width  of  the  papilla 
could  be  demonstrated.  In  two  cases  only  the  squinting  eye  was  myopic,  on  account  of  the 
development  of  a  staphyloma  posticum,  and  the  other  eye  was  emmetropic.  In  2  cases  there 
were  maculae  corneae  on  both  sides,  in  one  case  it  existed  on  one  side,  and  in  3  cases  there  was 
cataract  of  the  squinting  eye.  The  number  of  pure  cases  of  binocular  myopia  was  therefore 
reduced  to  19,  i.  e. ,  to  more  than  45X 

Of  the  399  hypermetropes  7  squinted  outwards,  ie.,  1.75X  On  the  contrary,  the  proportion 
percent,  of  hypermetropes  among  the  cases  of  divergent  squint  was  16.6X  The  degree  of 
hypermetropia  here  varied  between  t,-l4-  and  -^j,  but  rose  above  in  negative  direction  only  in 
3  cases.  Morbid  conditions  of  the  eye  were  here  entirely  wanting. 

In  8  cases,  i.  e. ,  in  about  19 %  of  the  cases  of  divergent  squint,  there  was  emmetropia,  yet  the 
eyes  were  healthy  in  only  two  cases,  in  3  cases  there  were  found  maculae  corneae  on  both  sides, 
and  one  case  each  of  phthisis  corneae,  macula  corneae  with  cataracta  centralis,  and  retrogressive 
total  cataract  of  the  squinting  eye. 

If  we  connect  all  this  together,  we  are  again  forced  to  the  conclusion,  that  the 
original  cause  for  strabismus  extemus  cannot  be  so  well  sought  in  anomalous  condi¬ 
tions  of  the  eyes  and  their  muscles,  i.e.j  not  in  any  existing  errors  of  refraction, 
opacities  of  the  dioptric  media,  etc.,  but  must  lie  much  deeper,  in  morbid  conditions 
of  innervation  of  the  muscles  of  convergence.  This  is  in  accordance  with  the 
experience  that  divergent  squint  not  very  uncommonly  appears  suddenly  after  severe 
diseases,  particularly  after  affections  of  the  brain,  meningitis,  etc.  In  agreement 
therewith  stands  also  the  result  of  a  number  of  investigations  ( Graefe ),  according 
to  which  there  is  reason  for  believing  that  the  power  of  abduction  of  the  eyes  is  in 
very  many  cases  considerably  superior  to  the  power  of  adduction  not  only  in 
myopia  but  otherwise,  and  that  this  incongruity  is  nnt^trc^ommonly  inherited ; 
further,  it  is  exactly  such  cases  which  furnish  the  greate^Seiitingent  to  the  category 
of  divergent  squint,  since  the  disposition  to  strabisflHjs  externus  increases  in  the 
same  measure  as  in  a  special  case  the  adduction  ii^ppassed  by  the  abduction. 

If  this  is  correct,  then  the  myopia,  the  bin<^@&5r  opacities  of  the  dioptric  media, 
and  in  a  certain  sense  also  a  higher  degree  o:/a£y^natism  (. Pagenstecher ,  Dobrowolshj ), 
as  well  as  hypermetropia,  may  be  consider^Tr  as  being  in  pathogenetic  connection 
with  the  strabismus  divergens,  in  so  t/flyta  these  conditions  increase  the  necessity 
for  convergence  either  directly  or  Ijenalf  of  enlargement  of  the  retinal  images, 
and  thus  permitting  the  disturbqflrarx>f  innervation  already  typified  which  is  inde¬ 
pendent  of  it  to  become  mo*d0jn4y  and  therefore  more  frequently  manifest.  The 
proportionally  frequent  avf&$hmce  of  strabismus  externus  is  then  very  naturally 
explained  in  morbid  cc^icljfcrons,  which  make  the  binocular  visual  act  impossible  or 
less  valuable,  even  if^notr  disturbing,  particularly  in  very  different  states  of  refrac¬ 
tion  of  both  eye^Vn?  monolateral  opacities  of  the  dioptric  media,  in  transient 
paralysis  of  semaAti  muscles  (Graefe),  after  severe  operative  interference  on  one  eye, 
in  monoculA^Qinclness,  etc. 

Havin^jJknnised  this  much,  the  fact  does  not  seem  wonderful  that  conditions  of 
the  ew^apparently  perfectly  similar,  occasion  sometimes  divergent  squint,  some- 
timesS^nvergent  squint,  and  sometimes  neither.  It  is  then  of  considerable  moment, 
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how  in  a  given  case  the  power  of  adduction  and  abduction  of  the  patient  is 
determined. 


Course. — a.  Strabismus  divergens  is  usually  developed  very  gradually,  particu¬ 
larly  when  myopia  has  any  part  in  causing  it.  The  insufficiency  of  the  power  of 
convergence  first  manifests  itself  merely  in  more  rapid  fatigue  of  the  eyes,  particu¬ 
larly  when  the  occupation  of  the  patient  requires  continuous  fixation  of  near  objects. 
Hvpersemic  conditions  then  soon  appear,  accompanied  by  the  feeling  of  tension, 
fulness  and  real  pain,  which  force  the  patient  to  rest  the  eyes  for  some  time.  If 
the  work  is  continued,  the  affection  becomes  very  similar  to  accommodative  asthen¬ 
opia  ;  still  the  retinae  in  muscular  asthenopia  do  not  have  to  contend  with  circles  of 
dispersion  and  too  small  images,  but  with  the  latter  and  double  images.  The 
patients  are  therefore  accustomed  to  complain  not  so  much  of  an  increase  in  the 
width  and  indistinctness  of  the  borders  of  the  neighboring  letters,  but  rather  of  a 
convergence  and  running  into  one  another  of  these  letters,  corresponding  to  the 
immovable  condition  of  the  squinting  eye  under  greater  demands  for  convergence. 
In  individual  cases  the  patient  may  aid  himself  for  some  time  by  removing  the 
object  further  from  the  eye.  As  a  rule,  however,  this  means  succeeds  much  less  in 
muscular  asthenopia  than  in  the  accommodative  form.  Many  patients  therefore 
prefer,  from  the  first,  or  as  soon  as  symptoms  of  indistinctness  appear,  to  close  the 
weaker  eye  or  cover  it  with  the  hand.  Many  move  the  object  also  towards  the 
affected  side  and  consequently  fix  with  corresponding  lengthening  of  the  internal 
rectus  in  question,  and  thus  diminish  its  necessity  for  work  ( Qraefe ).  But  still  by 
these  means  only  a  very  transient  alleviation  is  wont  to  be  obtained  ;  as  a  matter  of 
experience  a  lengthy  interruption  of  work  and  even  the  nightly  rest  does  not  suffice 
in  muscular  asthenopia  to  establish  a  considerable  continuance  of  the  functional 
energy ;  the  energy  of  the  converging  movements,  once  sunken,  rises  again  much 
more  slowly  and  with  more  difficulty  than  that  of  the  muscle  of  accommodation. 

Gradually  one  eye  moves  more  outwards,  an  excursive  squint  appears,  which  at 
first  is  wont  to  be  connected  with  diplopia,  and  generally  immecb^^  disappears 
when  the  patient  looks  away  from  the  object  of  his  occupattpy^  and  lienee  it 
remains  for  a  long  time  unnoticed  by  those  surrounding  tli^Qkfient.  With  con¬ 
tinued  work  this  excursive  deviation  becomes  more  freoi^M^  while  the  phantom 
image  of  the  squinting  eye  is  suppressed  more  and  more-Sfcwly,  and  thus  renounces 
its  disturbing  influence.  If  astlienopic  troubles  had^xwh^d  they  disappear,  and  for 
the  patient  there  has  arisen  from  this  squint  an  fcsshmial  alleviation  of  the  visual 
act.  Finally  the  squinting  eye,  even  during  the^Hn- working  hours,  moves  into  the 
pathological  position  from  every  slight  cauaShand  at  last  the  strabismus  becomes 
permanent. 

b.  In  another  series  of  cases,  espec^C^ftere  confusion  in  binocular  vision  takes 
place,  strabismus  divergens  is  devoured  more  or  less  quickly  or  even  suddenly, 
without  asthenopia  having  prece^d^C;  It  appears  here  also  at  first  periodically  as 
a  rule,  but  with  excursive  dmwauon,  generally  without  the  patient  having  been 
specially  annoyed  by  diplcnim^since  the  suppression  of  the  phantom  image  under 
such  circumstances  usuattMwcceeds  easily.  At  first  the  person  squinting  has  still 
very  often  a  tolerabk^^jJ^unt  of  power  over  the  muscles,  and  can  still  correct  the 
false  position  of  theojb  without  difficulty  and  for  a  considerable  length  of  time. 
Sooner  or  latery^J^vever,  this  influence  grows  constantly  less  and  the  strabismus 
becomes  permam^Jt. 
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Results. — It  is  not  definitely  settled  whether  strabismus  divergens,  when  it  has 
already  appeared  in  the  form  of  excursive  deviations,  can  spontaneously  recede,  that 
is  to  say,  whether  it  can  be  outgrown.  At  any  rate,  the  firm  establishment  and 
gradual  increase  of  the  squinting  deviation  forms  the  rule.  Experience  shows  that 
degeneration  of  the  muscles  concerned,  central  anaesthesia  of  the  retina,  and  finally 
real  amblyopia  occur  much  more  easily  and  quickly  in  strabismus  divergens  than  in 
convergent  squint. 


Treatment. — We  aim  from  the  first  at  prevention  of  the  affection,  and  in  cases 
where  the  actual  conditions  cause  us  to  suspect  the  development  of  a  strabismus 
divergens,  or  where  the  symptoms  of  muscular  asthenopia  already  manifest  them¬ 
selves,  our  efforts  should  be  especially  directed  to  a  lessening  of  the  necessity  for 
convergence  and  to  the  doing  away  with  all  that  may  confuse  or  hinder  in  any 
manner  single  binocular  vision. 

To  this  end  all  occupations  which  make  great  demands  on  the  muscles  of  con¬ 
vergence  must  be  limited  as  much  as  possible,  or  at  least  the  circumstances  be  made 
to  assume  a  more  favorable  form.  In  so  far  it  is  sometimes  necessary  to  regulate 
the  illumination  and  improve  any  bad  posture  which  the  patient  may  be  subject  to, 
etc.  In  the  majority  of  cases,  however,  we  shall  be  compelled  to  neutralize  existing 
errors  of  refraction,  or  at  least  to  correct  them  so  far  that  the  patient  is  enabled  to 
remove  the  objects  of  his  work  somewhat  farther  from  the  eye.  According  to  tlie 
nature  of  the  special  case,  cylindrical,  convex,  and,  in  higher  degrees  of  myopia, 
concave  glasses  are  naturally  to  be  used.  In  fact  we  sometimes  in  this  way  succeed 
in  banishing  the  asthenopic  troubles  of  the  patient  and  preventing  the  development 
of  the  strabismus.  Generally,  however,  the  glasses  prove  insufficient,  since  the  occu¬ 
pation  does  not  admit  of  the  removal  of  the  object  to  the  necessary  extent,  or  it 
may  be  that  the  shortness  of  the  arms  or  the  diminution  of  the  retinal  images  acts 


as  a  hindrance. 

In  such  cases  we  may  try  to  lessen  the  necessary  amount$if  convergence  by  ab¬ 
ducting  prisms  with  the  base  inwards.  These  prisms,  se  they  disturb  in  a 
troublesome  manner  the  co-ordinate  relations  of  the  m^mlar  apparatus  of  conver¬ 
gence  and  accommodation,  are  naturally  to  be  co(m*med  with  spherical  glasses, 
which  lower  the  amounts  of  accommodation  ^d0le  corresponding  degree.  The 
rules  for  these  corrections  have  already  bemfif^tioned  sufficiently  in  the  chapter 
on  the  errors  of  refraction.  There  remai nQd^rbf ore  only  to  point  out  that  for  con¬ 
tinuous  work  in  general  only  those  prises  are  applicable  whose  refracting  angle  is 
not  greater  than  3°  or  at  most  4°,  sincG/i  stronger  prisms  the  chromatic  aberration, 
the  distortion  of  objects  situated.  ^Tally  and  the  reflexion  of  light,  become  very 
perceptible,  without  any  referoJE^o  their  troublesome  weight.  Therefore  it  is 
advisable  under  all  circumsl&s^  to  place  prisms  before  both  eyes,  and  thus  divide 
the  necessary  refractive  between  two  prisms.  As  a  rule,  we  shall  succeed 

with  prisms  of  2° — 3°  j^ed  before  each  eye.  The  choice  is  determined  by  direct 


experiment. 


,ry  to  mention,  that  the  combination  of  a  prism  with  a  convex  or  con- 


It  is  hardly* 
save  lens  mu 

necessary  lenS^  _ 

were  firsiAtroduced  into  science  under  the  name  of  dissecting  glasses  ( Briicke ),  and  gave  the 
first  ih^^Ls#  to  the  more  exact-  investigation  of  muscular  asthenopia  and  of  the  means  applica- 


uts^^vhade  only  for  the  experiment  in  the  narrow  sense  of  the  word.  For  use  the 
uS^uar  curvatures  must  be  ground  upon  the  surfaces  of  the  prisms.  Such 


1'ie^y 


its  cure. 
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On  the  whole,  we  should  expect  but  slight  success  even  from  prismatic  glasses, 
as  they  exert  no  influence  upon  the  actual  original  affection,  and,  as  has  already 
been  mentioned,  alter  the  range  of  convergence  of  the  individual  in  question  but 
little  or  not  at  all.  The  prospect  of  a  re-establishment  of  the  normal  condition 
becomes  so  much  the  less  probable,  when  even  at  work,  excursive  deviations  have 
perhaps  already  become  manifest.  Here  we  but  rarely  succeed  in  re-establishing 
permanently  the  single  binocular  vision.  In  such  cases  therefore  it  becomes  ex¬ 
tremely  necessary  to  oppose  the  development  of  central  anaesthesia  by  systematic 
exercise  in  vision  of  the  squinting  eye,  and  to  hinder  its  passing  into  actual  amblyopia, 
in  order  on  the  one  hand  to  maintain  the  visual  field  of  the  patient  as  wide  as 
possible,  but  on  the  other  hand  to  keep  a  reserve  for  the  patient  in  case  the  healthy 
eye  should  be  injured. 

In  one  case  of  a  9  years  old  child,  whose  right  eye  had  become  affected  by  divergent  strabis¬ 
mus  in  the  second  year  of  life  in  consequence  of  hydrocephalus,  the  power  of  vision  was  by 
such  exercise  not  merely  so  far  increased  that  the  patient  could  read  fine  print  easily  and  con¬ 
tinuously,  but  the  squint  also  disappeared.  After  several  months  of  apparent  cure  there 
occurred  a  large  extravasation  of  blood  into  the  vitreous  humor,  which  stopped  up  the  pupil¬ 
lary  region  completely  and  the  divergent  squint  immediately  reappeared. 

In  consequence  of  the  insufficiency  of  the  means  before  mentioned,  it  was  found 
necessary  to  bring  about  the  correction  of  divergent  strabismus  by  operative  inter¬ 
ference,  and  to  extend  the  indication  for  the  tenotomy  to  muscular  asthenopia. 
Recently  encouraged  by  apparent  success,  the  tenotomy  of  the  external  rectus  is 
recommended  as  a  means  of  hindering  the  increase  of  myopia,  and  even  of  dimin¬ 
ishing  the  degree  of  myopia  already  existing.  Still  we  must  well  consider  before 
undertaking  such  a  procedure,  that  the  co-ordination  of  the  eye  in  question  is  by 
the  tenotomy  essentially  changed,  and  every  prospect  of  a  re-establishment  of  single 
binocular  vision  act  is  destroyed  for  ever.  The  operation  leads  not  very  uncom¬ 
monly  to  extremely  troublesome  binocular  diplopia  which  lasts  for  a  long  time, 
and  resists  all  means  for  its  relief.  That  this  does  not  always  occui^V'qxLained  by 
the  fact,  that  in  strabismus  divergens  the  ability  to  suppress  theiS^essions  of  the 
squinting  eye  is  commonly  early  developed  to  a  great  extent,  atffc^mat  the  region  of 
suppression  is  generally  very  extensive,  and  thus  not  onlyvfeft^physician,  but  also 
the  patient,  is  very  easily  deceived  concerning  the  servicej^dered  by  the  operation. 

The  tenotomy  is  nothing  hut  a  pure  cosmetic  operatjtrfo&iMch  may  conceal  the  squint , 
hit  can  never  cure  it  Therefore  it  appears  justified  Wly  where  we  are  dealing  with 
a  disfiguring  and  permanent  strabismus,  and  /^y  prospect  of  restoring  single 
binocular  vision  has  disappeared.  ^  ^ 

The  same  rules  hold  good  for  the  operafcifef,  as  in  convergent  squint.  Still  the 
final  effect  of  equally  graduated  tei  of  the  external  recti  muscles,  par¬ 

ticularly  in  old  cases  where  materiaL^^iges  in  the  muscular  structure  already  have 
occurred,  is  much  less  evident  tc/fiiWyes  than  in  tenotomies  of  the  interni  ;  hence 
the  advice,  in  every  excursive  clivW^ent  squint,  to  combine  the  advancement  of  the 
antagonist  with  the  tenoto^fe)  of  the  squinting  muscle,  is  of  great  weight 
{Schweigger). 

If  double  imagq^KXke  their  appearance  after  such  an  operative  procedure, 
which  trouble  the  p^™lt  very  much,  there  remains  nothing  to  be  done  but  by  the 
means  already  motioned,  to  bring  about  the  method  of  cure  attempted  by  nature, 
the  exclusion  1  c^Qlic  squinting  eye  from  the  act  of  vision,  but  to  exercise  the  squint¬ 
ing  eye  semfr^tely,  in  order  to  prevent  its  falling  into  an  amblyopic  condition. 
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This  plays  a  very  important  part  in  the  symptoms  of  paralysis  of  the  muscles,  and,  in 
the  greater  number  of  cases,  is  the  symptom  most  complained  of  by  the  patient.  It 
is  usually  the  most  marked  and  painful  symptom,  especially  where  the  deviation,  on 
account  of  its  smallness,  is  not  very  prominent,  and  the  distance,  therefore,  of  the 
double  images  from  each  other  is  also  slight.  Under  ordinary  circumstances,  the 
double  image  of  the  affected  eye  is  not  perceived  in  any  position  of  the  object.  The 
sound  eye  requires  to  be  covered  by  a  deeply-colored  glass,  or  a  prism  must  be  used, 
in  order  to  cause  the  diplopia  to  appear.  These  are  almost  always  old  cases,  with 
great  strabismic  deviation,  where  the  marked  eccentricity  of  the  retinal  image,  in 
connection  with  the  disturbances  of  accommodation,  very  much  diminishes  the 
clearness  of  the  perceptions  of  the  affected  eye,  and  greatly  favors  their  sup¬ 
pression. 

The  amount  of  deviation  of  the  double  images  stands,  of  course,  in  proportion  to 
the  size  of  the  angle  of  deviation.  It  becomes  nothing ;  the  double  images  unite, 
when  the  object  takes  a  position  for  which  a  certain  adjustment  of  the  optic  axes  is 
still  possible.  The  field  of  the  binocular  single  vision  is  not  always,  then,  in  pro¬ 
portion  to  the  magnitude  of  the  limitation  in  motion.  Oases  frequently  occur,  where 
the  limitation  is  slight,  but  the  double  vision  extends  over  the  greater  part  of  the 
whole  course  of  the  paralytic  muscle,  and  others,  where,  in  spite  of  great  limita¬ 
tion  in  motion,  diplopia  only  appears  within  narrow  bounds.  Still  more,  the  excur¬ 
sive  power  in  the  course  of  paralyzed  muscles  may,  according  to  experience,  increase 
and  decrease,  without  any  enlargement  and  diminution  of  the  field  of  binocular 
single  vision.  (Benedict.) 

The  power  of  voluntary  abduction  and  adduction  comes  into  consideration  here. 
In  different  persons  this  is  very  different,  and  may  be  considerably  influenced  by 
a  number  of  circumstances.  Thus  it  is  clear  that  the  innervation  directed  toward 
correction  of  the  position  of  the  eyes,  may  easily  disappear,  or  prove  insufficient,  if 
the  urgency  for  single  vision  be  slight,  if  the  patient  easily  suppresses  the  percep¬ 
tions  of  the  deviated  retina,  and  if,  at  the  same  time,  this  suppressions  is  favored  by 
diminished  acuteness  of  vision,  insufficient  accommodation  of  the  c^^^ry  eccentric 

unsitinn  nf  t.TiA  imnrrA«  a  nr)  so  nn 


ccommodation  and 


position  of  the  images,  and  so  on. 

The  natural  conditions  of  association  between  the  muscle  / 
the  two  lateral  recti,  make  themselves  known  in  a  very  ma/fiy&way.  A  corrective 
adduction  must  succeed  much  more  readily,  when  th^^Jance  of  the  object,  and 
the  state  of  the  refraction  of  the  eye,  render  a  ver^gYe^  straining  of  the  accom¬ 
modation  necessary.  On  the  contrary,  a  correctite  ^Suction,  together  with  maxi¬ 
mal  relaxation  of  the  accommodation,  finds  the  favorable  conditions.  In  other 
words,  the  field  of  binocular  vision  will  be /Bruch  larger  in  hypermetropes,  in  the 
course  of  a  paralytic  internal  rectus,  if  ntfmlrdbjects  are  observed.  But  a  myope 
with  partial  paralysis  of  the  extern^  V  (gjtnS  will  see  far  objects  in  a  much  greater 
proportionate  lateral  distance  from  aa^^)ther,  than  near  ones. 

Here,  also,  is  to  be  considere^npc  only  the  facility  or  difficulty  with  which  an 
innervation  tending  toward  cma’ecTton  is  induced,  but  also  the  increased  resistance 
which  the  lateral  recti  offei\m^we  diametrically  opposite  movements  of  the  eye,  with 
a  state  of  tension  or  relusaflieJi  of  the  ciliary  muscle.  For  example,  a  hypermetro pe, 
in  looking  at  near  will  only,  with  the  greatest  difficulty,  make  a  corrective 

movement  of  abduc^mjv,  on  account  of  the  unavoidable  tension  of  the  internal  recti. 
Yet,  under  norm^circumstances,  it  is  seen  that  the  excursive  power  of  the  globes 
in  the  coursaorSKiu  external  recti,  is  greater,  in  a  parallel  position  of  the  two  visual 
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lines;  that  is,  in  distant  vision,  when  the  internet  recti  are  less  tense,  than  when 
convergent.  {Bering,) 

If  the  voluntary  correction  of  the  paralytic  deviation  can  not,  from  any  cause,’ 
he  made,  the  innervation  directed  to  secure  this  end  soon  ceases,  and  the  affected 
globe  takes  a  position  which  corresponds  to  the  impaired  muscular  equilibrium ; 
that  is,  it  deviates  the  more  from  the  normal,  the  farther  the  paralysis  has  advanced, 
the  greater  demands  are  made  on  the  paralyzed  muscle,  and  the  greater  resistances 
this  has  to  contend  against.  We  may  see  this  deviation  very  distinctly,  if  a  volun¬ 
tarily-induced  correction  be  suddenly  removed  by  placing  a  prism  before  the  eye, 
which  can  not  be  overcome. 

In  correspondence  with  the  laws  of  the  identical  visual  direction,  the  relation 
of  the  visual  lines  and  the  position  of  certain  meridians  to  each  other,  may  be 
measured  from  the  situation  of  the  double  images,  which  are  cast  upon  the  retina 
from  an  object  properly  fixed  with  one  eye.  But,  if  we  wish  to  avoid  the  trouble¬ 
some  calculations  which  changed  conditions  of  projection  induce,  it  is  necessary  to 
see  to  it,  that  the  surface  of  the  object  always  remains  normal  to  the  ideal  visual 
plane,  that  is,  to  a  plane  'which  would  pass  through  the  properly-adjusted  visual 
axes,  and  the  base-line.  We  must  first  fix  the  object  with  the  sound  eye,  having  the 
visual  axis  horizontal,  and  directed  exactly  forward,  and  then  note  the  symptoms. 
Then,  for  the  purpose  of  employing  single  muscles,  and  groups  of  muscles,  instead 
of  lifting  and  sinking  the  visual  plane,  the  head  should  be  inclined  forward  or  back¬ 
ward,  while  the  visual  plane  remains  unchanged  in  a  horizontal  position.  In  order 
to  still  further  diminish  the  influence  which  convergence  of  the  visual  axes  exerts 
upon  the  inclinations  of  the  meridians,  it  is  advisable  to  place  the  object  at  a  distance 
of  several  steps  off. 

This  moreover  is  necessary,  because  the  binocular  visual  space  in  positions  of 
convergence  is  limited  even  under  normal  conditions,  and  causes  double  images 
when  the  glance  is  directed  very  laterally  and  at  the  same  time  upwards  or  down¬ 
wards  towards  near  objects.  \ 

If,  in  this  way,  the  deviation  of  the  visual  axes  and  vertical  line  of  sepa¬ 
ration  of  the  affected  eye,  for  the  given  directions  of  be  made  out  with  cer¬ 

tainty,  the  premises  are  furnished,  to  come  to  a  coi^eCkon  as  to  the  seat  and  extent 
of  the  paralysis.  Yet  we  cannot  be  too  caretf^here,  especially  when  we  are 
dealing  with  false  inclinations  of  the  merjd’Sks,  since  there  are  many  circum¬ 
stances  which  render  the  solution  of  the  mlpm  very  difficult.  Thus  the  normal 
meridian  inclinations,  which  accompaifc  cmain  directions  of  the  vision,  must  be 
considered.  Nor  should  we  overlool^^e  fact  that  abnormal  resistances  and  posi¬ 
tions  of  the  points  of  rotation,  a^\rell  as  displacements  of  the  resulting  course, 
with  an  irregular  paralysis  of  siifcjfcbundles  of  one  muscle  or  of  a  group  of  muscles, 
may  be  of  importance.  also  remember  that  it  is  often  very  difficult  to 

secure  exact  horizontal  crfVterpendicular  movements  of  the  fixating  eye  without 
movements  of  the  heafiattme  same  time ;  and  the  statements  of  the  patients  as  to 
the  situation  of  the^dpuBle  images  is  very  untrustworthy. 

a.  If  a  lateraU^Crus  alone  be  paralyzed,  the  visual  axis  of  the  eye  to  which  it 
belongs,  witji  ^jmnary  position  of  the  other,  deviates  horizontally  from  the  object 
of  fixatiomN^^ie  course  of  the  antagonist.  If  the  gaze  in  the  course  of  the  para¬ 
lyzed  mnsci^  be  turned  horizontally  to  one  side,  the  affected  globe  follows  the 
heaffh^4jie,  for  a  certain  distance,  but  always  remains  behind  the  latter,  arid  if 
tbfcreW  a  complete  paralysis  of  the  muscle,  does  not  pass  beyond  the  median  posi- 
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tion.  The  rotation  is,  then,  on  both  sides  around  a  vertical  axis,  and  only  a  little 
less  on  the  affected  side.  The  two  retinal  images  are  therefore  of  the  same  height, 
but  thrown  upon  different  horizontal  meridians,  and  appear  about  parallel  to  each 
other,  and  equally  high,  but  crossed  or  homonymous,  according  as  the  internal  or 
external  rectus  may  be  paralyzed.  If  now,  while  the  ideal  visual  plane  maintains 
the  horizontal  position,  the  head  be  moved  greatly  forward  or  backward,  so  that 
the  former  appears  relatively  raised  or  sunken,  the  visual  axis  will  again  remain 
behind,  if  the  gaze  be  turned  laterally  in  the  course  of  the  paralyzed  muscle. 

Consequently,  the  vertical  meridians  of  the  two  retinas  will  not  be  parallel,  since 
this  is  possible  only  with  parallel  visual  axes,  but  in  accordance  with  Listing’s  law, 
the  one  retina,  in  comparison  to  the  other,  will  be  distorted.  In  unison  with  this, 
the  double  images  of  a  line  vertical  to  a  horizontal  ideal  visual  plane  will  seem 
inclined  to  each  other,  always  providing  that  all  the  fibers  of  the  affected  muscle 
are  equally  paralyzed,  and  that  its  resulting  direction  of  action  has  undergone  no 
great  change. 


If  an  external  rectus  muscle  is  paralyzed,  and  if  a  distant  object  situated  in  the  median 
plane  is  to  be  fixed  when  the  eyes  are  innervated  for  the  primary  position  of  the  eyes,  the 
visual  line  of  the  diseased  eye  turns  away  from  the  point  of  fixation  towards  the  side  of  the 
healthy  eye  on  account  of  the  overbalance  of  the  internus,  and  hence  homonymous  and  parallel 
double  images  of  the  same  height  are  perceived.  The  overbalance  of  the  internal  rectus,  and 
therefore  the  lateral  distance  of  both  double  images,  also  decreases  or  disappears  when  the 
glance  is  turned  vertically  upwards  or  towards  the  side  of  the  healthy  eye.  On  the  contrary, 
the  overbalance  of  the  internus  and  with  it  the  distance  of  the  double  images  increases,  when 
the  glance  is  turned  vertically  downwards,  or  in  any  direction  out  of  the  median  plane  towards 
the  side  of  the  affected  eye.  In  diagonal  directions  of  the  glance  towards  the  side  of  the 
paralyzed  muscle,  a  false  inclination  of  the  meridian  then  occurs.  If  the  glance  is  turned  out 
from  the  primary  position  of  the  eyes  diagonally  upwards  and  towards  the  diseased  side,  the 
axis  of  rotation  of  the  paralyzed  eye  approximates  the  horizontal  direction  more  than  that  of 
the  healthy  eye,  the  longitudinal  median  sections  of  both  retinae  converge  upwards,  hence  the 
double  images  diverge  upwards  on  account  of  their  being  homonymous.  If,  on  the  contrary, 
the  glance  is  turned  downwards  and  towards  the  side  of  the  paralyzed  nnpije,  the  axis  of 
rotation  of  the  affected  eye  again  lies  more  horizontally  than  that  of  thu^^ltny  eye ;  while 
the  vertical,  longitudinal  median  section  of  the  latter  inclines  very  far  aim^frds,  the  longitudi¬ 
nal  median  section  of  the  paralytic  eye  is  inclined  but  a  little  inwar^^md  the  double  images 
must  correspondingly  converge  upwards,  on  account  of  theirri^nj^  homonymous.  If  an 
internal  rectus  is  paralyzed,  the  visual  line  of  the  correspondi»gub^e  with  innervated  primary 
position  turns  away  from  the  point  of  fixation  towards  of  the  latter,  on  account  of 

overbalance  of  the  externus,  and  hence  diverges  from  £li^ii«ual  line  of  the  other  eye ;  con¬ 
sequently  we  get  crossed  double  images,  of  the  same  heiS^t  and  parallel.  The  overbalance  of 
the  externus  and  therefore  the  lateral  distance  of  uki*  double  images  diminish,  when  the 
glance  is  turned  vertically  downwards  or  towardstj^^ide  of  the  affected  eye  ;  on  the  contrary, 
the  overbalance  of  the  externus  and  the  lateral^frrtance  of  the  double  images  increase,  when 
the  glance  is  turned  vertically  upwards  Erection  out  of  the  median  plane  towards 

the  side  of  the  healthy  eye.  In  diagonaF$b’ections  of  the  glance  towards  the  side  of  the 
healthy  eye,  false  inclinations  of  the/STemwan  again  prevail,  since  the  axis  of  rotation  of  the 
diseased  eye  is  less  distant  from  the  mu^ontal  than  that  of  the  healthy  eye.  If  the  glance  is 
turned  diagonally  upwards  and  t<£&»ards  the  sound  side,  the  vertical  lines  of  division  of  both 
retinae  diverge  upwards ;  the  ifnJSctouble  images  should  converge  upwards,  but  seem  again 
divergent  because  they  ajeVOl^ssed.  In  a  diagonal  direction  of  the  glance  downwards  and 
towards  the  sound  sideOfc&yVertical  lines  of  division  of  the  two  retinae  on  the  contrary  con¬ 
verge  upwards,  just  asN^^rossed  double  images  also  do. 


( 


If  a  suj^ftpi^  or  inferior  rectus  is  alone  paralyzed,  the  visual  line  of  the 
affected  eye^^  me  primary  position  of  the  healthy  eye  turns  upwards  or  down- 
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wards,  accordingly  as  the  rectus  inferior  or  superior  suffers;  at  the  same  time  this 
eye  usually  experiences  a  small  deviation  outwards,  owing  to  the  overbalance  of  the 
coordinated  oblique  muscle,  while  a  false  inclination  of  the  meridian  simul¬ 
taneously  appears,  since  the  axis  of  rotation  of  the  affected  eye  is  different  from 
that  of  the  sound  eye.  In  innervation  of  the  primary  position  therefore  double 
images  of  dissimilar  height  appear,  which  at  a  slight  lateral  distance  are  crossed 
and  stand  a  little  oblique  to  one  another.  These  deviations  increase,  when  the 
glance  is  turned  out  of  the  primary  position  into  a  direction  which  calls  upon  the 
active  participation  of  the  paralyzed  muscle ;  they  decrease  when  the  direction  of 
the  glance  changes  in  the  opposite  sense. 

If  a  superior  rectus  is  paralyzed,  then  in  the  innervated  primary  position  of  the  eyes  a 
crossed  phantom-image  standing  higher  appears,  of  a  slight  lateral  distance,  which  is  some¬ 
what  inclined  to  the  image  of  the  fixing  eye,  and  diverges  slightly  with  the  upper  end.  If  the 
glance  is  turned  horizontally  towards  the  healthy  side  or  in  any  direction  downwards,  the 
difference  in  height  and  width,  like  the  inclination  of  the  double  images,  diminishes  rapidly, 
and  soon  entirely  disappears.  On  the  contrary,  these  differences  increase  when  the  glance  is 
turned  horizontally  towards  the  side  of  the  affected  eye  or  in  any  direction  upwards.  The 
difference  in  height  of  the  double  images  reaches,  in  an  innervated  lifting  of  the  visual  plane, 
the  maximum,  when  the  glance  is  directed  towards  the  side  of  the  affected  eye  ;  on  the  con¬ 
trary,  the  obliquity  appears  most  evident  when  the  glance  is  turned  towards  the  sound  side. 

If  an  inferior  rectus  is  paralyzed,  then  in  the  innervated  primary  position  of  the  eyes  the 
crossed  phantom  image  of  the  affected  eye,  with  slight  lateral  distance,  stands  somewhat  lower, 
and  converges  slightly  upwards  with  the  image  of  the  sound  eye.  These  deviations  diminish 
and  soon  disappear,  when  the  glance  is  turned  towards  the  sound  side  or  in  any  direction  up¬ 
wards  ;  on  the  contrary,  they  increase  when  the  glance  is  turned  towards  the  affected  side  or 
in  any  direction  downwards.  The  difference  in  height  reaches  a  maximum,  when  the  glance, 
with  depressed  visual  plane,  is  turned  towards  the  side  of  the  affected  eye ;  on  the  contrary,  the 
obliquity  appears  greatest  when  the  glance,  with  depressed  visual  plane,  is  turned  towards  the 
sound  side. 
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d.  If  several  muscles  of  the  same  eye  are  paralyzed  at  once,  the  sound  eye  being 
in  the  primary  position,  and  the  direction  of  the  gaze  in  the  course  of  the  paralytic 
group  of  muscles,  the  deviation  of  the  visual  axes  and  the  rotation  always  occurs  in 
the  resultant  of  the  antagonistic  muscles  It  varies  according  as  the  course  of  the 
intended  rotation  approaches  the  direction  of  action  of  one  or  the  other  paralytic 
muscles,  and  according  as  the  paralysis  is  distributed  evenly  or  unevenly  over  the 
group  in  question.  "  On  the  whole,  then,  the  conditions  appear  somewhat  involved. 
Yet  the  laws  governing  the  movements  of  the  eyes,  and  of  identical  vision,  furnish 
the  means  of  determining  the  deviations  of  the  visual  axes,  and  of  the  position  of  the 
meridians  in  the  various  directions  of  the  vision,  from  the  reciprocal  situation  of  the 
double  images,  as  well  as  the  extent  of  the  paralysis,  provided  always  that  the 
examination  be  made  with  a  horizontal  ideal  plane  (in  order  to  keep  the  extremely 
complicated  conditions  of  projection  out  of  the  estimation) ;  and  besides  this,  the 
directions  of  the  vision  are  only  horizontal  and  vertical. 

If  all  the  muscles  of  the  eye,  supplied  by  the  oculo-motorius — third,  pair — are  para¬ 
lyzed  (and  this  is  a  very  frequent  occurrence),  the  opening  of  the  palpebral  fissure 
becomes  very  difficult  or  impossible.  The  lower  border  of  the  upper  lid  is  much 
lower  than  that  of  the  healthy  eye,  and  it  can  only  be  lifted  up  to  a  certain  hight,  wheL 
the  affected  eye  alone  is  used.  It  can  be  better  done  than  when  we  attempt  to  open 
both  eyes  at  the  same  time.  Opening  the  lids  can  often  be  accomplished  only  with 
the  aid  of  the  muscles  of  the  forehead.  The  globe  of  the  eye  seems  somewhat  promi¬ 
nent,  and  turned  outward  on  account  of  the  preponderance  of  the  rectus  externus. 
Its  mobility  is  limited  or  removed  in  all  directions,  except  outward  and  downward. 

If  the  gaze  be  turned  from  the  median  position,  horizontally,  toward  the  sound 
eye,  this  deviation  outward  is  always  more  distinct;  but  if  the  gaze  be  directed 
upward,  in  complete  paralysis,  the  visual  axis  of  the  affected  eye  does  not  follow  at 
all.  On  the  contrary,  if  it  be  turned  downward,  the  affected  eye  only  follows  slightly, 
and  immediately  deviates  somewhat  outward.  In  consonance  with  this,  the  double 
images  appear  crossed,  in  the  primary  position  of  the  sound  eye,  and  the  lateral  dis¬ 
tance  from  each  other  increases  with  the  amount  of  the  deviation,  the  view 

toward  the  side  of  the  healthy  eye  undergoes. 

The  pupil  of  the  affected  eye  is,  wTith  very  rare  exceptions,  cfltftojfderably  enlarged, 
fixed,  and  immovable.  By  means  of  mydriatics,  however,  ifcojJhy  be  fully  dilated. 
The  accommodative  power  is  generally  removed,  althouglA^rnecessarily  so. 

e.  When  all  the  muscles  of  the  eye  are  ^SLYdlyzed/^SMalmo-plegia  'paralytica ), 
which  is  almost  always  coincident  with  paralysis  q£  obk#*  cerebral  and  spinal  nerves, 
we  find  the  globe  somewhat  pushed  forward,  c/r^yietely  immovable,  and  covered 
by  the  paralyzed  upper  lid.  Its  optic  axis  is  exactly  forward  or  a  little  to  the  outer 
side.  The  pupil  and  accommodation  are  in  tftS4Ame  condition  as  in  complete  paraly¬ 
sis  of  the  third  pair.  ( Graefe .) 

3.  A  necessary  result  of  the  paralv^vfe  an  inability  of  the  affected  eye  to  find  out 
where  objects  lie.  If  objects  are  {cTlj^4  fixed,”  which  lie  in  the  course  of  the  para¬ 
lytic  muscle,  the  patient,  on  accourfT  )f  the  need  of  greater  innervation,  projects  the 
whole  visual  field  too  far  aw£vS2id  consequently  grasps  beyond  t.ie  object  which  he 
wishes  to  seize. 

This  impairment  ^V&nction  is  often  evinced  by  dizziness,  especially  when  the 
muscles  supplied  by  fiS^iirdpair  are  paralyzed,  but  less  in  paralysis  of  the  external 
rectus.  The  symjAm  is  particularly  prominent  if  the  sound  eye  be  covered,  and  is 
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then  occasionally  so  troublesome,  that  the  patient  is  scarcely  able  to  maintain  his 
footing. 

4.  In  order  to  avoid  the  extremely  annoying  diplopia  and  dizziness,  when  he  can 
not  suppress  the  impression  on  the  affected  eye,  the  patient  generally  closes  it,  and 
rues  the  healthy  one  alone  in  fixation.  But  where  he  can,  he  endeavors  to  bring  the 
object  at  which  he  wishes  to  look  in  such  a  relative  position,  by  turning  the  head 
around  a  perpendicular,  horizontal,  or  oblique  axis,  that  the  proper  adjustment  of 
the  two  visual  lines  requires  very  little  or  no  expenditure  of  power  cn  the  part  of 
the  paretic  muscle.  ( Graefe .) 

If,  for  example,  the  eye  be  less  movable  toward  the  right,  the  patient  turns  the  face,  by  means 
of  the  muscle  of  the  neck,  to  the  right,  and  thus  lessens  the  work  of  the  paralyzed  muscle.  But 
if  excessive  contraction  of  the  antagonist  has  already  appeared,  the  patient  holds  the  head  in  the 
opposite  way,  because  the  suppression  of  the  double  image  is  thus  most  easily  accomplished. 
{Graefe.) 

If  a  superior  rectus  muscle  is  paralyzed,  the  head  is  bent  backwards  ;  if  on  the  contrary  an 
inferior  rectus  muscle  is  paralyzed,  the  head  is  inclined  downwards.  In  paralysis  of  a  superior 
oblique  muscle,  the  patient  bends  the  head  forward  and  turns  it  towards  the  sound  side. 
{Graefe,  Schuft). 
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Causes. — Paralysis  of  the  muscles  of  the  eye  is  never  any  thing  but  a  symptom. 
It  is  a  mark  of  extremely  different  morbid  conditions,  which  affect  the  musculai 
tissue  itself,  and  prevent  it  from  giving  any  results  from  nervous  impulses,  or  ren¬ 
der  the  conduction  of  nerve-force  in  any  point  of  the  nerve-tracts,  either  difficult  or 


impossible. 

1.  On  the  basis  of  this  difference,  paralysis  is  divided  into  spurious  and  true.  The 
latter  is  again  divided,  according  to  the  situation  of  the  hindrances  to  conduction, 
into  peripheral  and  central. 

Atrophy  of  the  muscular  tissue  should  he  particularly  mentioned  among  the  causes 
of  spurious  paralysis.  This  is  congenital  in  exceptional  cases.  But  it  is  usually  a 
result  of  excessive  tension  after  exophthalmos.  It  may  alsoioccur  from  the  tension 
and  permanent  inactivity  of  the  antagonist  of  the  sq’dH^m$  muscle  in  old  stra¬ 
bismus. 

The  other  causes  of  spurious  paralysis  are :  tendings  degeneration  of  the  squint¬ 
ing  muscle ;  cicatrices  on  muscles  resulting  from  Migrated  wounds ;  inflammation  of 
the  muscle  with  or  without  suppuration  ;  desta-S&ion  of  the  muscular  tissue  occur¬ 
ring  in  orbital  tumors.  0|\ 

Perhaps  lagophthalmos  cholericus  is  ur classed  here,  since  it  is  by  no  means 
ascertained,  whether  the  impairment  nsibility  in  the  cerebrum,  or  the  diminu¬ 
tion  of  the  excitation  frem  the  fif^L  pair,  or  the  loss  of  fluids  depending  on  the 
peripheral  muscular  affection,  to^omer  with  the  resistances  offered  by  the  dryness 
of  the  conjunctiva,  is  the  aqki®$ause  of  this  form  of  spurious  paralysis.  {Graefe.) 

2.  Orbital  abscesses^^^m  injure  one  or  more  nervous  branches  or  growths, 

penetrating  wounds,  causes  of  peripheral  true  paralysis.  More  frequently, 

however,  such  a  paifiksis  is  caused  by  rheumatic  affections  of  the  nerve- sheaths. 
These  rheum atic^pyValyses  are  often  accompanied  by  s'milar  affections  of  the  orbit 
and  its  surrouriflnigs.  These  most  usually  develop  very  quickly  from  great  change  of 
temperatu^S^pecially  a  draught  of  air.  They  are  generally  confined  to  one  side, 
and  evenUxrkingle  twigs  of  a  nerve-branch,  that  is,  to  single  muscles.  The  paralysis 
mav^j^y^ir,  however,  on  both  sides,  and  upon  all  the  muscles  of  the  globe,  and,  at 
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the  snme  time,  extend  to  other  cerebral  and  spinal  nerves.  In  cases  of  this  kind  of 


long  standing,  the  remains  of  perineuritic  disease,  with  atrophy  of  the  nerve,  have 


been  seen.  ( Graefe .)  In  some  on ses,  peripheral  paralysis  may  have  been  cansed 
by  syphilitic  affections  of  the  orbit,  and  by  participation  of  the  nerve-sheath  in  the 
disease.  In  other  cases,  where  syphilis  is  the  cause,  the  paralysis  is  central. 

3.  Cerebro-spinal  paralysis  is  at  times  binocular,  and  not  always  of  the  same 
severity  or  extent  on  both  sides,  or  it  is  ofien  combined  with  paralysis  in  the 
branches  of  other  cerebral  or  spinal  nerves.  It  then  sometimes  affects  the  whole 
section  of  a  nerve,  and  is  again  confined  to  single  bundles.  The  causes  of  this 
variety  of  paralysis  are  about  the  same  with  those  which  have  been  given  in  speak¬ 
ing  of  amaurosis,  and  we  may  refer  the  reader  to  them.  In  some  cases,  pure 
mechanical  hindrances  to  conduction  maybe  the  cause,  such  as  disturbances  of  circu¬ 
lation,  morbid  substances,  or  foreign  matters  in  the  blood.  Yet  these  are  rare 
exceptions.  As  a  rule,  we  certainly  have  proliferative^processes,  which  bear  the 
character  of  a  true  inflammation,  or  gray  atrophy,  and  are  originally  seated  in  the 
intracranial  branches  of  the  nerves,  or  in  the  actual  point  of  origin  and  central  con¬ 
necting  filaments. 

a.  Proliferation  in  the  intracranial  portions  of  the  trunks  of  the  nerves  occasion¬ 
ally  occurs  independently,  from  very  different  causes.  In  the  beginning,  they  are 
often  confined  to  small  portions  of  the  nerves,  but  they  «re  generally  rapidly  carriec 
along  the  bundles  of  fibers,  and  cause  the  entire  trunk  to  appear  changed.  Occasion¬ 
ally  several  intracranial  nerves  are  affected  at  the  same  time,  or  within  a  short  time 
of  each  other,  without  any  common  central  focus  being  discovered.  We  must  then 
suppose  that  there  have  been  a  number  of  foci.  ( Turck. ) 

The  process  seems  more  frequently  to  be  secondary,  especially  as  a  consequence 
of  basilar  meningitis.  The  paralysis  of  the  muscles  of  the  eyes  then  appears  often 
very  early,  even  before  any  symptoms  of  the  main  affection  have  distinctly  shown 
themselves,  and  is  usually  distinguished  by  great  variability  in  the  symptoms.  At  the 
same  time  the  meningitis  can  be  primary,  or  be  occasioned  by  other  morbjihwocesses, 
*  g>,  thrombosis  of  the  sinus  cavernosus  (Knapp),  or  by  fractures2p^tne  orbit 
(fez),  by  periostitis  and  syphilis  (Leidesdorf),  etc.  In  other  cap^Mmmors  make 
their  appearance  at  the  base  of  the  skull,  e.  g.,  a  gliosarcomatous^ratss  in  the  region 
of  the  sella  turcica  (Leber),  the  atheromatous  degeneration  expansion  of  the 
portion  of  the  carotid  artery  running  in  the  sinus  cava*wra$  (Magni),  etc.,  as  ex¬ 
citing  cause  of  the  paralysis.  The  interference  inxW  conducting  power  is 
explained,  under  such  circumstances,  sometimes  by  d^Spt  passage  of  the  growth  to 
the  neurilemma,  sometimes  by  mechanical  constncftmi  of  the  main  trunk  in  the 
neighborhood  of  the  mass  (Turck). 

ft.  Actual  brain  affections  sometimes  1/pcb^b  functional  disturbances  of  the 
motor  nerves  of  the  eye,  since  separate  n\m£i  ' of  origin  or  central  connecting  fibres 
fall  in  the  morbid  mass  itself  or  in  t^ria/tionary  girdle  surrounding  it.  The  same 
holds  good  for  the  diseases  of  the  spiatfl  cord.  Among  the  latter,  tabes  dorsalis  is 
to  be  first  mentioned,  since  in  tlti^Sjsease  paralysis  of  individual  muscles  frequently 
makes  its  appearance  very  earl^pf  even  appears  as  the  first  symptom. 

The  occurrence  of  lands  Dains  in  the  extremities  is  said  to  be  characteristic 

°f  this  connection.  It^yffso  believed  that  such  lancinating  pains  in  the  head, 
when  they  precede  tlnAp analysis  of  the  muscles  of  the  eye,  and  diminish  in  intensity 
Wi  point  to  a  central  origin  (Benedikt). 
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b.  True  cerebral  disease  occasionally  leads  immediately  to  impairments  of  the 
functions  of  the  motory  ocular  nerves,  since  the  origins  of  the  nerves  or  connecting 
filaments  are  involved  in  these  diseases.  Paralysis  of  the  third  cerebral  nerves  gen¬ 
erally  occurs  in  disease  of  the  crus  cerebri ,  and  is  then  usually  combined  with ^ 
paralysis  of  the  opposite  extremities.  (. DucheJc. )  On  the  other  hand,  paralysis  of  the! 
facial  nerve  is  generally  a  result  of  disease  of  the  pons  varolii ,  and  is  generally 
accompanied  by  paralysis  of  the  extremities.  (. Duchelc .) 

Besides,  paralysis  of  each  of  the  motory  ocular  nerves  is  met  with  in  the  most 
diverse  varieties  and  localizations  of  cerebral  disease,  and  under  conditions  which 
cause  us  to  look  for  the  origin  of  the  paralysis  only  in  the  primary  situation  of  the] 
disease. 
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In  old  persons,  where  such  paralyses  more  frequently  occur,  true  diseases  of  the  encephalon, 
especially  cerebral  softening,  are  the  causes  of  the  impairment  of  the  motion  of  the  eye  in  a  much, 
larger  proportion  of  cases  than  in  young  persons.  It  is  imperatively  necessary  to  consider  this! 
fact,  even  if  the  paralysis  be  at  first  confined  to  a  single  muscle  only.  Indeed,  it  often  hap 
that  such  processes  are  first  indicated  by  a  narrowly  circumscribed  disease.  Such  a  paralysis 
may  even  disappear,  and  several  weeks  or  months  afterward  it  may  suddenly  occur  in  a  greatei 
number  of  muscles,  which  will  leave  no  doubt  as  to  the  existence  of  serious  cerebral  disease. 


In  other  cases,  diseases  of  the  encephalon  are  only  to  be  regarded  as  remote 
causes.  The  true  source  of  the  paralysis  is  either  a  secondary  basilar  meningitis,  oij 
an  increased  cerebral  pressure.  The  pressure  occasionally  proceeds  from  tumors 
which  lie  on  the  pons  varolii ,  on  the  crus  cerebri  or  its  immediate  vicinity,  and  on  the 
surface  of  the  cerebrum.  In  other  cases,  these  parts  of  the  brain  themselves  swell,! 
on  account  of  after-growths,  apoplectic  clots,  &c.,  in  their  tissue,  or  in  their  sur-| 
roundings,  and  press  the  nerves  against  the  bones,  or  they  cause  the  larger  vasculaj 
twigs,  which  interlace  with  the  nerve-trunks,  to  actually  ligate  the  nerve  (Turclct 
or  the  filaments  of  connective  tissue,  which  surround  the  vessels  and  nerves,  ano 
are  attached  to  the  base  of  the  brain,  compress  the  nerves.  Cerebral  pressure  iij 
often  to  be  ascribed  to  a  primary  or  secondary  hydroccfttadus. 


Shifts  to  ( 


4.  In  exceptional  cases  paralysis  of  individual  muscles  to  depeud  merely  on  muscula 

anaesthesia,  that  is,  is  a  result  of  the  removal  of  muscul^S^sation.  Such  a  paralysis  is  found  in 
connection  with  anaesthesia  of  sensitive  nerve-twigs^TVmay  generally  be  quickly  overcome  bji 
peripheral  irritation  of  the  anaesthetic  twigs.  (Gro 

5.  We  may,  finally,  merely  mention  the  imjJkonents  of  motion  in  the  ocular  muscles,  vhic 
sometimes  occur  as  a  result  of  diphtheritte  dLthl  fauces. 


Course  and  Results. — These  ^a^y  exceedingly  in  individual  cases,  according 
the  varieties  of  the  primary  auctions.  Rheumatic  paralysis  usually  occurs  ref] 
quickly,  often  in  a  few  hour^^Wn  one  night ;  while  central  paralysis,  especially  thaj 
depending  on  compress&qj&*  primary  inflammation  of  intracranial  trunks,  usuall] 
appears  gradually,  ^dQyhmaps  increases.  It  is  not  necessary  to  stale  thatveq 


actually,  a^dn 

great  deviations  frofcTttiis  rule  are  not  rare;  this  is  understood,  of  course,  from  til 
peculiarity  of  tji  individual  causes.  It  is,  however,  worthy  of  remark,  that  the  prq 
gress  of  the  p^S^sis  is  often  variously  interrupted.  The  symptoms  of  paralysis  fa 
a  time  vq*rj/^fntensity  and  extent — increase,  decrease,  disappear,  again  appear,  &e 
till  fiiuifivjhe  condition  becomes  more  stable.  Occasionally,  also,  spasms  appej 

Sr^paralysis  exists  or  precede  it,  especially  where  it  is  of  inflammatory  onglD 
they  appear  to  announce  the  irritative  state  preceding  the  inflammatioj 
?.) 
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Recent,  or  at  least  cases  of  paralysis  of  the  muscles  of  the  eye  which  are  not 
old,  in  case  they  are  not  combined  with  strabismic  deviations,  are  frequently  relieved. 
This  occurs  spontaneously,  or  with  the  assistance  of  appropriate  treatment.  The 
rheumatic  form  of  paralysis  is  the  most  favorable  in  this  respect.  In  the  majority 
of  cases  this  disappears  when  the  circumstances  are  only  moderately  favorable.  The 
paralysis  depending  upon  primary  inflammation  of  the  intracranial  portions  of  the 
nerve-trunks,  is  not  very  unfrequently  entirely  relieved  by  a  complete  removal  of  the 
inflammation  and  of  the  organic  changes  caused  by  it. 

Secondary  neuritis  and  compression  of  the  nerve-trunks,  on  the  contrary,  give 
very  little  hope  of  the  complete  removal  of  a  paralysis  caused  by  them,  unless  the 
lisease  may  be  subdued  within  a  short  time,  which  not  unfrequently  occurs,  where 
syphilis  is  the  original  cause. 

The  prognosis  is  the  worst,  when  the  symptoms  indicate  an  affection  of  the  cere¬ 
bral  or  spinal  portion  of  the  nerves,  because  this  generally  threatens  an  increase  in 
the  extent  of  the  paralysis,  if  not  worse  results. 

|  Still  the  paralysis  of  the  muscles  of  the  eye  occurring  in  the  course  of  tabes 
dorsalis  is  often  entirely  healed,  without  the  main  affection  ever  taking  on  a 
similarly  favorable  course. 

If  the  paralysis  have  already  existed  for  some  time,  or  if  it  he  ancient,  hope  of 
relief,  and  even  of  an  improvement  in  the  condition,  is  very  slight  or  none  at  all. 
On  the  one  hand,  the  long  time  which  has  elapsed  shows  that  the  disease  has  little 
inclination  to  recede  of  itself.  On  the  other  hand,  the  paralysis  itself  is  a  very  fruit¬ 
ful  source  of  secondary  affections,  which,  in  their  nature,  are  incurable.  To  these 
[belong  atrophy  of  the  nerve  itself,  with  atrophy  of  the  paralysed  muscle,  fatty 
Regeneration,  relaxation ;  development  of  amblyopia  from  non-use  of  the  eye,  but 
especially  the  strabismic  deviation  of  the  eye  toward  the  antagonist,  or  of  the  other 
eye  toward  the  muscle,  corresponding  to  the  antagonist.  This  strabismic  deviation 
is  a  very  frequent  result,  and  appears  as  a  rule  to  affect  the  eye  having  the  least  visual 
power.  ( Graefe .)  Its  proximate  cause  is  the  extremely  troublesome  diplopia  and 
[vertigo,  which  the  patient  seeks  to  remove  in  every  possible  way. 

Treatment. — We  must  first  attempt  to  reach  the  original  diseagpi^Iirect  treat¬ 
ment  of  the  paralysis  is  not  justified  until  the  cause  is  subdued,  least  deprived 
its  influence  on  the  conduction  in  the  course  of  the  affected^gpes.  If,  then,  this 
treatment  fails  to  restore  the  normal  function  to  the  paraljrslfeimscle,  in  appropriate 
Nes  the  attempt  may  be  made  to  increase  the  relative^pc^er  of  the  muscle  mechani- 
%,  that  is,  by  lessening  the  resistances  to  its  actioniOv 
1.  The  principles  on  which  the  main  disease  shoimr  be  treated,  are  given  in  the 
[tet-bo»ks  for  special  therapeutics. 

|  Where  rheumatism  is  the  cause,  in  very  r^W^ases,  the  use  of  dry,  warm  cloths, 
K  bags  filled  with  aromatic  herbs,  and  fh&m§*nlisters,  with  the  internal  use  of  the 
Wide  of  potassium,  have  been  recoramluJled.  At  the  same  time,  the  indications 
springing  from  the  cause  are  to  be  care&my  fulfilled.  These  cloths  and  bags  should 
per  the  eyebrow  and  temple,  and^e  worn  for  some  time.  .The  blisters  should  be 
'bout  as  large  as  a  copper  coinjQyd  be  applied  daily  on  some  part  of  the  forehead 
)r  temple. 

The  sprinkling  of  ifl^raered  strychnine  or  veratrine  tSj,  to  i  grain,  mixed  with 
to  2  grains  of  sugar  starch,  or  smearing  ointments  of  these  substances,  on  parts 
pdved  of  their  djQe&nis  by  vesicants,  is  scarcely  ever  of  any  use.  The  so-called 
sweating  treatment/’  and  the  use  of  tartar  emetic  in  small  doses,  are  also  superfluous. 


852 


PARALYSIS  OF  OCULAR  MUSCLES. 


For  tl 
tre,  whil 
that  the  < 
fce paral 
Other 
locular  s 
muscle  s( 


If  W 


2.  After  the  treatment  of  the  main  disease,  in  cases  which  are  probably  rhenmatu 
the  electric  current  should  he  employed.  In  some  cases  it  does  admirably 
even  in  the  undoubted  existence  of  incurable  intracranial  disease  which  can  not  in 
other  respects  be  improved.  It  is  in  this  case  an  important  rule  to  begin  with  the 
current  from  the  fifth  nerve.  A  direct  excitation  of  the  motory  nerves  of  the  eye  is 
not  only  superfluous  (. B .  Schulz ,  Szolcalski),  but  also  less  effectual  than  one  induced 
by  reflection  from  the  trifacial. 

The  current  employed  should  be  just  strong  enough  to  cause  a  slight  sensation 
on  the  affected  portion  of  integument,  and  always  act  only  for  a  short  time, 
about  half  a  minute.  The  strength  of  the  current  and  the  duration  of  the  sitting  will 
vary  according  to  the  irritability  of  the  patient  and  of  the  trifacial  nerve.  If  too  great 
an  irritation  is  made,  or  for  too  long  a  time,  there  will  be  no  result.  The  improvement 
generally  appears  in  a  moment,  and  disappears  just  as  quickly  if  the  application  be  not 
properly  made.  It  is  therefore  well  to  first  use  the  current  for  a  few  seconds  only,  and 
to  see  if  there  be  any  improvement.  If  any  progress  is  noticed,  the  employment  of  to®rea®ei 
the  electric  stream  should  be  continued.  But  when  there  is  no  further  increase  in 
mobility,  or  if  after  the  first  few  seconds  no  improvement  is  seen,  the  operator 
should  stop,  and  subsequently  renew  the  treatment. 

It  is  quite  certain,  that,  in  the  cases  where  this  method  of  using  the  electric 
current  does  not  avail,  greater  irritation  does  no  good,  and  that  it  even  makes  the 
condition  worse.  It  not  unfrequently  occurs  that  no  improvement  is  seen  until  after 
a  number  of  sittings,  and  then  it  rapidly  advances.  "We  should,  therefore,  not  lose 
our  courage  too  soon.  But  if  there  is  no  benefit  in  two  weeks,  there  is  scarcely  any 
thing  to  be  hoped  from  it.  The  improvement  is  sometimes  seen  in  an  increase  of 
the  contractile  power  of  the  muscle,  and  of  the  parts  in  which  there  is  binocular 
single  vision.  Again,  the  power  of  the  muscle  increases  while  the  binocular  visual 
field  does  not  increase  at  all.  ( BenediJct .) 


nion  of 


It  is  believed  that  experience  has  taught,  that  irritations  of  certain  branches  of  the  fifth  pair 
are  particularly  adapted  for  paralysis  of  certain  parts.  Thus, ir^^mly sis  of  the  sixth  pair  (aHu- 
cens ),  the  result  is  said  to  be  best,  if  the  copper  pole  be  place*S2h  tne  forehead,  while  the  region  ®P01tan 
of  the  malar  bone  is  irritated.  In  paralytic  ptosis,  the  cqpjkd/pole  should  be  placed  on  the  fore*  Istion,  & 
head,  or  applied  to  the  mucous  membrane  of  the  cheek  h^Vneans  of  a  catheter-like  electrode, 
the  closed  lids  stroked  with  the  zinc  pole.  In  palates)?  of  the  superior  rectus,  rectus  inter 
and  the  two  oblique,  the  zinc  pole  should  be  plafl^bti  the  side  of  the  nose,  near  the  inner  can- 
thus.  In  paralysis  of  the  inferior  rectus,  it  ^o^IcN^e  moved  here-and-theie  on  the  lower  orbital 
border,  while  the  copper  pole  is  applied  t^>  tnSrforehead.  (BenediJct.)  [It  is  claimed  that,  besides 
the  universally  conceded  value  of  elecl*Sity  in  paralysis  of  the  ocular  muscles,  partial  elec  a  e 
trization  with  the  Faradaic  current,  the  hands  of  the  patient  being  placed  on  the  negative  polfy 
and  the  positive  applied  over  the  evd^Jth  the  hand  of  the  operator,  the  current  passing  through 
his  body,  has  a  positive  benefichdC^t  in  conjunctivitis  and  inflammations  of  the  lachrymal  pas¬ 
sages.  (Beard  and  RocJcwelf$&£) 


Proper  exercise/??  paralytic  muscle  at  the  same  time  is  of  importance.  f°J 
this  purpose  it  is  weino  bandage  the  healthy  eye  for  some  time,  often  during  th( 
day,  and  cause  H^jJatient  to  use  the  affected  one  only.  At  the  same  time  the  patienl 
should  be  in^©cted  to  “  fix  ”  or  look  at  objects  which  lie  in  the  course  of  the 
ted  mn^e^uHi  outside  of  the  meridian  position.  In  order  to  increase  the  innerva-  ) 
tion  o?^^  muscle  as  much  as  possible,  it  is  very  important  to  choose  near  object! 
for  ^rrections  in  motions  of  adduction,  and  far  objects  for  abduction,  and  where 
ssary  to  lessen  or  increase  the  refraction  by  the  proper  convex  or  conca^ 
Classes. 
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For  the  same  purpose,  some  advise  the  use  of  two  lines,  one  of  which  is  fixed  by  the  healthy 
life,  while  the  other,  which  is  movable,  is  approached  so  near  the  visual  line  of  the  affected  eye, 
liat  the  double  images  unite.  Then  the  second  line  is  gradually  pushed  away  in  the  course  of 
Re  paralytic  muscle,  and  the  latter  thus  excited  to  corrective  contractions.  {Javal.) 

Others,  having  the  head  immovable,  bring  the  object  of  fixation  into  a  position  in  which  bi¬ 
locular  single  vision  is  still  possible,  and  then  gradually  remove  it  in  the  course  of  the  paralyzed 
■muscle  so  far,  that  the  images  begin  to  separate,  and  the  effort  for  single  vision  causes  a  correct- 
live  innervation.  (Szohalski.) 

If  we  wisli  to  correct  slight  paralytic  deviations,  the  trial  of  prismatic  plane 
}  is  recommended,  since,  if  chosen  and  used  properly,  they  allow  binocular 
lision,  and  perhaps  accustom  the  eyes  to  work  together.  If  they  are  to  accom- 
ilish  what  we  desire  of  them,  their  angle  of  refraction  should  be,  of  course,  that 
me  which  requires  a  slight  tension  of  the  paralytic  muscle,  and  one  which  can  be 
apt  up,  in  order  to  unite  the  double  images.  If  the  power  of  the  muscle  gradually 
Increases,  weaker  prisms  should  be  chosen,  until  finally  they  can  be  dispensed  with. 
draefe .) 

3.  If  contraction  of  the  antagonist  has  already  commenced,  and  it  is  desired  to 
restore  the  functional  activity  of  the  affected  muscle,  or  if  a  slight  degree  of  paresis 
in  one  or  other  rectus  muscle  withstands  all  attempts  to  remove  it,  in  slight  limita¬ 
tion  of  the  mobility,  we  may  attempt  the  stitching  forward  of  the  end  of  the  muscle, 
jot  in  greater  limitations  the  bringing  forward  by  the  thread  operation.  In  this 
ray,  wilh  the  aid  of  proper  after-treatment,  the  attainment  of  correct  adjustment 
i  both  optic  axes,  with  binocular  vision,  has  often  been  accomplished,  or  at  least  a 
annoying  position  of  the  muscularly  affected  eye,  with  suppression  of  the 
louble  images  secured.  ( Graefe.) 
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la  general,  the  hopes  of  the  patient  should  be  very  slightly  raised,  even  as  to 
my  improvement  in  the  appearance.  The  regulation  of  the  amount  of  effect  from 
operation  is  very  difficult,  and  even  in  theory  it  is  not  easy,  unless  wa-^sregard 
aaportant  factors,  such  as  the  changed  resistance  in  various  states  of  tftQscAmmo- 
ation,  &c.  We  should  not  overlook  the  fact  that  these  mechanical  kffi&nces  of  the 
Ktion  of  the  muscles  vary  exceedingly  after,  as  well  as  before,  t^operation,  and 
tat  any  correction  attained  can  only  be  sufficient  for  certain  d^G)tions. 

4.  To  remove  the  ptosis  of  the  upper  lid, — which  often^e^yfis  after  paralysis  of 
ta  ocular  motor-nerve,  but  often,  also,  occurs  alone, — thfeiflillVwing  proceeding  has 
«en  lately  recommended.  First,  at  the  distance  of  a  A^v  millimeters  from  the  edge 
'1' the  upper  lid,  a  transverse  incision  is  made  through  integument  of  the  lid,  down 

through  j  the  orbicular  muscle,  and  the  integument  oftljjgjlid  is  separated  from  the  latter 
1  nft*  Ward  the  edge  of  the  orbit,  throughout  its  ejmj^ywidth.  When  the  orbicularis  has 
fo&  exposed  to  a  sufficient  width,  four  to  fi^totes  of  it,  corresponding  to  the  gaping 
found,  is  to  be  excised  with  curved^crfsjch’s,  after  it  has  been  drawn  out  with 
th(  f&6d  forceps.  Then  three  stitch^Jat  a  suitable  distance  from  each  other, 
to  be  passed  through  the  4r^jpn,ining  muscular  bundle  and  the  edges  of  the 
found,  that  the  armed  needle  isr&tfered  near  the  free  edge  of  the  lid,  under  the 
portion  of  the  muscde^$a  out  at  the  wound,  then  under  the  muscle  at  the 


object!  ^er  Pai’b  of  the  wound^^Nhrough  the  skin  near  the  edge,  and  tied.  Thus  a  sub- 

.  -  J  ItanPfMia  cli  /iTi  inn*  irnr\fli»  1  i  rl  tttiH  off  oinoil  r\-P  ^ 


Ataneous  shortening  of  the  "upper  lid  will  be  attained,  the  action  of  the  orbicularis 
led,  and  the^p£ran  of  the  levator  seconded  by  the  retraction  of  the  lid.  If 
not  enou  the  upper  lid  be  markedly  elongated,  it  will  be  well  to  cut  out 


854 


PARALYSIS  OF  OCULAR  MUSCLES. 


a  crescentic  piece  of  the  integument  having  the  first  transverse  incision  as  its  bas 
and  then  apply  the  sutures.  A  pressure-bandage  is  then  applied  for  from  twelve  ti] 
twenty-four  hours  to  favor  union  by  the  first  intention.  {Graefel) 


Authorities .— Graefe,  A.  f.  0. 1.  1.  S.  7,  9-23,  52-81,  433,  I.  2.  S.  312,  et  seq.;  II.  1.  S.i 
284,  II.  2.  S.  299,  III.  1.  S.  182-189,  326-386,  III.  2.  S.  409,  VII.  2.  S.  24-35,  IX.  2.  S.  57-62,  Xlll 
2.  S.  198,  202,  265-277;  klin.  Monatbl.  1863.  S.  3,  4,  1864.  S.  2-22;  Verhandlgn.  der  Heidelberg 
ophth.  Versammlung.  1859.  S.  22 .—Turck,  Zeitschr.  d.  Wien.  Aerzte.  1865.  S.  522-532.— S  " 
ibid.  1854.  II.  S.  491-504,  Ophth.  II.  S.  119A-1200 .—Schuft,  [now  Waldau]  Zur  Lehre  v.  d.  Wirkj 
ung  u.  Lahmung  der  Augeumuskeln.  Berlin.— Alf.  Graefe ,  A.  f.  0.  VII.  2.  S.  109  ;  kl.  Analysl 
Motilitatsstorgn.  etc.  Berlin  1853.  S.  17-37,  97-191. — Nagel,  A.  f.  0.  VIII.  2.  S.  36 
Bonders ,  Anom.  d.  Acc.  u.  Refr.  Wien  1866.  S.  502.  [Accommodation  and  Refraction  of  the  Ed 
London,  p.  599].  Leidesdorf ,  Wien.  med.  Jahrb.  1864.  4.  Text,  S.  112-118.— Duchek,  ibid 
Jabresb.  S.  23-42 .--BenedikU  Wochenbl.  d.  Wien.  Aerzte.  1863.  S.  351,  A.  f.  0.  X.  1.  S.  97-lof 

et  seq. _ A.  Schulz ,  Wien.  med.  Wochensclirift.  1862.  S.  2±Z.—Javal,  kl.  klonaibl.  1864,  S.  404.  j 

Pagenstecher  u.  Samisch,  kl.  Beobachtungen.  II.  Wiesbaden  1862.  S.  38  — Ilirschmann ,  ibid.  Ill 

S.  89,  98. Herring ,  verbal  communication. — [ Beard  and  Eockwell,  Medical  use  of  Electricity,  Nel 

York,  1867,  p.  50.]  Graefe ,  Klin.  Monatbl.  1867.  S.  381 ;  Symptomenlehre  d.  Augenmuske 
Iahmungen.  Berlin. — Hering,  Das  binoculare  Sehen.  Leipzig.  1868.  S.  115,  144. — Coccm,  I 
Meehan,  d.  Acc.  Leipzig.  1868.  S.  (52.—Manz,  A.  f.  O.  XII.  1.  S.  1.— Knapp,  ibid.  XIV.  1. ! 
220,  234.— Leber,  ibid.  XIV.  2.  S.  eAb.—Magni,  Rivista  clin.  1868.— Power,  Virchow’s  Jahresbei 
1868.  S.  478. — Stefan,  Klin.  Monatbl.  1867.  S.  73. 
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DESCRIPTION  OF  THE  CHROMO-LITHOGRAPHS. 

A.  Congenital  excavation  of  the  Optic  Nerve,  and  crescentic  Posterior 
Scleral  Staphyloma. 

The  entrance  of  the  optic  nerve  is  reddened,  and  surrounded  by  a  ring  of  connec¬ 
tive  tissue.  The  excavated  central  portion  of  the  papilla  is  seen  as  a  bright  white 
disc,  on  whose  margin  the  central  vessels  slightly  curve  over,  and  press  the  principal 
trunks  toward  the  center.  The  surface  of  the  posterior  scleral  staphyloma  is 
slightly  reddened ;  its  convex  border  has  a  fringe  of  pigment.  The  fundus  is  in 
other  respects  normal. 

The  region  of  the  macula-lutea  is  deeply  stained  with  pigment,  and  in  this 
brownish-gray,  somewhat  undefined  spot,  there  is  an  irregular,  bright  hole  or  space, 
the  fovea  centralis. 

B.  Apoplectic  Neuro-Retinitis. 


The  margin  of  the  optic  nerve,  especially  toward  the  inner  side,  is  very  indistinct, 
and  the  adjacent  parts  of  the  retina  finely  striated  in  a  radiate  manner.  The  veins 
are  very  tortuous,  and  of  an  unevenly  dark-red  color.  There  are  numerous  blood 
extravasations,  with  their  long  diameter  generally  in  a  radiate  course. 

In  the  region  of  the  macula-lutea  a  bluish-gray  circular  spot,  surrounded  by  a 
narrow,  sharply  defined,  bright  zone. 

C.  Diffuse  Neuro-Retinitis. 

The  densely-infiltrated  retina  gives  the  fundus  of  the  eye  a  dirty,  yellowish-red 
color.  The  optic-nerve  entrance  is  only  to  be  distinguished  on  the  opticus , 

and  by  the  radiated  reddish  striation  of  the  parts  about ;  its  maj&^  Being  com¬ 
pletely  obscured.  The  retinal  vessels  are  very  tortuous,  in  r%pic  spots  darker 
colored,  at  others  completely  lost,  or  very  much  covered.^TOere  are  numerous 
blood  extravasations.  Besides  these  there  are  several  roudS^n,  dirty-yellow  spots, 
partly  fringed  with  pigment,  which  are  to  be  exphnii©  by  exudations  on  the 
posterior  surface  of  the  retina,  and  the  changes  An>U*e  tapetum  connected  with 
them. 

D.  Exudative  Neuro-Retinitis.  Jb 

Recent  and  old  morbid  collections  ali^ty'advanced  in  atrophy.  The  entrance 
of  the  optic  nerve  slightly  reddened,  i^s^the  connective-tissue  ring  plainly  visible. 
The  inner  portion  of  the  optic  ptfpilpr  covered  by  an  irregularly-bounded,  recent 
inflammatory  mass,  which  extend^TTp  to  near  the  borders  of  the  picture.  On  the 
outer  margin  of  the  picture^fe^two  similar  roundish  patches,  which  are  recent. 
Above  and  below  the  parpim/is  a  large  and  irregular  patch,  and  in  the  immediate 
vicinity  of  the  outer  of  the  optic-nerve  entrance,  are  several  small  masses, 

which  are  older,  wheS^Mie  tendinous  white  sclerotica  shines  through  the  atrophied 
choroid  and  retiut*\  There  are  only  slight  remains  of  the  choroidal  tapetum  in 
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these  masses,  in  the  form  of  dirty-yellowish  spots,  but  a  few  vascular  twigs, 
appearing  as  if  covered  by  gauze,  remain.  Here  and  there  are  scattered  col¬ 
lections  of  dark  pigment  from  proliferating  tapetum  cells.  The  remainder  of 
the  fundus  appears  of  a  dirty-brown  color,  from  the  pigment  of  the  tunica 
vasculosa. 

E.  Circumscribed  atrophy  of  the  Retina  and  Choroid  after  exudative 
Neuro-Retinitis.  Posterior  Staphyloma. 

In  the  vicinity  of  the  macula-lutea  there  is  seen  an  extensive,  irregular,  sharply- 
defined,  tendinous  white  spot,  on  wdiich  the  sclerotica  seems  to  lie  exposed.  Its 
border  is  surrounded  by  neoplastic  pigment,  which  is  collected  in  lumps,  as  it 
were,  and  the  surface  is  strewn  with  analogous  large  and  small  groups  of  pigment. 
The  reddish  color  of  the  fundus  indicates  the  partial  existence  of  the  choroidal 
vessels.  The  retinal  vessels  are  unchanged,  and  extend  over  the  surface,  and  thus 
indicate  the  existence  of  the  remains  of  the  anterior  retinal  layers.  The  fundus  of 
the  eye,  between  the  inner  boundary  of  the  white  spot  and  the  optic-nerve  entrance, 
as  well  as  below  the  latter,  is  lighter-colored,  owing  to  partial  destruction  of  the 
tapetum,  and  a  less  amount  of  atrophy  of  the  choroid.  It  has  somewhat  of  an  in¬ 
laid  appearance,  and,  at  intervals,  is  slightly  clouded  by  the  vasa  vorticosae  of  the 
tunica  vasculosa.  Below,  and  to  the  inner  side,  are  seen  collections  of  tapetum 
pigment,  resembling  bone-corpuscles.  An  exudation  has  here  occurred  on  the  outer 
retinal  surface,  and  atrophy  has  begun.  The  outer  half  of  the  papilla,  which  is  of 
a  pale-red  color,  and  which  glimmers  out  of  the  depths  as  a  bluish  white  disc,  is 
surrounded  by  an  irregular  posterior  scleral  staphyloma,  whose  surface  is  delicately 
tesselated  with  the  remains  of  pigment  of  the  tunica  vasculosa.  Such  a  tesselated 
appearance  is  also  seen  on  the  upper  periphery  of  the  fundus. 

E.  Atrophy  of  the  Retina  and  Choroid  after  exudative  Neuro-Retinitis. 
Posterior  Staphyloma. 

The  whole  fundus  has  a  striking  tesselated  apm^N^nre,  and  is  strewn  with 
irregular  large  and  small  collections  of  dark  neopfl6nc  tapetum  pigment.  The 
entrance  of  the  optic  nerve  is  very  pale,  vTith  a^Chked  tendency  to  a  bluish-gray 
color.  Connective  tissue  well  developed.  R&jkal  vessels  normal. 

G.  Partial  atrophy  of  the  Retj  Choroid,  after  exudative  Neuro- 

Retinitis  aveolaris  (Retino-ChoroidStes).  Large  Posterior  Staphyloma. 

The  optic-nerve  entrance  is  slightly  reddened,  and  seen  in  an  oblique  projection, 
that  is,  as  an  oval  disc,  on  0mnt  of  the  staphylomatous  distention  of  the 
posterior  scleral  zone.  TljAJ^jphyloma  is  shaped  like  a  shell,  tendinous  in  ap¬ 
pearance,  of  a  striking BMsJi  color,  and  graded  almost  like  a  miniature  terrace. 
The  border  contains  fcT  ira it  deal  of  pigment.  Above  and  below,  touching  the 
staphyloma,  there  is  aSmall  roundish,  pale-red  mass  of  exudation.  To  the  outer 
side  of  the  scleraM^phyloma,  are  two  groups,  connected  to  each  other,  of  ancient 
inflammatory /-A^rs,  roundish  in  shape,  and  already  advanced  in  atrophy,  through 
which  tho^^yotica  glimmers,  and  which  appear  mostly  surrounded  by  a  ridge  of 
dark  pigm^ht.  On  the  inner  half  of  the  fundus  are  numerous  scattered  small  atro- 
phvingAmots,  surrounded  by  pigment,  as  well  as  some  recent  ones  of  a  yellow 
colons  The  whole  fundus  has  a  tesselated  appearance. 
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H.  Atrophy  of  the  Retina  and  Choroid  in  consequence  of  exudative 
Neuro-Retinitis. 

The  optic  disc  is  pale,  and  has  somewhat  of  a  veiled  appearance.  The  connec¬ 
tive-tissue  ring  is  very  indistinct.  The  whole  fundus  is  covered  with  bright 
yellowish  white  spots,  the  smaller  of  which  have  a  roundish  shape,  and  the  larger 
ones  show  that  they  have  been  formed  by  the  running  together  of  small  round 
ones.  In  the  spots  toward  the  periphery,  wTe  distinctly  recognize  the  vorticose 
vessels  of  the  choroid,  while  they  are  entirely  destroyed  in  the  spots  which  are  more 
central. 

On  every  hand,  a  fine  gray  stippling  is  seen,  which  seems  to  depend  on  remains 
of  the  pigment  of  the  tunica  vasculosa.  The  tapetum  on  the  surface  of  these 
spots  is  almost  entirely  destroyed,  but  on  the  edges  it  has  collected  in  irregular 
heaps.  In  the  spaces  between  the  spots,  the  fundus  appears  quite  normal  in  color, 
slightly  stippled,  and  at  intervals  strewn  with  neoplastic  collections  of  tapetum 
pigment. 

I.  Nephritic  Neuro-Retinitis. 

The  optic-nerve  entrance  is  very  much  veiled,  especially  in  its  outer  half,  and 
contains  delicate  radiate  striations.  Close  to  it  is  an  extensive  mass  of  retinal  infil¬ 
tration,  which  varies  greatly  in  density,  and  thus  has  an  appearance  as  if  made  up 
of  a  number  of  smaller  masses.  These  are  in  part  distributed  along  the  principal 
vascular  trunks,  and  are  combined  with  a  delicate  gauze-like  opacity,  in  which  the 
slightly  stippled  red  of  the  choroid  shows  through  more  or  less  markedly.  The 
branches  of  the  central  artery  passing  over  are  veiled,  at  intervals  dark-colored, 
again  lighter,  or  even  completely  concealed.  A  number  of  large  and  small  blood- 
extravasations  appear  near  them,  whose  long  axes  radiate  from  the  optic  papilla. 
The  outer  border  of  the  exudation  runs  into  the  characteristic  stellate  figure.  This 
arises  from  a  retinal  exudation  occurring  in  the  vicinity  of  the  macula-lutea,  and 
ending  in  atrophy  of  the  choroid  and  retina.  The  remainder  of  dhe  fundus  is 
normally  colored  and  slightly  stippled. 

K.  Nephritic  Neuro-Retinitis. 

Optic-nerve  entrance  very  indistinct,  discolored  a  jd^vish-red.  The  central 


portions  of  the  retinal  vessels  completely  concealed  view.  The  retinal  zone 
bordering  on  the  papilla  infiltrated  with  a  dirty ,\gr/^li- white  exudation,  some¬ 


what  bulged  forward,  particularly  at  the  innejH^nargin  of  the  papilla,  where  the 
vessels  run  in  curves  over  the  swelling.  Tlfc/i nfilt ration  extends  outwards  far 


beyond  the  macula-lutea.  In  the  latten©£ion  a  group  of  small,  whitish-gray 
spots,  and  farther  towards  the  equato&Jiamerous  whitish-yellow  masses  of  exuda¬ 
tion,  sometimes  isolated,  sometimes  >^F<?sced  into  irregular  masses,  which  seem  to 
be  raised  slightly  above  the  surf  the  retina.  The  retinal  vessels  greatly  en¬ 

gorged,  and  in  the  neighborhood^ f  the  papilla  indistinct.  Numerous  large  and 


small  hemorrhages,  sometinfij  following  the  vessels,  sometimes  situated  between 
the  masses  of  exudation /“\}?he  fundus  markedly  pale  on  account  of  the  infiltra- 


L.  Atroph  Optic  Nerve  and  Retina. 

The  opticOC^  of  a  bluish- white  color,  surrounded  by  a  distinct  ring  of 
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connective  tissue,  and  the  whole  fundus  is  of  a  dirty,  grayish- white  color,  dull,  and 
as  if  veiled  over.  There  are  scattered  quite  dark,  irregularly  bounded  collections 
of  neoplastic  pigment,  which  have  a  gauzy  covering,  and  some  of  which  are  very 
indistinct,  and  are  plainly  distinguished  from  the  reddish  choroid  which  shows 
through.  The  central  vessels  are  very  thin,  and  soon  disappear,  having  but  few 
branches. 

M.  Typical  Pigment-degeneration  of  the  Retina,  pellucid  Atrophy  of  the 
Optic  Papilla. 

The  fundus  is  pale,  delicately  tesselated,  and  finely  stippled.  Around  its  peri¬ 
phery  are  the  characteristic  collections  of  pigment,  resembling  bone-corpuscles. 
Entrance  of  the  optic  nerve  is  of  a  bright  white  color,  tendinous,  surrounded  by 
the  ring  of  connective  tissue.  The  central  vessels  very  thin,  with  few  branches. 

N.  Detachment  of  the  Retina,  congenital,  flask-like  (ampullar),  Excava¬ 
tion  of  the  Optic  Nerve. 

Lower  and  outer  part  of  the  retina  bulged  forward  in  the  form  of  an  opaque, 
dirty,  grayish-yellow  vesicle.  The  base  of  this  vesicle  is  elevated  very  slightly, 
and  hence  the  shadow  is  wanting,  and  the  bending  of  the  vessels  passing  over  it  is 
much  less  marked.  The  excavation  has  a  somewhat  irregular  border,  is  of  a  bright 
white  color,  and  has  a  delicate  gray  stippling  from  the  interstices  of  the  lamina 
cerebrosa.  The  vessels  bend  sharply  over  the  border,  and  appear,  in  part,  on  the 
floor  of  the  excavation,  and  are  again  lost  sight  of. 


0.  Detachment  of  the  Retina. 


The  retina,  with  the  exception  of  the  upper  quadrant,  is  detached  from  the 
choroid,  and  this  detached  portion  forms  a  pouch  which  projects  into  the  vitreous 
in  the  form  of  four  points,  which  converge  towards  the  papilla,  encroach  in  part 
upon  it,  and  between  them  narrow  portions  of  the  fundu^m^y  be  seen.  The  de¬ 
tached  portion  of  the  retina  is  greatly  infiltrated  and  tlu^rfch  into  irregular  folds, 
and  hence  results  the  yellowish-white  color  with  tjjbjfmuish  shadowing.  The 
folding  of  the  points  is  also  manifested  in  the  pSi^ed  tortuousness  and  partial 
bending  of  the  abnormally  dark  vessels  runnim^ver  them.  These  vessels  begin 
apparently  like  a  beak  at  the  everted  edges/rtvb^  points,  for  the  central  portions 
of  the  trunks  of  the  vessels  are  covered  tw  rh^verhanging  base  of  the  sack. 


P.  Incipient  Glaucoma.  q 

The  trunks  of  the  central  ve^jXare  very  much  bent  on  the  edge  of  the  pale 
optic  papilla,  and  have  a  beaMwfe  curvature.  The  central  portions  of  the  larger 
branches  are  very  pale  a^aj^rseen.  The  macula-lutea  is  very  distinctly  seen. 


0.  Absolute  GL^oma. 

The  entrance^7)me  optic  nerve  is  clear  white  in  color,  tendinous,  and  has 
bluish-gray  shh^kwed  borders.  The  ring  of  connective  tissue  greatly  developed, 
with  irreguh^vdges.  All  the  retinal  vessels  are  beak-shaped  on  the  edge  of  the 
papilla.  ^Anly  a  few  very  tortuous  and  gauzy  remains  of  its  central  portions  are 
seen^  ^JJ^hAio  not  reach  to  the  porus  opticus ,  but  which  are  probably  to  be  referred 
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to  distended  collateral  vessels.  The  principal  veins  are  very  full.  The  fundus  is 
also  tesselated  on  the  periphery. 

R.  Posterior  Staphyloma,  partial  Atrophy  of  the  Choroid,  Blood  extra¬ 
vasation  in  the  vicinity  of  the  Macula-Lntea. 

Optic-nerve  entrance  slightly  reddened.  The  blight  surface  of  the  staphyloma 
delicately  inlaid  with  the  remains  of  the  pigment  of  the  tunica  vasculosa.  The 
upper  and  outer  portion  of  the  fundus  is  coarsely  tesselated,  as  a  result  of  advanced 
atrophy  of  the  tapetum  and  of  the  choroid,  and  the  sclerotica  appears  at  intervals 
through  the  pigment.  The  vorticose  vessels  of  the  choroid  are  plainly  visible  on 
the  remainder  of  the  fundus. 

S.  Posterior  Staphyloma,  partial  Atrophy  of  the  Choroid  and  Retina. 

The  margin  of  staphyloma  surrounding  the  optic-nerve  entrance  is  sinuated 
bright,  tendinous  white  in  color,  spotted  with  gray  from  the  remains  of  pigment  of 
the  tunica  vasculosa.  The  optic  papilla  is  oval  on  account  of  oblique  projection. 
Fundus  is  everywhere  greatly  tesselated,  and  at  intervals  covered  by  proliferating 
tapetum.  It  is  of  a  lighter  color  in  the  vicinity  of  the  macula-lutea  from  advanced 
atrophy. 
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Principles  on  which  the  Use  op  the  Ophthalmoscope  depends. 

1  In  looking  into  the  eye  of  another  person,  the  pupil  usually  appears  black,  and 
the  interior  of  the  organ  does  not  return  a  single  reflected  ray  to  the  observer. 
This  is  an  apparent  exception  to  the  well-known  law,  that  the  passage  of  light  from 
one  medium  to  another  is  never  complete,  and  that  some  of  the  rays  that  fall  upon 
the  new  medium  are  in  all  cases  reflected. 

The  incident  light  is  to  some  extent  reflected,  part  being  absorbed  by  the  pigment 
of  the  choroid,  and  by  the  sclerotica.  The  reflected  portion,  however,  in  conse¬ 
quence  of  the  action  of  the  cornea  and  crystalline  lens,  returns  to  exactly  the  point 
whence  it  came ;  the  incident  and  emergent  cones  exactly  coincide.  The  object  and 
its  retinal  image  are  in  the  position  of  conjugate  foci,  and  the  rays  proceeding  from 
either  focus  are  reunited  in  the  other.  In  order  to  perceive  the  returning  rays,  it 
is  evident  that  the  eye  of  the  observer  must  be  placed  between  the  source  of  light 
and  the  eye  that  is  illuminated,  which  can  not  be  done  without  cutting  off  the  illumi¬ 
nation  from  the  latter. 

It  is  also  impossible  to  perceive  light  from  the  eye  of  another  person,  when  the 
latter  is  exactly  accommodated  for  the  pupil  of  the  examiner.  Under  these  circum¬ 
stances,  a  perfectly  dark  image  will  be  formed  on  the  retina  of  the  eye  that  is  observed. 
The  dioptric  media  will  return  an  image  of  this  dark  portion  of  the  retina  to  the 
former,  and  the  observer  will,  therefore,  see  nothing  but  the  reflection  of  his 
own  dark  pupil. 

Professor  Helmholtz,  after  it  had  been  shown,  by  Von  Erlach ,  that  the  rays  could 
be  intercepted  by  means  of  a  plate  of  glass,  and  reflected  so  as  to  illuminate  the  eye, 
found  the  reason  that  the  retina  could  not  be  distinctly  seen,  and  also  means  for 
making  it  visible.  There  were  three  things  to  be  done : 

1.  The  eye  must  be  sufficiently  illuminated. 

2.  The  eye  of  the  observer  must  be  placed  in  the  direction  of  the  emergent 
rays. 

3.  These  emergent  rays  must  be  changed  from  their  convergence,  and  rendered 
divergent  or  parallel 

In  a  well-darkened  chamber,  the  light  of  a  lamp  was  allowed^ Tall  on  a  polished 
plate  of  glass  in  such  a  manner,  that  the  rays  of  light  entered  the  eye  to  be 


examined. 

Tbe  observer  placed  himself  on  the  other  side  of 


>,  and  made  the 


convergent  rays  divergent  by  a  concave  lens.  .  V^/ 

This  instrument  was  the  first  ophthalmoscope.^^, 

The  use  of  the  ophthalmoscope,  as  thus  desmbed,  is  not  now  very  general ;  - 
silvered  or  metallic  mirrors,  having  greater  J|®binating  power,  have  been  generally 
substituted  for  the  plate  of  glass.  pv) 

The  first  instrument  of  HelmholtAwwever,  solved  the  problems  which  rendered 
possible  all  the  suggestions  of  the  (^sequent  ophthalmoscopes,  such  as  those  of 
Reute,  Coccius,  Jaeger,  Stellwags^c.,  which  are  minutely  described  in  Zander’s 
work  on  the  ophthalmoscope^^ 

There  are  two  methods  dMxamining  the  fundus  of  the  eye  with  the  ophthalmo¬ 
scope,  which  are  calle&^£eVw?’cc£  and  the  indirect  The  latter  is  more  commonly 
employed  than  the^fonncr,  and  is  much  the  easier  of  application;  but  the  direct 
ai  i  «  t^r  value  in  making  a  correct  diagnosis. 
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Indirect  Method. 


The  ordinary  instrument  in  common  use,  or  what  is  known  as  Liebreich’s  oph¬ 
thalmoscope,  answers  very  well  for  the  indirect  method  of  investigation.  It  con¬ 
sists  of  a  round,  metallic,  concave  mirror,  of  about  one-and-a-half  inches  in  diame¬ 
ter,  and  six  inches  focal  length.  It  has  a  central  aperture  of  about  one- tenth  of  an 
inch  in  diameter,  and  is  mounted  on  a  light  handle  of  about  six  inches  in  length. 
Behind  the  mirror  is  a  hinged  clip,  by  which  lenses  may  be  held.  The  lenses  held 
in  this  clip  are  concave,  varying  in  focus  from  six  inches  to  twelve  inches,  with 
convex  ones  of  ten  and  twelve  inch  focus. 

In  using  this  instrument,  the  patient  and  surgeon  sit  face  to  face  in  a  darkened 


Fig.  118. 


room,  and  a  lamp  or  gas-burner  is  placed  atj  the  side  of,  and  a  little  behind,  the 
patient’s  head,  the  flame  being  on  a  tevet'wvith  his  ear.  The  surgeon  takes  the 
mirror  and  reflects  the  light  upon  Kent’s  eye,  just  as  the  rays  of  the  sun  may 

be  reflected  on  any  given  surface  tymneans  of  a  reflector. 

The  object-glass  is  then  to  bQmployed  as  in  the  figure.  This  is  nothing  more 
than  a  bi-con  vex  lens  of  from(0fo*,and  one-half  to  three  and  one-half  inches’  focal 
length,  which  the  surgeoiviMfts  in  his  left  hand  about  an  inch  or  so  from  the  eye 
to  be  examined,  and  ttfe  mirror,  as  before,  immediately  before  his  own,  and  about  a 
foot  from  the  eye  hub  Examined.  The  rays  of  light  reflected  from  the  fundus  of 
the  eye  strike  thcoK?ct- glass,  and  form  an  inverted  real  image. 

If  the  eye  observer  be  normal  or  hypermetropic,  the  inverted  image  is 

made  mor<AdSfednct,  by  the  use  of  a  convex  eye-piece  in  the  hinged  clip.  In  thus 
examining^tfth  one  eye,  the  proper  estimation  of  the  different  planes  in  which  the 
parts  U^either  normally,  or  in  a  morbid  condition,  is  somewhat  difficult,  at  first.  A 
1  pfcrience,  however,  enables  the  observer  Lo  tell  from  the  bending  of  the  ves- 

and  the  change  in  focus  necessary  for  the  clear  study  of  each  part,  whether  the 
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optic-nerve  entrance  be  excavated,  or  the  retina  pushed  forward  by  effusion.  It  is 
well  to  remark,  that  it  is  better  for  the  examiner  to  accustom  himself  to  keep  both 
eyes  open  in  the  use  of  the  monocular  ophthalmoscope,  as  being  less  wearisome,  and 
perhaps  better  enabling  the  surgeon  to  properly  adjust  his  accommodative  powers. 

The  accompanying 
wood-cut,  which  originally 
appeared  in  Zander’s  work 
on  the  ophthalmoscope, 
will  give  an  idea  of  the  re¬ 
lation  and  appearance  of 
the  veins  and  arteries  of  the 
optic  papilla.  For  a  true 
representation  of  the  color¬ 
ing  of  the  fundus  oculi.  as 
illuminated  by  the  ophthal¬ 
moscope,  the  reader  is  re¬ 
ferred  to  the  chromo-litho- 
graphic  plates  accompany¬ 
ing  this  work.  In  order 
that  the  observer  may  see 
the  optic-nerve  entrance, 
the  patient  should  be  di¬ 
rected  to  turn  his  eye  in¬ 
ward.  He  may  look  at  the  right  ear  of  the  surgeon,  if  it  is  the  right  eye  that  is  be¬ 
ing  examined,  and  vice  versa. 


Direct  Method. 


The  best  explanation  that  can  be  offered  of  the  direct  method  of  ^animation 
is  that  given  by  Dr.  Loring  in  an  article  published  in  the  AmerkayAftfynal  of  the 
Medical  Sciences  for  April,  1870,  from  which  the  following  descrffifi&h  is  taken: — 
The  most  of  the  description  is  a  verbatim  quotation  from  D^VLoring’s  article, 
although  many  omissions  have  been  made. 

The  one  great  advantage  which  this  method  possesses  |nSh*all  others  is,  that  by  it 
we  are  enabled  to  determine  the  optical  condition  of  (lu^ye,  independent  of  its  vis¬ 
ual  power  and  the  statements  of  the  person  exami^ecl^  '  Any  ophthalmoscope  may 
be  used  for  making  the  examination,  which  is  p^oWded  with  an  apparatus  at  the 
back  for  holding  the  necessary  glasses.  ThOmirror  may  be  of  plane  glass,  or  a 
plane  silvered  one,  or  finally  a  concave  silv^rgTone,  the  latter  being  most  useful  for 
determining  errors  of  refraction.  Whert^^there  is  any  dread  of  light  on  the  part  of 
the  patient,  we  must  always  employ  arwilk  illumination. 

The  light  should  be  placed  onffiia^Lae  of  the  patient  and  on  a  plane  somewhat 
posterior  to  him,  and  the  intensity  of  the  illumination  may  always  be  modified  by 
having  the  chimney  colored  hMp of  various  tints.  The  observer  should  sit  well  to 
the  side  of  the  patient,  the  side  of  the  eye  to  be  examined.  The  patient 

should  be  directed  to^&S^liglitly  to  the  opposite  side  of  the  eye  to  be  examined, 
so  as  to  bring  the  opti^erve  entrance  opposite  the  pupil.  When  the  region  of  the 
uiacula  is  to  be^^^dned,  the  patient  should  be  directed  to  look  straight  forward, 
hi  the  horizojffaNplane,  Perfect  relaxation  of  the  accommodation  in  the  observed 
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eye  may  be  obtained  by  atropia,  and  for  the  beginner  it  will  be  better  always  to  em¬ 
ploy  it.  For  the  practised  observer,  sufficient  relaxation  can  usually  be  obtained  in 
emmetropia  by  causing  the  patient  to  look  into  the  distance,  and  as  much  as  possi¬ 
ble  into  vacancy.  When  the  patient  is  a  myope,  he  need  only  look  at  some  object 
which  is  at  a  greater  distance  than  his  far-point,  in  order  to  relax  his  accommoda¬ 
tion.  When  the  patient  is  hypermetropic,  it  is  on  the  whole  better  to  employ  atro¬ 
pine.  The  more  completely  the  observer  can  relax  his  accommodation,  the  more 
correct  will  be  his  diagnosis.  The  ability  to  relax  the  accommodation  varies 
with  different  people,  and  is  of  course  increased  by  practice.  As  a  rule,  the  weak¬ 
est  concave  glass  through  which  the  fundus  of  an  emmetropic  eye  can  be  distinctly 


seen  should  be  taken  as  the  criterion  on  which  the  emmetropic  observer,  who  can¬ 
not  entirely  relax  his  accommodation,  should  base  his  estimates  of  refraction.  If 
the  observer  is  ametropic,  he  must  first  correct  his  ametropia  by  the  suitable  glass. 

The  optic  papilla,  which  is  the  most  conspicuous  object  in  the  fundus,  should  never 
be  chosen  as  an  object  on  which  to  found  our  observations,  as  it  frequently  projects 
very  much  above  the  plane  of  the  retina,  as  do  also  the  main  trunks  of  the  central 
artery  and  vein.  There  are,  however,  some  very  fine  vessels  which  always  leave  the 
edge  of  the  nerve,  and  run  out  horizontally  on  either  side,  and  these  are  very  good 
objects  by  which  to  judge  of  the  refraction  of  an  eye.  But  the  best  of  all  objects  for 
the  practised  observer  is  the  choroidal  epiethelium  near  the  macula. 

If  the  observer  is  emmetropic  and  can  entirely  relax  his  accommodation,  he 
knows  that  his  eye  is  adjusted  for  parallel  rays ;  and  if  he  sees  distinctly  the 
fundus  of  an  eye,  while  his  accommodation  is  relaxed,  he  knows  that  the  patient’s 
eye  is  emmetropic,  as  this  is  the  only  kind  of  eye  from  which  rays  emerge  parallel. 
If  in  a  given  case  the  observer  does  not  distinctly  see  the  fundus  of  the  eye  ex¬ 
amined,  when  his  own  examination  is  relaxed,  but  does  see  clearly  by  using  his  ac¬ 
commodation,  he  knows  that  the  eye  in  question  is  hypermetropic ;  for  his  own  eye 
is  now  adjusted  for  divergent  rays,  and  there  is  no  eye  but  a  hypermetropic  one  from 
which  divergent  rays  can  come. 

Finally,  if  the  observer  can  obtain  no  clear  view  of  iidus  either  by  relaxing 

or  calling  forth  his  accommodation,  he  knows  that  tl  coming  from  the  observ¬ 

ed  eye  are  neither  parallel  nor  divergent ;  hence  th^jSmust  be  convergent,  and  the 
eye  is  therefore  myopic.  Thus  we  see  that  tl^^ivantages  offered  by  the  direct 
method  of  examination  are  two-fold : 

(1.)  The  ability  to  tell  the  optical  con^itftnSof  the  eye  examined  independent 
of  the  statements  of  the  patient,  or  amoit^t  of  vision  of  the  eye. 

(2.)  The  ability  to  measure  the  amCJ^it  of  elevation  or  depression  of  given  parts 
of  the  fundus.  We  are  thus  enabl@jto  measure  numerically  the  amount  of  excava¬ 
tion  of  the  optic  nerve  or  its  pnpjfcion  above  the  level  of  the  retina ;  the  projection 
of  the  choroid  or  retina  frc^opfderlying  effusion ;  the  height  of  tumors  and  their 
rate  of  increase  ;  the  amprimVf  swelling  in  the  retina ;  the  situation  of  membranes 
in  the  vitreous,  etc.  Cl 

In  attempting4t(Qdetermine  the  existence  of  astigmatism  by  the  ophthalmoscope, 
we  must  look  at^^Vvessels  in  the  fundus.  If  we  consider  the  optic  disk  as  the 
centre  of  a  cbj&^and  all  the  vessels,  large  and  small,  radiating  from  it  as  so  many 
straight  l^hi^we  have  a  representation  of  Dr.  Green’s  test  for  astigmatism,  in  which 
the  priimipu  branches  of  the  central  artery  and  vein  represent  the  vertical  lines,  and 
tlie<^n^l4 vessels  leaving  the  edge  of  the  disk,  the  horizontal  and  oblique.  The  ex- 
istencrof  astigmatism  is  at  once  recognized,  and  the  direction  of  one  of  the  princi- 
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pal  meridians  is  given  by  the  fact  that  those  vessels  are  most  distinctly  seen  which 
are  situated  in  the  meridian  of  greatest  ametropia,  and  we  know  that  the  direc¬ 
tion  of  the  other  principal  meridian  must  be  at  right  angles  to  it.  We  then  deter¬ 
mine  the  refraction  of  each  meridian  separately,  and  the  difference  between  the  two 
will  be  the  amount  of  astigmatism. 

One  of  the  principal  causes  which  have  retarded  the  more  general  use  of  the  up¬ 
right  image  in  ophthalmoscopy  is  the  necessity  for  a  constant  change  of  the  glass 
behind  the  mirror,  and  consequent  loss  of  time  and  inconvenience.  To  avoid  this, 
and  to. expedite  the  determination  of  errors  of  refraction,  Dr.  Loring  suggested 
the  following  modification  of  the  ophthalmoscope,  the  principal  feature  of  which 
is  the  substitution  of  detachable  cylinders  for  the  fixed  Rekoss  disk,  now  common 
to  a  number  of  ophthalmoscopes.  In  the  present  case  but  three  cylinders  are  em¬ 
ployed,  though  these  might  be  multiplied  indefinitely  were  there  any  occasion  for 
so  doing.  Each  cylinder  is  pierced  for  eight  glasses,  forming  in  the  aggregate  the 
following  series : — 

1  1  1  1  1  1  1  1  1  i  1 

Convex . 0,  —  —  —  —  —  ______ 

48’  24’  16’  12’  10’  8’  7’  6’  5’  4’  8’ 

1  1  1  1  11111111 

Concave . —  —  —  —  —  _______ 

48’  24’  16’  12’  10’  8’  7’  6’  5’  4’  3’  2’ 


Thus  we  have  a  series  of  glasses  extending,  with  but  comparatively  slight  dif¬ 
ferences  in  focal  value,  from  convex  to  £  and  from  concave  to  £. 

The  manner  in  which  the  glasses  are  divided  among  the  cylinders  will  be  readily 
understood  from  the  accompanying  figures.  The  first  cylinder  is  made  up  en¬ 
tirely  of  convex  glasses,  by  means  of  which  all  ordinary  degrees  of  hypermetropia 
can  with  sufficient  exactness  be  determined.  One  hole  (0)  is  left  vacant  to  repre¬ 
sent  emmetropia,  without  the  necessity  of  removing  the  cylinder,  and  Mr  examina¬ 
tion  by  the  inverted  image  without  an  eye-piece ;  should,  however,  Ijjmkutter  be  de¬ 
sired,  the  observer  has  a  large  selection  at  his  command.  The  sed0jT cylinder  con¬ 
tains  the  concaves  of  moderate  focal  power,  and  the  third  is  cqAJbsed  of  the  high 
numbers,  both  positive  and  negative.  These  strong  numbc^yare  designed  for  the 
determination  of  the  highest  degrees  of  errors  of  refractfOT^and  for  the  measure¬ 
ment  of  the  inequalities  of  the  fundus,  such  as  excafatVms  and  elevations  of  the 
optic  nerve,  projections  of  tumors,  retinal  detachni^its,  membranes  in  the  vitreous, 
etc.  With  the  stronger  convex,  such  as  -J-,  opaciti©bf  the  cornea  and  lens  can  be 
viewed  under  considerable  enlargement.  Jb 

The  cylinders  fit  into  a  cell  at  the  backJ0Wie  instrument  and  are  held  firmly  in 
their  place  by  means  of  the  two  small  spfongl  shown  in  the  engraving,  which  project¬ 
ing  into  a  groove  in  the  side  of  the^cydmaers,  prevent  these  from  falling  out,  yet  do 
not  interfere  with  their  rotation,  ^turning,  the  centre  of  the  glass  comes  opposite 
the  centre  of  the  hole  in  the  miaj^r. 

Great  care  was  taken  to  teJSe'  the  mirror,  which  is  concave,  seven  inches  focal 
distance,  ground  exceedhfi^niin — as  thin  almost  as  a  metal  mirror — while  the 
surrounding  brass  wom^o  bevelled  away  that  as  little  impediment  as  possible  is 
offered  to  the  passage  of  the  rays,  thus  rendering  the  image  perfectly  distinct,  and 
unusually  brilliant. 

.J? 
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The  mirror  being  contained  in  a  separate  case  of  its  own  is  made  detachable 
from  the  rest  of  the  instrument,  which  can  then  be  used  as  an  optometer,  the  pa- 
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tient  himself  revolving  the  cylinder  till  the  suitable  glass  is  obtained.  As  the  per* 


foration  through  which  the  patient  looks  when  the  mirror  is  removed  is  equal  to 
the  diameter  of  the  glass  (three  lines),  and  is  much  larger  than  the  normal  pupil, 
the  peripheral  rays  are  not  cut  off,  which  is  usually  the  source  of  error  when  smaller 
diaphragms  are  used. 

The  handle  of  the  instrument  has  purposely  been  made  unusually  long,  so  that 
the  observer’s  hand  shall  not  interfere  with  an  easy  and  close  proximity  to  the  ob¬ 
served  eye,  which  is  a  great  advantage  in  examination  by  the  upright  image. 

The  instrument,  the  three  cylinders,  and  a  convex  two  and  one-half  inches  less 
for  examination  by  the  inverted  image,  are  all  contained  in  a  small  pocket-case, 
measuring  four  and  three-quarter  inches  by  two  and  one-half  square  by  three-quar¬ 
ters  thick. 

Besides  the  common  concave  mirror  which  comes  with  the  instrument,  Dr. 
Loring  had  two  others  constructed.  The  first  is  intended  for  examination  by  the 
“  weak  illumination,”  and  is  precisely  similar  to  the  common  concave  7"  mirror 
silvered  on  the  back,  only  it  is  made  from  London  smoke  instead  of  colorless 
glass. 

As  it  is  the  property  of  London  smoke  glass  to  simply  reduce  the  quantity  of 
the  transmitted  light  without  sensibly  altering  its  color,  it  occurred  to  me  that 
any  degree  of  illumination  might  be  obtained  by  using  various  shades  of  the  glass, 
without  sensibly  changing  the  appearance  of  the  fundus.  Many  experiments  were 
made  with  these  mirrors,  and  two  were  finally  fixed  upon  as  the  most  serviceable. 
One  is  even  weaker  than  the  three  plates  of  plane  glass — so  weak  indeed  that  the 
patient  is  hardly  aware  that  any  light  is  thrown  into  his  eye.  The  other  is  made 
from  a  much  lighter  shade,  and  gives  a  reflection  intermediate  in  brilliancy  between 
the  ordinary  weak  and  strong  reflectors.  By  its  means  a  much  more  brilliant 
picture  is  obtained  than  with  the  plane  glass  mirror,  while  at  the  same  time  with 
much  less  glare  to  the  patient  than  with  the  ordinary  silvered  one.  The  advan¬ 
tages  of  these  mirrors  are  that  the  quantity  of  light  can  be  varied  and  that  they 
can  be  so  easily  kept  clean.  \ 

The  common  weak  mirror,  consisting  of  three  plates  of  plan^gla^,  could  how¬ 
ever  be  easily  fitted  to  the  instrument  should  it  be  desired.  Jo' 

The  remaining  mirror  mentioned  above  was  originally  <m^gned  for  a  stenopaeic 
slit  to  be  used  with  the  instrument  when  employed  as  ^lQ^tometer  for  the  deter¬ 
mination  of  astigmatism.  It  consisted  of  a  thin  plato*wteh  a  slit  in  it,  whose  length 
was  equal  to  the  diameter  of  the  perforations  in  mep^Iinder.  This  was  mounted 
like  the  mirror,  and  made  to  fit  in  the  mirror  c$B  mwvhich  it  revolved,  so  as  to  al¬ 
low  the  slit  to  correspond  with  any  given  me^uan  of  the  cornea.  The  meridian 
once  determined,  the  patient  turned  the  c^jgjder  till  the  suitable  glass  was  obtained. 
This  plate  was  subsequently  made  with  (polished  surface  in  front,  and  then  was 
made  to  serve  also  as  a  mirror  foi^M^'imning,  by  means  of  the  ophthalmoscope, 
the  amount  of  astigmatism  in  tlje^Shcipal  meridians  of  the  eye. 

Those  who  are  desirous  ^F&Btaining  this  instrument  can  procure  it  of  the 

,1132  Broadway,  N.  Y.  City. 
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W«  turn  from  th«  liege  of  Bolton,  to  tho  invuion  of  Conado.  which  at  that  time  shared  the  anxious  thoughts  of  Washington.  His  last  accounts  of  the  mere- 

aaents  of  Arnold,  left  him  at  Point  Levi,  opposite  to  Quebec.  Something  brilliant  from  that  daring  officer  was  anticipated.  It  was  his  intention  to  cross  tho  riser 
immediately.  Had  he  done  so,  he  might  have  carried  the  town  by  a  coup  de  main  :  for  terror  as  well  as  disaffection  prevailed  among  the  inhabitants.  At  Point  Leei, 


however,  he  was  brought  to  a  stand  :  not  a  boat  was  to  be  found  there.  Letters  which  he  had  despatched  some  days  previously,  by  two  Indians,  to  General*  Schuyler 


and  Montgomery,  had  been  carried  by  his  faithless  messengers,  to  Caramhe,  the  lieutenant-governor,  who,  thus  apprised  of  the  impending  danger,  had  oaosed  all  the 
boats  of  Point  Ijori  to  be  either  removed  or  destroyed.  Arnold  was  not  a  man  to  be  disheartened  by  difficulties.  With  great  exertions  he  procured  about  forty  biren 
canoes  from  the  Canadians  and  Indians,  with  forty  of  the  latter  to  navigate  them  :  but  stormy  winds  arose,  and  for  some  days  the  river  was  too  boisterous  for  such  i.sil 
craft.  In  tile  mean  time  the  garrison  at  Quebec  was  gaining  strength.  Recruits  arrived  from  Nova  Scotia.  The  veteran  Maclean,  too,  who  hod  been  driven  from  the 
mouth  of  the  Sorcl  by  the  detachment  under  Brown  and  Livingston,  arrived  down  the  river  with  his  corps  of  Royal  Highland  Emigrants,  and  threw  himself  into  the 
place.  The  Litard  frigate,  the  Hornet  sloop-of-war,  and  two  armed  schooners  were  stationed  in  the  river,  and  guard-boats  patrolled  at  night.  The  prospeot  of  a  success¬ 
ful  attack  upon  the  place  was  growing  desperate.  On  the  13th  of  November,  Arnold  received  intelligence  that  Montgomery  had  captured  St.  Johns.  He  was  instantly 
roused  to  emulation.  His  men.  too,  were  inspirited  by  the  news.  The  wind  had  abated;  he  determined  to  cross  the  river  that  very  night.  At  a  late  hour  in  the 
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We  again  turn  from  the  siege  of  Boston,  to  the  in-vasion  of  Canada,  which  at  that  time  shared  the  anxious  thoughts  of  Washington.  Ilia 


lust  accounts  of  the  movements  of  Arnold,  left  him  at  Poiut  Levi,  opposite  to  Quebec.  Something  brilliant  from  that  daring  officer  was  anti¬ 
cipated.  It  was  his  intention  to  cross  the  river  immediately.  Had  he  done  so,  he  might  have  carried  the  town  by  a  coup  de  main  ;  for  terror 
as  well  as  disaffection  prevailed  among  the  inhabitants.  At  Point  Levi,  however,  he  was  brought  to  a  stand ;  not  a  boat  was  to  be  found  there. 
Letters  which  he  had  despatched  some  days  previously,  by  two  Indians,  to  Generals  Schuyler  and  Montgomery,  had  been  carried  by  his 
faithless  messengers,  to  Caramhe,  the  lieutenant  governor,  who,  thus  apprised  of  the  impending  danger,  had  caused  all  the  boats  of  Poiut 
Levi  to  be  either  removed  or  destroyed.  Arnold  was  not  a  man  to  be  disheartened  by  difficulties.  With  great  exertions  he  procured  about 
rorty  birch  canoes  from  the  Canadians  and  Indians,  with  forty  of  the  latter  to  navigate  them;  but  stormy  winds  arose,  and  for  some  days 
the  river  was  too  boisterous  for  such  frail  crait.  In  the  mean  time  the  garrison  at  Quebec  was  gainiug  strength.  Recruits  arrived  from 
Nova  Scotia.  The  veteran  Maclean,  too,  who  had  been  driven  from  the  mouth  of  the  Sorel  by  the  detachment  under  Brown  and  Livingston, 
arrived  down  the  river  with  his  corps  of  Royal  Highland  Emigrants,  and  threw  himself  into  the  place.  The  Lixard  frigate,  the  Hornet  sloop- 
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©f-war,  and  two  armed  schooners  were  stationed  in  the  river,  and  guard-boats  patrolled  at  night.  The  prospect  of  a  successful  attach 
upon  the  place  was  growing  desperate.  On  the  13th  of  November,  Arnold  received  intelligence  that  Montgomery  had  captured  St. 
Jchns.  He  was  instantly  roused  to  emulation.  His  men,  too,  were  inspirited  by  the  news.  The  wind  had  abated  ;  he  determined 
to  cross  the  river  that  very  night.  At  a  late  hour  in  the  evening  he  embarked  with  the  first  division,  principally  riflemen.  The  river 


nt.  By  four  c’ctajftin  the  morning,  a  large 
above  CapeWirataionJh  at  Wolf’s  Cove,  so 


c’clo£}\n  the  morning,  a  large 
ut  Wolf’s  Cove,  so 
tfjt  izard,  came  slowly  along- 


was  wide  ;  the  current  rapid  ;  the  birch  canoes,  easy  to  be  upset,  required  skillful  management.  By  four  c’ 
part  of  his  force  had  crossed  without  being  perceived,  and  landed  about  a  mile  and  a  half  above  Cape  r 
called  from  being  the  landing-place  of  that  gallant  commander.  Just  then  a  guard-boat,  belonging  t^^j 
shore  and  d:scovered  them.  They  hailed  it,  and  ordered  it  to  land.  Not  complying,  it  was  fireiG**w>»id  t 
boat  instantly  pulled  for  the  frigate,  giving  vociferous  alarm.  Without  waitiug  the  arrivfJ^fl^e  residi 
canoes  had  been  despatched,  Arnold  led  those  who  had  landed  to  the  foot  of  the  craggedronw^ince  scale 
scrambled  up  it  in  all  haste.  By  daylight  he  had  planted  his  daring  flag  on  tho^AmJd  Heights  of 


tgjjpl  wizard,  came  slowly  along- 
,»id  three  men  were  killed.  The 
residue  of  his  men,  for  whom  the 


id  three  men  were  killed.  The 


residue  of  his  men,  for  whom  the 


l^re^ince  scaled  by  the  intrepid  Wolfe,  and 
|d  Heights  of  Abraham.  Here  the  main 


diflicultv  stared  him  in  the  face.  A  strong  lm^Mwalls  and  bastions  traversed  the  nromontorv  from  one 


mig^Km^ve  been  succei 
a  «ies*tge  from  the  com 
V?\alarm  had  reached 
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awed  Arnold’s  associates  in  council.  They  considered  that  their  whole  force  was  but  between 
seven  and  eight  hundred  men  ;  that  nearly  one  third  of  their  fire-arms  had  been  rendered  useless, 
and  much  of  their  ammunition  damaged  in  their  march  through  the  wilderness ;  they  had  no 
artillery,  and  the  fortress  looked  too  strong  to  be  carried  by  a  coup  de  main.  Cautious  counsel  is 
often  fatal  to  a  daring  enterprise.  While  the  council  of  war  deliberated,  the  favorable  moment 
passed  away.  The  lieutenant-governor  received  the  tardy  message.  He  hastily  assembled  the 
merchants,  officers  of  militia,  and  captains  of  merchant  vessels.  All  promised  to  stand  by  him ; 
he  had  strong  distrust,  however,  of  the  French  part  of  the  population  and  the  Canadian  militia ; 


No.  6. 

his  main  reliance  was  on  Colonel  Maclean  and  his  Royal  Highland  Emigrants.  The  din  of 
arms  now  resounded  through  the  streets.  The  cry  was  up — “  The  enemy  are  on  the  Heights 
of  Abraham !  The  gate  of  St.  Johns  is  open  !  ”  There  was  an  attempt  to  shut  it.  The  keys 
were  not  to  be  found.  It  was  hastily  secured  by  ropes  and  handspikes,  and  the  walls  looking 
upon  the  heights  were  soon  manned  by  the  military,  and  thronged  by  the  populace.  Arnold 
paraded  his  men  within  a  hundred  yards  of  the  walls,  and  caused  them  to  give  three  hearty 
cheers  ;  hoping  to  excite  a  revolt  in  the  place,  or  to  provoke  the  scanty  garrison  to  a  sally. 
There  were  a  few  scattered  cheerings  in  return ;  but  the  taunting  bravado  failed  to  produce  a 


No.  7. 


sortie ;  the  governor  dared  not  venture  beyond  the  walls  with  part  of  his  garrison, 
having  too  little  confidence  in  the  loyalty  of  those  who  would  remain  behind. 
There  was  some  firing  on  the  pant  of  the  Americans,  but  merelwaskan  additional 
taunt ;  they  were  too  far  off  for  their  musketry  to  have  effect^S^large  cannon  on 
the  ramparts  wa3  brought  to  bear  on  them,  and  matches  procured  from  the 
Lizard,  with  which  to  fire  it  off.  A  few  shots  obliged^tl0phnericans  to  retire  and 
encamp.  In  the  evening  Arnold  sent  a  flag,  dema^iCbi&  the  name  of  the  United 


(5s 


sf 

Colonies  the  surrender  of  the  place.  Some  of  the  disaffected  and  faint¬ 
hearted  were  inclined  to  The  gates,  but  were  held  in  check  by  the 
mastiff  loyalty  of  Macleafip  The  veteran  guarded  the  gate  with  his  High¬ 
landers;  forbade  all  communication  with  the  besiegers,  and  fired  upon  their 
flag  as  an  ensign  oj^bellion.  Several  days  elapsed.  Arnold’s  flags  of  truce 
were  repeatedly  moulted,  but  he  saw  the  futility  of  resenting  it,  and  attack¬ 
ing  the  place  w&h  his  present  means.  The  inhabitants  gradually  recovered 
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from  tlieir  alarm,  and  armed  themselves  to  defend  their  property. 
The  sailors  and  marines  proved  a  valuable  addition  to  the  garrison, 
which  now  really  meditated  a  sortie.  'Arnold  received  information 
of  all  this  from  friends  within  the  walls  ;  he  heard  about  the  same 
time  of  the  capture  of  Montreal,  and  that  General  Carleton,  having 
escaped  from  that  place,  was  on  his  way  down  to  Quebec.  He  thought 
at  present,  therefore,  to  draw  off  on  the  19th  to  Point  aux  Trembles 
(Aspen-tree  Point),  twenty  miles  above  Quebec,  there  to  await  the 


No.  10. 


arrival  of  General  Montgomery  with  troops  and  artillery.  As 
his  little  army  wended  its  way  along  the  high  bank  of  the 
river  toward  its  destined  encampment,  a  vessel  passed  below, 
which  had  just  touched  at  Point  aux  Trembles.  On  board  of 
it  was  General  Carleton,  hurrying  on  to  Quebec.  It  was  not 
long  before  the  distant  booming  of  artillery  told  of  his  arrival 
at  his  post,  where  he  resumed  a  stern  command.  He  was 


no.  ii.  o 


and  other  men  of  business,  were-^ffended  by  the  cold¬ 


ness  of  his  manners,  and  his 
the  military  and  the 


was 


distrust ;  his  first  na^Gjjsure  was  to  turn  out  of  the  place 
all  suspected  persons,  and  all  who  refused  to  aid  in  its 
defence.  Thi^^used  a  great  “trooping:  out  of  town,” 


jaeger’s  test-type*?. 


881. 


No.  12. 

With  the  loyally  disposed  who  remained,  he 
busied  himself  in  improving  the  defences. 
Of  the  constant  anxiety,  yet  enduring  hope, 
with  which  Washington  watched  this  haz¬ 
ardous  enterprise,  we  have  evidence  in  his 
various  letters.  To  Arnold,  when  at  Point 
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Levi,  baffled  in  the  expectation  of 
finding  the  means  of  mating  a  dash 
upon  Quebec,  he  writes :  “  It  is  not 
in  the  power  of  any  man  to  com¬ 
mand  success,  but  you  have  done 
more,  you  have  deserved^;  and 

No.  14.  ..d> 

before  this  time  (Dec.  5th.), 
I  hope  you^have  met  with 
the  laurels  which  are  due 
to  yo^P  toils,  in  the  pos¬ 
session  of  Quebec.  I  have 
. 


Ox 


JAEGER’S  TEST-TYPES. 


883 


No.  15. 


no  doubt  but  a  junction  of 
your  detachment  with  the 
army  under  General  Mont¬ 
gomery,  has  been  effected  be¬ 
fore  this.  If  so,  you  will  put 
yourself  under  his  com- 


No.  16. 


mand,  and  will,  am 
persuaded,  give  ^im  all 


the  assistance  in  your 
power  to  finish  the  glo¬ 
rious  ,$Srk  you  have 
begun.”  In  the  month 
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of  December  a  yes- 
sel  had  been  cap¬ 
tured,  bearing  sup. 

from  Lord 


Wo.  18. 


Dunmore,  to /the 
army  at/Boston. 
A  letted  on  board, 
from'  bis  lordship 


oN 
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to  Gen. 
Hove,  in' 
vited  him 

to  transfer 

the  war  to 
the  southern 
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Abduction,  833. 

Aberration,  chromatic,  730,  678. 

Ablation  of  staphyloma,  129. 

Abnormal  astigmatism,  695. 

Abscess  of  antrum  a  cause  of  amaurosis,  225. 
brain,  227. 
cornea,  53. 
conjunctiva,  366. 
iris,  244. 

lids,  431.  437,  438. 
orbit,  198,  526,  529. 
vitreous,  135. 

Absolute  hypermetropia,  691. 

Absorption  of  cataract,  619,  621. 

Accidents  in  peripherical  linear  extraction,  669. 
Accommodation,  683. 

in  aphakia,  722. 
paralysis  of,  747. 
range  of,  685,  722. 
spasm  of,  33,  753. 

Accommodative  asthenopia,  740. 

Acetate  of  lead,  41 ;  in  pannus,  98. 

Achromatopsia,  209,  761. 

Achrupsia,  761. 

Acid  nitrate  of  mercury  in  pannus,  98. 

Acne,  538. 

ciliaris,  439. 
indurata,  440.- 
of  caruncle,  538. 
of  lids,  433. 
pustulosa,  434. 

Acquired  astigmatism,  736. 

Action  of  ciliary  muscle  a  cause  of  staphyloma  posti- 
cum,  354.  , 

Action  of  mydriatics,  34. 

ocular  muscles,  780,  785. 

Acuity  of  vision,  682. 

Adaptation,  683. 

of  artificial  eyes,  583. 

Adduction,  833. 

Adenoid  growths,  550. 

Adhesion  of  the  edges  of  the  lids,  454. 

iris  to  lens-capsule,  291,  293. 
lids  to  globe,  457.  . 

Advance  of  vitreous  with  lens,  663.  ( 

Advancement  of  external  rectus,  821. 

internal  rectus,  824. 

Adjustment,  683.  /'N 

iEgilops,  437,  494. 


ild  b^oper 


After-images,  765,  779. 

After-treatment  of  cataract^ 

Age  at  which  squint  should  l3b*5pemted  upon,  817. 
Agnew’s  operation  for  ofiAue  capsule,  445. 

Alcohol  to  be  avoid$S^iSai$aurosis,  234, 

Alum,  41.  V  > 


Amaurosis,  769. 

from  alcohol  and  tobacco,  219. 
basilar  periostitis,  224. 
tumors,  225.  ^ 

atrophy  of  nerve  and  retina,  207. 
anaemic,  218. 
with  cataract,  609. 
partialis  fugax,  765. 
spinalis,  230. 
trifacialis,  767. 
uraemic,  191. 

Amaurotic  cat’s-eye,  339. 

Amblyopia,  208,  769. 

exanopsia,  108,  763. 
in  squint,  832. 
potatorum,  219. 

Ametropia,  691. 

Amorphous  yellow  oxide  of  mercury,  40. 

Amotio  ratinae,  193. 

Amount  of  blood  in  the  eye,  1. 

Anaemia  a  cause  of  amaurosis,  218. 

Anaemic  atrophy,  218. 

Anaesthesia  optica,  166. 

exanopsia,  769. 
in  squint  operations,  818. 
of  cornea,  305. 
of  retina,  724. 
trigeminus  in  exophl 

Anaesthetics  in  cataract  extraci 

Anatomy  of  the  choroid,  273j 
conjunctn 
cornea, 
eyelii 

^t^lme  lens,  590. 

10. 

rymal  apparatus,  488. 
ocular  muscles,  775. 
orbit,  513. 
retina,  154. 
sclera,  334. 
vitreous,  133. 
loblepharon.  432,  454. 

►Anchylops,  437,  494. 

Anerythropsia,  762. 

Aneurysma  anastomoticum,  562. 

Angioma,  559. 

cavernosum,  560. 

Anisometropia,  711. 

Ankyloblepharon  and  blepharophymosis,  454. 

from  blepharitis,  432. 

Anodynes  after  extraction,  649. 

Anterior  chamber,  240. 

focal  line,  679. 
symblepharon,  432. 

Anterior  synechia,  294. 


;oitre,  523. 
10,  646. 
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Anthrax  palpebrarum,  432. 

Antidote  to  atropine,  37. 

calabar-bean,  39. 

Antiphlogistic  medicines,  27. 

regimen,  26. 

Aphakia,  722. 

Application  of  mydriatics,  33. 

Aqua  chlori,  385. 

Aqueous  humor,  240. 

Arcus  senilis  of  cornea,  50. 

lens,  595,  602. 

Arcus  tarsus,  431. 

Arteria  centralis  retinae,  146. 
hyoloidea,  134,  139. 

Artificial  eye,  583. 

for  entropion,  476. 
leech,  26. 
pupil,  &51. 

m  iritis,  259. 
myosis,  756. 

opacity  of  the  cornea,  113. 
sclero-choroidal  staphyloma,  345. 

Asthenopia,  697,  724. 

accommodative,  740. 

Astigmatism,  678,  731. 

abnormal,  695,  730. 

irregular,  696. 

normal,  678. 

regular,  678,  730. 

after  cataract  extraction,  650. 

Astigmatic  difference,  695. 

glasses  after  cataract  extraction,  651. 

Astigmometer,  734. 

Astringents,  42. 

in  conjunctivitis,  374,  378. 
blennorrhoea,  387. 

Astringent  caustics,  43. 

injections  in  dachryocystitis,  506. 

Atheroma,  450,  538. 

of  choroidal  vessels,  278. 

Atonic  lagophthalmos,  797. 

Atresia  pupillse,  255. 

Atrophy  of  the  choroid,  29S. 

eyeball,  298,  330. 
lens,  592,  594. 
ocular  muscles,  848. 
optic  nerve,  180,  202,  209. 

Atropine,  36. 

antidote  to,  37. 

an  antidote  to  calabar-bean,  39. 
as  a  cause  of  acute  glaucoma,  35. 
constitutional  poisoning  by,  36,  37.^^ 
fungi  in  solutions  of,  36.  ^ 

gelatine,  36. 
in  conjunctivitis,  373. 

herpes  of  the  cori^^jf^  ** 
hypermetropla, 
iritis,  258.  U 
keratitis  pu^cta^a,  69. 
phlyctenular  conjunctivitis,  418 
spasm^ff^commodation,  754. 
sup^urofcive  keratitis,  87. 

4  410. 

^O^tecular  keratitis,  59. 
poisoning  by,  35. 

4  ointment,  37. 
paper,  36. 
poisoning,  33. 


,# 


Atropine,  strength  of  solution,  36. 

Bandage,  15. 

hermetical,  377,  384. 
pressure,  14. 
protective,  66. 
retentive,  15. 

after  squint  operations,  823. 

Basedow's  disease,  517,  520. 

Base-line,  778. 

Basilar  tumors,  226. 

Bathymorphia,  703. 

Baths,  67. 

Bdellatomy,  25. 

Becker's  tables,  732. 

Beer’s  cataract-knife,  660. 

needle,  655. 

Binocular  diplopia,  802. 

vision,  805,  831. 
visual  space,  782. 

Binoxyde  de  mercur  hydratd,  41. 

Blennorrhoea,  379. 

a  cause  of  pterygium,  421 
of  the  lachrymal  passages,  500. 
Blennorrhoeal  secretion,  361 
Blepharadenitis,  434. 

Blepharitis,  431. 

ciliaris,  373,  434,  441. 

a  cause  of  ankyloblepharon,  454. 
hypertrophica,  434. 
secretoria,  434. 
tarsalis,  435,  448. 
ulcerosa,  434. 

Blepharophymosis,  454. 

Blepharoplasty,  485,  571. 

Blepharoplegia,  797. 

Blepharospasm,  795. 

Blind-spot,  211. 

Blood,  abstraction  of,  24. 

Blood-letting  in  exudative  retinitis,  187. 

neuV>-retinitis,  181. 

rloma  posticum,  356. 

*tract,  275. 

Iconjunctiva,  359. 
choroid,  275. 
iris,  241. 
lids,  431. 
optic  nerve,  146. 
retina,  146. 
line-blindness,  762. 

Bonnett’s  capsule,  514. 

Bony  degeneration  of  atrophied  eyeball,  330. 

cornea,  104. 

Bowman’s  membrane,  49. 

Brain-disease  a  cause  of  divergent  squint,  834. 

amaurosis,  217. 

Branches  of  the  orbital  artery,  515. 
Brandy-solution,  823.  ^ 

Bright  light  a  cause  of  ophthalmia  neonatorum,  »v9S 
Brilliant  reflex  in  atrophy  of  nerve,  206. 

Bringing  forward  of  internal  rectus,  826. 
Broad-brimmed  hat  in  neuro-retinitis,  181. 
Buphthalmus,  115. 

Bursting  of  staphyloma  posticum,  355. 

Cadmium,  sulphate  of,  41. 

Calabar-bean,  38. 

antidote  to,  39. 
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Calabar-bean,  constitutional  poisoning  by,  39. 
in  iritic  adhesions,  259. 
mydriasis,  752. 

paralysis  of  accommodation,  749. 
ulcer  of  cornea,  39. 

Calabar-paper,  38. 

Calomel,  dusting  in  of,  40. 

in  diffuse  keratitis,  72. 
herpes  of  the  cornea,  65. 
pannus,  97. 

phlyctenular  keratitis,  59. 

conjunctivitis,  418. 
vascular  keratitis,  59. 

Cancer,  543,  558. 

Canaliculus,  488. 

probing  of,  305. 
slitting  of,  498. 

Canal  of  Schlemm,  276. 

Canthoplasty,  455. 

in  blepharophymosis,  455. 
ectropion,  472. 
phlyctenular  keratitis,  59. 
vascular  keratitis,  59. 

Canthus,  427. 

Capsular  cataract,  88. 

Capsule,  Bonnett’s,  514. 

Tenon’s,  514. 
of  lens,  589. 

Capsulitis,  245,  293,  618. 

Carbuncle  of  lids,  432. 

Carcinoma,  557. 

cutaneous,  558. 

Caries  of  the  lachrymal  bone,  497. 

Cataplasms  in  suppuration  after  flap-extraction,  650. 
Cataract,  589 ;  adnata,  610  :  argentea,  599  ;  calcarea, 
599  capsular,  83,  598,  600  ;  capsulo-lenticular, 
597  ;  chalky,  599  ;  cholesterinica,  599 ;  choroidalis, 
255 ;  complicated,  608 ;  cortical,  596 ;  cruenta, 
blood,  255 ;  cystic,  598 ;  cum  bursa  ichorem 
tenente,  600 ;  diabetic,  611 ;  discoid,  620;  dura, 
hard,  595 ;  ergotica,  611 ;  false,  255,  256  ;  fibroid, 
599 ;  fibroso-calcarea,  599 ;  fluid,  598  ;  glaucoma¬ 
tous,  315  ;  grumous,  255 ;  hyaloid,  293 ;  inflamma¬ 
tory,  592  ;  lactea,  598  ;  lymph,  255 ;  laminated, 
606,  618 ;  mature,  ripe,  626 ;  mixed,  595 ;  milk, 
598 ;  myaline.  598 ;  natans,  615 ;  nigra,  612 ; 
nuclear,  595,  602 ;  osseous,  600  ;  over-ripe,  627 ; 
partial,  600;  pigmented,  255;  polar,  142,  293; 
posterior  capsular,  142 ;  purulent,  593 ;  putrid, 
600 ;  pyramidal,  600,  607 ;  secondary,  620 ;  sili- 
quata,  599,  620 ;  spurious,  255 ;  soft,  596,  598, 
604,  630  ;  spontaneous,  616  ;  stellate,  604  ;  trau¬ 
matic,  614  ;  tremulous,  615 ;  vitreous,  293. 
Cataract,  absorption  of,  619,  621. 

after- treatment  of,  641. 
diagnosis  of,  602. 
operations  for,  624. 
spontaneous  cure  of,  618. 

Catarrhal  conjunctivitis,  369,  652. 

secretion,  361. 

Catgut  bougies,  509. 

Cat’s-eye,  amaurotic,  339. 

Cauda  equina, 


a 


Cl,  140. 


Cauda-equina-nervi  optici,  145.  ^ 

J*jaustics,  43. 

:  in  blennorrhcea, 

Cauterization  in  corneal  s^wiyloma,  120. 

after  ca^^^jt^ctraction,  651. 


Cauterization  of  walls  of  lachrymal  sac,  506. 
Cavernous  tumors,  560. 

Cavum  narium,  489. 

Central  anaesthesia,  807. 

capsular  cataract,  600,  607. 

Centred  glasses,  713. 

Centres  of  coordination,  784. 

Cerebral  amaurosis,  223. 

hemorrhage  a  cause  of  amaurosis,  227, 
Cerebro-spinal  meningitis,  117,  328. 

paralysis,  849. 

Cervical  limiting  cord,  9. 

Chalazion,  449,  450,  538. 

from  trachoma,  409. 

Chalky  cataract,  599. 

deposits  in  vitreous,  135. 

Chancre  of  lid,  433. 

Changes  in  corneal  opacities,  107. 

ciliary  muscle,  282. 

Chemical  causes  of  injury,  16. 

Chemosis,  362. 

Chiasma,  226. 

Chloride  of  potassium  in  epithelioma,  570. 
Chloroma,  552. 

Choice  of  glasses  in  myopia,  710. 

Choked  disc,  178. 

Cholesterin  crystals,  196. 

Choloid  bodies,  278. 

Chondroma,  542. 

Choroid,  anatomy  of,  273. 

detachment  of,  283. 
ophthalmoscopic  appearance  of,  276. 
rupture  of,  286. 
senile  changes  in,  277. 

Choroidal  glioma,  545. 

hemorrhages,  289. 

Choroiditis.  278. 

areolaris,  166. 
exudative,  281. 

hyperplastic  or  sarcomatous,  553. 
metastatic,  329.  V 

serous,  279. 

suppurative,  2S3,  32tw^^ 
Chromatic  aberration,  678,  73(h^^ 
Chromatodesopsia,  761. 

Chromo-lithographs,  desa«Mipn  of,  855. 
Chromopsia,  209. 

in  glau<^™i^309. 

|f!mwnmialmitis,  326. 
Cicatrices,  c<a:n<^^02. 

wr&  anterior  synechia,  103. 
Cicatricial  eoXioal  staphyloma,  122. 
stSphyloma,  123. 

jScJ  total  staphyloma  of  the  glob<k  338. 

cm(_ 

drteries,  275. 
body,  273,  274,  275. 
ganglion,  242. 
muscle,  division  of,  271. 

influence  of,  13. 
processes,  274. 

Circular  muscle  of  the  lids,  42S. 

Circulation  in  head  and  neck,  22. 
intraocular,  1. 

Circulus  arteriosus  iridis  minor,  241. 

major,  275. 

Circumcision  of  cornea,  98. 

CircumcorneaJ  injection,  291. 
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Cirsophthalmus,  345. 

Clavus,  104. 

Cleansing  the  eye  after  extraction,  648. 

in  blennorrhoea,  387. 
lids  in  blepharitis,  445. 
acne  ciliaris,  440. 

Clonic  spasms,  794. 

Closure  of  pupil,  267,  281. 
puncta,  493. 

Cloudiness  of  media  in  glaucoma,  307. 

Cloudy  atrophy  of  nerves,  202. 

Cold  applications,  24. 

after  squint  operations,  823. 
for  blepharitis,  440. 
in  blennorrhoea,  386. 

conjunctivitis,  373,  377,  3 
suppurative  keratitis,  87. 
vascular  keratitis,  59. 

Collapse  of  globe,  86. 

Collyria,  42. 

Coloid  deposits  in  vitreous,  135. 

-  Color-amblyopia,  209. 

Color-blindness,  761. 

in  neuro-retinitis,  175. 

Colored  glasses,  20. 

in  neuro-retinitis,  181. 

Colored  vision,  761,  763. 

Color  of  iris,  241. 

optic  disc,  147. 

in  glaucoma,  306. 

Combination  of  tumors,  539. 

Comedones,  439,  538. 

Complications  of  cataract,  609. 

iritis,  245. 

Compound  astigmatism,  735. 

Concave  glasses,  714. 

Concomitant  squint,  801. 

Condylomata  of  iris,  249. 

Confluent  pustule  of  the  lid,  441. 

Congenital  astigmatism,  735. 
cataract,  610. 
excavation,  apparent,  145. 

true,  146, 148. 

flatness  of  cornea  and  lens,  722. 

Congestive  atrophy,  218. 

Congruous  spots,  786. 

Conical  cornea,  115. 

Coniine  as  a  myotic,  37. 

Conjunctiva,  357. 

blood-vessels  of,  359. 
lymphatics  of,  359. 
minute  anatomy  of,  358. 
nerves  of,  360. 
ocular,  357. 
palpebral,  357. 

Conjunctival  croup,  395. 

suture  in  squint  ope 
Conjunctivitis,  357. 

blennorrhoq^ 
catarrhal, 
degeaeiffire,  365. 
diphl^^iftrc,  366,  395. 
gmfcjjimal,  381. 
cSibranous,  365,  376. 

ConsanguJjH^^i'Wents  a  cause  of.  retinitis  pigmen¬ 
tosa, 


'PiN^t^Ws,  821. 


ConseraVve  glaucoma,  316. 
0 


Ceq^^i^ces  of  blepharitis,  454. 
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Consequences  of  conjunctivitis,  419. 

Constant  scotomata,  758. 

Constitutional  poisoning  by  atropine,  36,  37. 

calabar-bean,  39. 
treatment  in  pannus,  100. 

Contagion  a  cause  of  conjunctivitis,  372. 

trachoma,  404. 

Contractions  of  the  nasal  duct,  509. 

Contra-indications  to  extraction,  628. 

Conus,  crescent,  348. 

Convergent  squint,  705,  799. 

Convex  glasses  in  asthenopia,  745. 

hypermetropia,  724. 
spasm  of  accommodation,  754. 

Co-ordination,  688. 

Copper,  sulphate  of,  41. 

Corelysis,  259. 

Corneal  causes  of  astigmatism,  695. 
corpuscles,  49. 
cicatrices,  102. 

herpes,  a  cause  of  pterygium,  420. 
ulcers,  a  cause  of  false  pterygium,  420. 

transverse  section  of,  89. 
staphyloma,  115. 

Cornea,  48. 

abscess  of,  73. 
anatomy  of,  49. 
artificial,  113. 
blood-vessels  of,  50. 
bony  degeneration  of,  104,  108. 
chalky  deposits  on,  104. 
conical,  115. 
conjunctiva  of,  49. 
corpuscles  of,  49. 
curvature  of,  677. 
globosa,  115. 
hernia  of,  81. 
herpes  of,  60. 
inflammation  of,  45. 
inflammatory  changes  in,  52. 
inflam,  neuroparalytic,  77,  546. 
in  marasnu^a* 
lymphat^S^.  £0. 
metall^^jpmistations  on,  104. 

\Fof,  54« 

of,  50. 

^^rlpture  of,  82. 

■^^senile  changes  of,  50. 
staphyloma  of,  85. 

CAp^ra  quadrigemina,  228. 

Jorpua  vitreum,  133. 

Corpuscles,  corneal,  49. 

C orrecting-gl  asses  in  squint,  814. 

Correction  of  unequal  refraction,  728. 

Corrosive  chloride  of  mercury,  41. 

sublimate  in  eczema,  66. 

Cortical  cataract,  596,  608. 

Couching,  642. 

Counter-irritation,  30. 

Crescentic  ulcers,  383,  393. 

Critchett’s  operation  for  staphyloma,  130. 

Crossed  images,  845. 

Crystalline  lens,  589. 

senile  changes  of,  591. 

Cupping,  26. 

of  disc,  305. 

Cure  of  cataract  by  therapeutic  measures,  624 
lachrymal  fistula,  510. 
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Curtains,  19. 

Cyanometer,  209. 

Cyclitis,  296. 

Cylindrical  glasses,  733. 

in  anterior  staphyloma,  121. 

Cylindroma,  561. 

Cysticercus,  563,  577. 

in  lens,  614. 

Cystoid  cicatrix,  641. 

degenerations,  546. 

Cysts  of  the  iris,  539. 

Cysto-sarcoma,  549. 

Dacryo-adenitis,  492. 

Dacryocystitis,  496. 

Dacryocystoblennorrhoea,  494. 

Dacryoliths,  493,  503. 

Dacryops,  492,  539. 

Dalrymple’s  needle,  655. 

Daltonism,  762. 

Damp  rooms,  17. 

Dark-chamber  in  neuro-retinitis,  181. 

Darkness  a  cure  for  hemeralopia,  773. 

Daturine,  a  mydriatic,  36. 

Death  from  enucleation,  580. 

panophthalmitis,  329. 

Degeneration  of  muscle  in  squint,  813. 
Degenerative  form  of  cyclitis,  296. 

Demour’s  membrane,  50. 

Depilation  for  blepharitis,  446. 

Depression  of  cataract,  632. 

Dermoid  tumors,  541. 

Descemet’s  membrane,  50. 

Description  of  chromo-lithographs,  855. 
Destruction  of  hair-follicles,  463. 

lachrymal  sac,  510. 

gland,  512. 

Detachment  of  ciliary  body,  282. 

choroid,  283. 
retina,  193,  298,  355. 
vitreous,  140. 

Determination  of  far-point,  701. 

hypermetropia,  719. 
astigmatism,  732. 

Deviation  of  visual  line,  842. 

Diabetic  amaurosis,  218. 

cataract,  610. 

Dictyitis,  154. 

Dietetic  regimen,  257. 

Difficulty  in  escape  of  cataract,  663. 

Diffuse  granulations.  303. 

Digitaline  as  a  myotic,  37. 

Diffuse  neuro-retinitis,  172,  179. 

trachoma,  402. 

Dilator  muscle  of  iris,  241. 

Dilute  acetic  acid  in  xerosis,  426. 

Diminution  of  vision  in  hypermetropia, 

Dioptric  apparatus,  677. 

media  incompressible,  13. 
opacity  of,  196. 

Diphtheritic  conjunctivitis,  366,  39^.  A. 
paralysis,  748. 

Diplopia,  830,  843.  Q' 

after  tenotomy,  804, 
from  pterygiui 
monocularis,  6f 
Direct  method,  867. 

Disadvantages  of^n^brny,  817. 


4a,  721. 

o° 


Discission,  630,  632,  655. 

Discoloration  of  the  papilla,  215,  322. 

Diseases  of  refraction  and  accommodation,  677. 
Disease  of  pons  Varolii,  229. 

Diseases  of  ocular  muscles,  775. 

Dislocation  of  lens,  293,  615. 

Displacement  of  pupil,  268,  626. 

in  corneal  opacities,  111. 
irregular  astigmatism,  738. 
anterior  staphyloma,  121, 
122. 

Dissecting  glasses,  716,  836. 

Distichiasis,  444. 

and  trichiasis,  462. 

Distoma  oculi  humani,  614. 

Disturbances  of  vision  in  glaucoma,  308. 

Divergent  squint,  707,  828. 

Division  of  cataract,  630,  631. 

ciliary  muscle,  271. 
nerves,  301. 

optic  nerve  for  photopsia,  200. 

Dizziness  in  paralysis  of  ocular  muscles;  847. 

Double  images,  782,  786,  830. 
iridectomy,  323. 
needle  operation,  645. 

Double  vision,  419,  680,  804,  823,  830,  843. 

Douches,  23. 

Drastic  purgatives,  29. 

Dry  capsular  cataract,  643. 

catarrh,  372. 

Dust,  15. 

Dust-spectacles,  16. 

Echinococcus,  563. 

Ectasia  of  the  cornea,  115. 

Ectopia  lentis,  616. 

Ectropion,  373,  384,  393,  477. 

from  blepharitis,  432. 

trachoma,  409. 
mechanical,  479 
paralytic,  478. 
sarcomatosum,  478. 
senile,  478. 

Ectropium  luxurians,  403. 

Eczema,  66. 

Effect  of  division  of  cei^GcSl  limiting  cord,  9. 

u^pKthetic  nerve,  10. 

Elastic  cathetors^fq^Jar-duct,  509. 


Electricity  i 


,  752. 


the  cornea,  109. 

paralysis  of  ocular  muscles,  852. 
conjunctivitis,  852. 
tantiasis  of  lids,  540. 

ition  of  temperature  in  blennorrhoea,  379. 

conjunctivitis,  367. 
Elongation  of  optic  axis,  349. 

Embolic  panophthalmitis,  371. 

Embolism,  222. 

Emmetropia,  579. 

Emphysema  of  lachrymal  sac,  503. 

orbit,  518. 

Encanthis  calculosa,  538. 
fungosa,  538. 

Encephalitis  a  cause  of  amaurosis,  227. 
Encephaloid  glioma,  543. 

Endothelium,  147. 

Enlargement  of  the  blind  spot,  353. 
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Enophthalmos  spasticus,  795.  • 

Entoptic  appearances,  757. 

bodies,  189. 

Entozoa,  563,  614. 

Entropion,  373,  470. 

a  cause  of  xerosis,  426. 
after  flap-extraction,  664. 
from  trachoma,  409. 

Enucleation,  680. 

for  staphyloma,  123,  347. 
glaucoma,  323. 

suppurative  irido-choroiditis,  333. 
sympathetic  ophthalmia,  301,  302. 
Ephidrosis  palpebrarum,  433. 

Epiblepharon,  797. 

Epicanthus,  797. 

Episcleritis,  336. 

Epithelial  cancer,  559. 

opacities,  101. 

Ergotism  a  cause  of  cataract,  611. 

Ergot  in  paralysis  of  accommodation,  749. 

Erysipelas  of  lids,  433. 

from  destruction  of  tear-sac,  511. 

Escape  of  vitreous,  267. 

before  lens,  663. 

Ethmoidal  nerve,  9. 

Everting  the  lids,  44. 

Examination  of  visual  field,' 209. 

Exanthemata  as  came  of  panophthalmitis,  328. 
Excavation  of  optic  nerve  in  atrophy,  203. 

glaucoma,  306. 
congenital,  146, 148. 
Excision  of  blood-vessels  in  pannus,  98. 
chalazion,  452. 
corneal  opacities,  110. 
granulations,  411,  823, 
prolapsed  iris,  659. 
pterygium,  422. 
staphyloma,  129. 

Exophthalmia  fungosa,  557. 

Exophthalmic  goitre,  520. 

Exophthalmos,  517. 

cachecticus,  517. 

Exophthalmus  from  extra-ocular  tumors,  569. 
Exostosis,  542. 

External  palpebral  ligament,  473. 

rectus,  advancement  of,  821. 

Extirpation  of  eyeball,  573. 

lachrymal  gland,  512. 

sac,  512. 
tumors,  570. 

Extraction  of  cataract,  flap,  660. 

lens  and  capsule  entire, /§?6, 
642.  AV 

Liebreich’s  corne 
linear,  657. 

with  iy4^^my,  271. 
periphery 
Streatfn 

Extraction  of  cilia,  463. 

cysticercus, 

Extra-ocular  tumors,  569f^^ 

Extravasations,  170. 


L^r,  665. 
iripherical,  671. 


'O 


junctivitis,  367. 
fetachment  of  retina,  196. 
in  retinitis,  164. 
in  vitreous,  138. 


Exudative  choroiditis,  281. 

neuro-retinitis,  166. 
retinitis,  183. 

Eye,  artificial,  583. 
care  of,  14-21. 
glasses,  712,  728. 
lotions,  41. 
shades,  20. 

Eyeball,  atrophy  of,  329,  383. 

enucleation  of,  580. 
extirpation  of,  573. 

Facial  erysipelas,  371. 

Facultative  hypermetropia,  691,  720. 

False  cataract,  255,  256. 

pterygium,  419. 

Far-point,  700,  718. 

Far-sightedness,  723. 

Fascia  tarso-orbitalis,  428,  514. 

Fasting  a  cause  of  hemeralopia,  773. 

Fatty  degeneration,  204. 

of  cells  of  vitreous,  135. 

Favus  of  the  lids,  442. 

Fibroma,  540. 

Field-glasses,  711. 

Field  of  vision,  213. 

in  amaurosis,  232. 

Fifth  nerve,  9. 

Filaria,  565. 

oculi  humani,  614. 

Fil  de  Florence  used  for  suture,  481. 

Filthiness  a  cause  of  ophthalmia  neonatorum,  391. 
Fistula  of  lachrymal  gland,  492. 

Flap  extraction,  635,  637,  660. 

Flat  formation,  721. 

Flattening  of  cornea,  305. 

Flitting  scotoma,  765. 

Flocculi  in  atropine  solutions,  36. 

Fluid  vitreous,  615. 

Focal  distance,  678,  703. 

tract,  679.  ^ 

line,  anterior  aijiroost^rior,  679. 

Foci,  183,  184. 

Foetal  vitreous, 

Follicles  of  cili^S^ 

Fontana’s  cafflv^241 . 

Foramen  rOfcmm  choroidea,  273. 

Xmng  of  cataract,  627. 
flies  in  anterior  chamber  and  iris,  250,  264, 
265. 

conjunctiva,  250,  257,  372. 
cornea,  58,  76,  250,  257. 
eye,  257. 
lens,  613. 
orbit,  529. 
vitreous,  137, 139. 

Form  of  cornea,  677. 

Fovea  centralis,  154. 

trochlearis,  776. 

Fracture  of  roof  of  orbit,  518. 

Frog-spawn  granules,  364. 

Frontal  nerve,  9. 

Fulminating  glaucoma,  314. 

Fungi  in  canaliculi.  493. 

hair-follicles,  442. 

Fungous,  haematodes,  559. 

Galvanic  current  in  amaurosis,  234. 


IXDEX. 


907 


Gerontoxon  of  cornea,  50. 

lens,  592. 

Glass-stud  in  opacity  of  cornea,  113. 

Glasses,  concave,  712. 

convex,  722,  724,  745,  754. 
cylindric,  733. 
periscopic,  714. 
prismatic,  710,  836. 
dissecting,  716,  836. 

G  laucoma,  304,  305. 

/  absolutum,  315,  323. 

consecutive,  316. 
fulminating,  314. 
simplex,  315. 

in  staphyloma  posticum,  355. 
Glaucomatous  cataract,  315. 

degeneration,  316. 
excavation  of  papilla,  280,  305. 

Glioma,  543,  575. 

Gliosarcoma,  549,  552,  576. 

Glittering  of  the  eyes,  864. 

Globe,  collapse  of,  86. 

atrophy  of,  329,  383. 

Globulin,  590. 

Glycerine  in  xerosis,  426. 

Goggles,  16. 

Goitre  and  exophthalmos,  520. 

Gonorrhoeal  ophthalmia,  381. 

Grades  of  myopia,  700. 

Grando,  538. 

Granular  conjunctivitis,  401. 
trachoma,  401. 

Granulations  of  iris,  243,  249. 

stump  of  divided  tendon,  822. 
Granuloma,  557. 

Graves1  disease,  520. 

Gray  atrophy,  202. 

Greasing  edges  of  lids,  375,  445. 

Green-blindness,  762. 

cataract,  307. 

Gummy  tumors,  281. 

of  iris,  243,  249,  255. 
lids,  432. 

Gymnastic  exercises  in  asthenopia,  744. 

\ 

Hiimophthalmia,  247. 

Halo  round  the  macula,  158. 

Hancock’s  operation,  271,  317. 

Hard  cataract,  595. 

Harder’s  artificial  leech,  26. 

Hardness  of  globe,  304. 

Haziness  of  the  vitreous,  292. 

Heart-disease  a  cause  of  neuro-retinitis,  176. 

Heat  and  cold,  18. 

Hebetudo  visus,  697.  . 

Hemeralopia,  766,  771. 

in  retinitis  pigmentosa,  237. 

Hemiopia,  212,  225.  /  ~ 

homonymous,  213.  (  A 

nasal,  213. 

Hemorrhage  in  iridectomy,  266. 
into  eye,  346. 

vitreous,  1^A»/ 
from  iris, 

in  irido-d^m^^ftis,  303. 
in  staplwlotyr  posticum,  355. 
into  r^^a  and  papilla,  170. 
Hemorrhagic  oft 


Hermetical  bandage,  384. 

Hernia  of  the  cornea,  81. 

lachrymal  sac,  503. 

Herpes  of  the  conjunctiva,  366,  416. 

cornea,  60,  63,  64,  65. 
ophthalmicus,  62. 

Herpetic  bridge,  61. 

pannus,  418. 

Heurteloupe's  artificial  leech,  26. 

Histoid  tumors,  539. 

Historical  notice  of  exophthalmic  goitre,  520. 
Hodometer,  801. 

Homonymous  images,  845. 

Hordeolum  externum,  internum,  435,  448. 
Horner’s  muscle,  428. 

Horopter,  792. 

Humor  morgagni,  591. 

Hyalitis,  1.33,  137,  138,  139, 142. 
hypertrophic,  136. 
suppurative,  135. 
tuberculous,  135. 

Hyaloid  artery,  134,  139. 

Hydatids,  227,  564. 

Hydrarg.  praecip.  albus,  40. 

ruber,  40. 

Hydrocephalus  a  cause  of  amaurosis,  230. 
Hydromeningitis,  55,  68,  293. 

Hydrophthalmos  anterior,  115. 

Hydrops  nervi  optici,  152. 

sacci  lachrymalis,  503,  539. 
snbretinalis,  193,  298,  569. 
Hyoscyamine,  36. 

Hypersemia  of  the  iris,  247. 

Hyperaesthesia  optica,  763. 

Hypermetropia,  606,  691,  718,  843. 

a  cause  of  neuro-retinitis,  175, 
squint,  810,  834. 
changed  to  myopia,  352. 

Hyperopia,  691. 

Hyperpresbyopia,  691,  697,  723. 

Hypodermic  injections,  31.  ^ 

morphine,  in 


Hypohama,  247. 
Hypopyon,  73,  244^ 
Hypopyum  kera? 


poisoning,  37. 
•racive  keratitis,  87. 
icular  keratitis,  59. 

,  281. 


Iced  com/resKjftnn  abscess  of  the  lid,  438. 

.  diphtheritic  conjunctivitis,  398. 

Identical  meridians,  786. 

Idictoawuc  blepharospasm,  795. 

^jjmmTuate  consequences  of  tenotomy,  822. 
obility  of  the  pupil,  213. 
pairment  of  vision  in  atrophy  of  nerve,  208. 

irido-cyclitis,  292. 
iritis,  248. 
trachoma,  404. 
a  cause  of  nystagmus,  840. 

Impetigo  faciei,  65. 

Incapsulation  of  foreign  bodies,  138,  139. 

Incision  of  abscess  of  the  lid,  438. 

orbit,  529. 
hordeolum,  451. 
staphyloma,  129. 
skin  of  lid  for  blepharitis,  446. 
walls  of  tear  duct,  510. 

Incomplete  correction  in  astigmatism,  738. 
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Incomplete  evacuation  of  cataract,  663. 

Incorrect  apposition  of  flap,  664. 

Increase  of  convexity  of  cornea,  704. 

lens,  704. 

refraction  in  staphyloma  posticnm,  352. 
Indications  for  discission,  655. 

the  nse  of  mydriatics,  35. 

Indirect  method,  866. 
vision,  681. 

Inferior  palpebral  muscle,  430. 

Inflammation  of  the  canaliculi,  493. 

conjunctiva,  357. 
cornea,  4S. 

lachrymal  gland,  492. 
lids,  427. 

mouths  of  the  puncta,  492. 
ocular  capsule,  517. 
retina,  154. 
sclera,  334. 

tissues  of  the  orbit,  517. 
vitreous,  133. 

Inflammatory  reaction  after  iridectomy,  267 
Infra-trochlear  nerve.  9. 

Inherited  staphyloma  posticum,  354. 
syphilis,  76. 

Injecting  lachrymal  duct,  508. 

Injections,  hypodermic,  31. 

Injuries  of  the  ciliary  region,  293. 

Innervation,  disturbances  of,  7. 

Inoculation  a  cause  of  blennorrhoea,  380. 

ophthalmia  neonatorum,  391. 
for  the  cure  of  pannus,  99. 

Insufficiency  of  the  muscles,  796. 

Integument  of  the  lids,  430. 

Interfibrillary  passages,  590. 

Intermittent  amaurosis,  768. 

ophthalmia,  8. 

Internal  lachrymal  fistula,  497. 
ophthalmia,  279. 

remedies  in  diphtheritic  conjunctivitis,  398. 
Interruptions  of  visual  field,  211,  232. 

Intra-cranial  pressure,  178. 

Intraocular  circulation,  1. 

ganglionic  system,  33. 

hemorrhage,  318. 

myotomy,  271,  317. 

pressure,  1,  35,  150,  280,  291,  304,  338. 

effect  of  removal  of,  130. 
tumors,  575. 

Inunction  treatment,  28. 

in  hyalitis,  142. 

irido-choroiditis,  300. 
iritis,  258. 

Inversion  of  lids,  373. 

Iodide  of  potassium,  41. 

in  ocular  paralysis 
neuro-retinitis,^ 

Iodine  salve  in  corneal  opacity,  10! 

Iridectomy,  261.  ( 

for  removal  of  foreign'^WSy  from  anterior 
chamber,  2! 
in  blennorrh< 

flap-extri^morf,  635. 
glau^k >17,  321. 
nq|^S|Jbroiditis,  301, 

^Aerato-globus,  120. 
v'Q  pjerygium,  424. 


Iridectomy  in  sclero-choroidal  staphyloma,  345. 

staphyloma  anticum,  119,  122. 
staphyloma  posticum,  356. 
suppurative  keratitis,  89,  91. 
with  extraction  in  irido-choroiditis,  301. 
Iridenkleisis,  269,  318. 

Irido-capsnlitis,  245. 

Irido-choroiditis,  245,  281,  291. 

a  result  of  peripherical  extraction, 
641. 

sympathetic.  298. 

Irido-cyclitis,  245,  281,  291. 

a  result  of  peripherical  extractions,  641. 
Iridodesis,  268. 

Iridodonesis,  603. 

Iridotomy,  271. 

Iris,  anatomy  of,  240. 

atrophy  of,  246,  253. 
granulatioiis  of,  243. 
gummy  tumors  of,  243. 
hemorrhages  from,  249. 
stroma  of,  241. 

papillary  excrescences  of,  243. 
prolapse  of,  93,  664. 
purulent  infiltration  of,  241. 
staphyloma  of,  85. 

Iritis,  240. 

causes  of,  250. 
complications  of,  245. 
secondary,  250. 
serous,  243. 
malarial,  250. 
suppurative,  256,  258. 
sympathetic,  250. 
syphilitic,  251. 

Iron  and  nutrients  in  diphtheritic  conjunctivitis,  400. 
Irregular  astigmatism,  679. 

Irritants,  39. 

in  blennorrhoea,  387. 
corneal  opacities,  109. 
chronic  ulcei^\0. 

Irritating  ointments, 
powders, 

vapors,ijJC^ 

Ischaemic  amau^V^?220. 

Isinglass  pla|fl?!^Su’  closing  lids,  265. 

soX 

Jaeifer'iy^-types,  682,  875. 
anNifi^intment.  445. 

:ochymia,  548. 
keloid,  551. 

Keratectasia,  81,  118. 

Keratectomy,  120. 

Keratitis,  48. 

cicatricial,  107. 
neuro-paralytic,  78,  546. 
diffuse  or  parenchymatous,  70, 
pannosa,  463. 
phlyctenular,  60. 
postica,  55. 
punctata,  55,  68,  293. 
suppurative,  73,87. 
vascular,  53,  57. 

Keratocele,  81. 

Keratoconus,  115. 

Keratoglobus,  115, 
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Kerato-iritis,  245. 

Keratonyxis.  656. 

Knapp’s  operation  for  staphyloma,  131. 

Ivopiopia,  G97. 

Laharraqne’s  solution,  66. 

Lachrymal  abscess,  497. 

calculi,  503. 
caruncle,  357. 
duct,  488. 
fistula,  497. 
gland,  488. 
muscle,  428. 
nerve,  9. 
puncta,  488. 
sac,  489. 

destruction  of,  510. 

Lactate  of  zinc  in  anaesthesia  optica,  768. 

Lacus  lachrymalis,  491. 

Lagophthalmos  a  cause  of  xerosis,  426. 
cholericus,  848. 
paralyticus,  478. 
spasticus,  796. 

Lamina  cribrosa,  1,  145. 
fusca,  242,  273. 

Laminaria  digitata  probes,  509. 

Laminated  cataract,  610,  618. 

Lamp-shades,  19. 

Lapis  divinus,  41.  ' 
infernalis,  43. 

mitigatus,  43. 

Lateral  illumination.  864. 

Laudanum  in  corneal  opacity.  109. 

*  diffuse  keratitis,  72. 
pannus,  97. 

Laws  of  motion  of  the  eye,  780. 

Lead-deposit  on  cornea,  90. 

poisoning  a  cause  of  paresis,  748. 
probe  of  Scarpa,  508. 
water-compresses,  393,  652. 

Leeches,  25. 

artificial,  26. 

after  cataract  extraction,  649. 
in  abscess  of  the  lid,  438. 

orbit,  529. 

diphtheritic  conjunctivitis,  398. 
membranous  conjunctivitis,  377. 
nephritic  retinitis,  191. 
vascular  keratitis,  59. 

Lens,  crystalline,  589 ;  capsule  of,  589 ;  curvature  and 
refractive  conditions,  677 ;  dislocation,  616 ;  ecto¬ 
pia,  616 ;  escape  of,  through  ruptured  cornea,  85 ; 
entozoa,  614 ;  foreign  bodies  in,  613 ;  inflamma¬ 
tion  of,  618 ;  injuries,  612 ;  luxation,  61G ;  senes^™ 
cence,  610. 

Lenticular  causes  of  astigmatism,  696. 

Leontiasis,  542. 

Lesions  of  ciliary  processes,  614. 

Leucaemic  retinitis,  168. 

Leucoma,  101. 

Levator  palpebrse,  428,  429.  ♦  ^ 

Lice  a  cause  of  blepharitis  ciliaria^^^r 
Lids,  abscess  of,  431,  437 ;  439;  anatomy  of, 

427 ;  chancre  of,  433^hrydpfela8  of,  432;  eversion 
of,  477  ;  inflamma^^^427  ;  inversion  of,  470  ; 
oedema  of,  431 ;  lupu^Sf,  432 ;  syphilitic  ulcer  of, 
432;  eruption 

Liebreich’s  corA^^jxfyaction,  672. 
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Ligamentum  pectinatnm,  240. 

palpebrarum,  428. 

Ligation  of  carotid  for  cure  of  tumors,  570. 
pterygium,  422. 

Light,  18. 

Limbus  conjunctiva] is,  357,  359,  360. 
Limitation  of  mobility,  816. 

range  of  accommodation,  696. 
visual  field,  207,  232,  308,  321. 
Linear  extraction,  630,  642,  657. 

Line  of  direction,  6S0. 

Lipoma,  541. 

Liquefaction  of  vitreous,  135,  140. 

Listing’s  law,  779. 

Lithiasis,  638. 

Local  depletion  in  blennorrhoea,  386. 

suppurative  keratitis,  87. 
Localization  of  images,  831. 

London-smoke  glasses,  20. 

Long  ciliary  nerves,  242. 

Loring’s  cataract  glasses,  655. 

ophthalmoscope,  870. 

Loss  of  vision  in  amaurosis,  231. 

corneal  opacity,  105. 
exudative  retinitis,  185. 

Lupus  of  the  conjunctiva,  365. 
lids,  432. 

Luscitas,  793. 

Luxatio  lentis,  616. 

Lymph  cataract,  255. 
corpuscles,  49. 

Lymphatics  of  optic  nerve,  146. 

conjunctiva,  359. 

Macula  cornea,  101. 

lutea,  154,  157. 

Madarosis,  409. 

partial,  complete,  444. 

Malarial  fever  a  cause  of  paresis,  748. 
Malignant  pustule  of  lids,  432. 

Manometer,  6.  t 

Marrotte’s  blind-spot,  681, 

Marsh  mallow,  445.  ' 

Maxwell’s  circle,  762.  (ft 
Mechanical  ectropion^fffV 

injuricjiJjLe^e,  14. 

Median  plane, 

Medullary  ca^TOtaa,  558. 

./m&A  543. 

.  Vsgyxnna,  548,  550,  553 
MegaSfosia,  175,  697,  761. 

Meijtfofcnin  glands,  428. 

Mel  aroma,  543. 
y^lanotic  carcinoma,  558. 

sarcoma,  552. 

Ifeliceris,  538. 

Membrana-capsulo-pupillaris,  591 . 

chorio-capillaris,  or  Ituischiana,  273. 
Membrane  of  Descemet.  50,  73,  102,  104,  124. 
Membrane  of  Bowman,  49,  50,  102. 

Demour,  50. 

Membranous  conjunctivitis,  365,  376. 

nasal  canal,  489. 

Meningitis,  177. 

epidemic  cerebro-spinal,  177. 

Mental  diseases  in  amaurosis,  233. 

Mercury,  28. 

Mercurial  inunction  in  exudative  retinitis,  187. 
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Mercurial  inunction  detachment  of  retina,  200. 

irido-choroiditis,  800. 
iritis,  258. 

nephritic  retinitis,  192. 
neuro-retinitis,  181. 
staphyloma  posticum,  356. 

Merits  of  different  cataract  operations,  641. 

Metallic  incrustations  on  cornea,  104. 
Metamorphopsia,  175,  197,  353,  696,  761. 

Metastatic  deposits  in  sarcoma,  556. 

panophthalmitis,  328,  371. 

Methodic  exercise  of  eyes,  769. 

Method  of  holding  open  the  eyelids,  646. 
recording  visual  field,  209. 
detecting  simulated  amaurosis,  213. 
Mikropsia,  175,  697,  747,  761,  768. 

Middle  converging  point,  679. 

focus,  679. 

Milk  in  xerosis,  426. 

Milium,  miliary  nodules,  538. 

Mitigated  stick,  98,  411. 

Mixed  astigmatism,  735. 
cataract,  595. 
nystagmus,  839. 
trachoma,  402. 

Mobility  of  the  eyes  in  squint,  8S0. 

Modifications  of  squint-operation,  820. 

Modified  linear  extraction,  639. 

Modus  operandi  of  mydriatics,  83. 

Molecular  opacities  of  lens,  591. 

Molluscum,  540. 

Monochromatic  aberration,  678. 

Monocular  diplopia,  triplopia,  polyopia,  680,  696. 

vision,  831. 

Monostoma  lentis,  614. 

Moon-blindness,  766. 

Morbid  tumors,  535. 

Morphia,  30. 

an  antidote  to  atropia,  37. 
as  a  myotic,  37. 

Mosaic  layers  of  retina,  154. 

Movements  of  eyeball,  777. 

Moxas,  30. 

Mucous  polypi,  539. 

Muller’s  supporting  fibres,  156. 

Muscse  volitantes,  757. 

premonitory  of  asthenopia,  758. 
Muscles  of  the  eye,  775 ;  of  the  lids,  428 ;  lachrymal 
apparatus,  491 ;  bringing  forward  of,  825 ;  Hor¬ 
ner’s,  429 ;  motions  of,  778 ;  orbicularis,  428 ;  pa¬ 
ralysis  of,  842 ;  spasm  of,  839. 

Muscular  insufficiency,  832. 

Mydriasis,  250,  698. 

Mydriatics,  32,  35,  625. 

in  myosis,  756. 

Myeloplaxi,  554. 

Myocephalon,  104. 

Myodesopsia,  758. 

Myoma,  543. 

Myopia,  691,  700. 

a  cause  of  squint, J3*E*si3. 
apparent,  753.  Q 
in  distance^  7^^V 
from  opa^jjN^ornea,  108. 

po^^5^  staphyloma,  353. 

Myopic  presbydbia,  lOS. 

Myosis,  38,>tt^Sl55. 

Myotics,  3* 
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Myotomy,  intraocular,  317. 
Myxoma,  541. 
Myxosarcoma,  549,  552. 


Naevi  venosi,  561. 

Narcotics,  30. 

Narrowing  of  aqueous  chamber,  305. 

Nasal  catarrh  a  cause  of  lachrymal  blennorrhcea,  501. 
Naso-ciliaris,  9. 

Natural  and  extreme  far-point,  694. 

Near-point,  702. 

sightedness,  705. 

Necessary  properties  of  glasses,  714. 

Necrosis  of  lachrymal  bone,  497.  , 

Negative  accommodation,  744. 

Negro  fundus,  277. 

Neoplasia  of  cornea,  54. 

Nephritic  retinitis,  167,  189. 

Nerve  of  accommodation,  687. 

Nerves  of  conjunctiva,  360. 

iris  and  ciliary  muscle,  242. 
lids,  431. 

the  ocular  muscles.  776. 

Nervous  elements  of  the  retina,  154. 

Nervus  opticus,  144. 

Neuritis  optici,  neuro-retinitis,  153 ;  apoplectic,  173  ; 
circumscripta,  166, 184, 186 ;  descendens,  1 53, 177 ; 
diffuse,  172 ;  embolic,  176  ;  exudative,  166,  183  ; 
from  heart  and  lung  disease,  176  ;  hydrops,  152; 
leucsemic,  168  ;  nephritic,  167,  189 ;  pigmentosa, 
237  ;  purulent,  167 ;  suppurative,  167  ;  syphilitic, 
176 ;  tuberculous,  167. 

Neuro-paralytic  ophthalmia,  11. 

ulcerations,  546. 


Nictitation,  795. 

Night-blindness,  771. 

Nitras  argenti  mitigatus,  43. 

Nitrate  of  silver,  41. 

for  healing  up  lachrymal  fistula,  510. 
in  amaurosis,  234. 
blenn^Xcea,  387. 
bl^phurity  ciliaris,  446. 
tffpjjrmei  iritis,  374. 

/Ofofieal  opacity,  109. 

^\corneal  ulcers,  90. 

Op  corneal  staphyloma,  120. 

diphtheritic  conjunctivitis,  399. 
eczema,  66. 
hordeolum,  452. 
ophthalmia  neonatorum,  393. 
pannus,  97. 
symblepharon,  458. 


d* 


Nodal  point,  680. 

Normal  astigmatism,  695. 

Nourishment  of  patient  after  cataract  extraction,  648. 
Nuclear  cataract,  595,  602,  617 . 
point,  789. 
surface,  789. 

Nutrition  of  lens,  591. 

Nyctalopia,  763. 

Nystagmus,  794,  839. 

from  corneal  opacity,  108. 


Obliteration  of  lachrymal  sac,  510. 

nasal  duct,  509. 
Ocular  conjunctiva,  357. 

CEdema  of  lids,  malignant,  432. 
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(Edema  of  retina,  169. 

Ointment  for  chalazion,  452. 

of  iodide  of  potassium  in  acne  ciliaris,  440. 
of  yellow  oxide  of  mercury  in  blepharitis 
ciliaris,  445. 

of  yellow  oxide  of  mercury  in  phlyctenular 
conjunctivitis,  418. 

of  yellow  oxide  of  mercury  in  trachoma,  414. 

Onyx,  75. 

hemorrhagic,  55. 

Opacities  of  the  cornea,  101. 

after  iridectomy,  267. 
epithelial,  101. 
from  keratonyxis,  656. 
parenchymatous,  101. 
tendinous,  101. 

Opacities  of  the  vitreous,  139. 

Opaque  nerve-fibres,  157. 

Opening  of  lachrymal  sac,  507. 

Opera-glasses,  711. 

Operation  for  chalazion,  453. 

cicatricial  staphyloma,  127. 

diminishing  wall  of  lachrymal  sac,  508. 

ectropion,  480. 

entropion,  473,  475. 

extraction  of  floating  cataract,  644. 

membranes  in  the  vitreous,  142. 

nystagmus,  841. 

ptosis,  853. 

removal  of  membraniform  obstructions, 


Opium  as  a  myotic,  37. 

Optical  hyperaesthesia,  765. 

Optic  nerve,  anatomy  of,  144. 

excavation  of,  146,  203,  306. 
atrophy  of,  202. 
functional  diseases  of,  761. 
inflammation  of,  152. 
ophthalmoscopical  appearances  of,  147. 
Optic  thalamus,  228. 

Optometers,  700. 

Ora  serrata,  273. 

Orbicularis  palpebrarum,  428 ;  paralysis  of,  797 ;  spasm 
of,  795. 

Orbit,  anatomy  of,  513;  abscess  of,  511,  526,  848; 
caries  of,  531 ;  emphysema  of,  518 ;  extravasations 
into,  518 ;  inflammation  of,  517 ;  periostitis  of, 
517,  531 ;  tumors  of,  569. 

Orbito-palpebralis,  429. 

Orgagoid  growths,  539. 

Oscillatory  nystagmus,  839. 

Ossification,  299. 

Osteoma,  542. 

Osteosarcoma,  542,  549. 

Osteo-steatoma,  542. 

Ostitis  of  orbit,  518. 

Oval  appearance  of  disc,  352. 
glasses,  713. 

Over-ripe  cataract,  627,  642. 

Oxide  of  zinc,  41. 

Ozcena  a  cause  of  amaurosis,  225. 


strabismus,  819. 
symblepharon,  460. 
trichiasis,  464. 

passing  thread  through  sclera  and  vit¬ 
reous,  347. 

splitting  a  staphyloma,  128. 

Operations  for  staphyloma,  incision,  excision,  129; 
Critchett’s,  130 ;  Ivnapp’s,  131 ;  splitting,  128 ; 
ablation,  129. 

Ophthalmia,  anterior,  279;  general,  279;  granular, 
401 ;  impetiginosa,  62 ;  intermittent,  8 ;  internal, 
279 ;  morbillosa,  371 ;  neonatorum,  390 ;  neuro¬ 
paralytic,  11,  76,  546  ;  post-febrilis,  294  ;  psoriaca, 
62 ;  scarlatinosa,  371 ;  scrofulosa,  63  ;  serpiginosa, 
62 ;  sympathetic,  297 ;  variolosa,  371. 

Ophthalmoblennorrhoea,  361,  379. 

infantum,  390. 


Ophthalmocenthese,  200. 

Ophthalmoplegia  paralytica,  847. 

Ophthalmoscope,  S65. 

Ophthalmoscopical  appearances  in  astigmatism,  731: 
in  atrophy  of  optic  nerve  and  retina,  205 
cataract,  602 ;  in  cysticerci  in  the  vitreous, 
in  detachment  of  the  retina,  195 ;  in  di^us^^|u«r- 
retinitis,  173  ;  in  exudative  retinitis,  l^^^ff^lau- 
coma,  305 ;  in  glioma  of  the  retingi,c7&rin  hya- 
litis,  139 ;  in  hvpermetropia,  711;  ii^mtra-ocular 
tumors,  575 ;  in  myopia,  700  ;  irSu^hritic  retini¬ 
tis,  189 ;  in  posterior  stapbv^tti,  351 ;  in  retinitis, 
183  ;  in  retinitis  pigmeni^^237 ;  in  rupture  of 
the  choroid,  286 ;  in  ajlL^Jehoroidal  staphyloma, 
341;  in  tubercle^rahV  choroid,  285;  in  typical 
pigment  degem^^^b,  237 ;  of  choroid,  276 ;  of 
optic  nerve,  147^^  retina,  157. 

Ophthalmospasi^Xs,  795. 

Ophthalmo3^\^ 

Ophthah^tonfcfneter,  1. 


Pachyblepharosis,  443. 

Pagenstecher’s  ointment,  41. 

Pain  in  blennorrhoea,  379. 
irido-cyclitis,  292. 
iritis,  247. 

panophthalmitis,  326. 

Palpebral  conjunctiva,  357. 

ligament,  428. 

Pannus,  53,  95 ;  causes  of,  96  ;*crassus,  95 ;  herpeticus, 
417 ;  results  of,  96  ;  sia^t*A97 ;  tenuis,  95  ;  treat¬ 
ment  of,  97 ;  from  X|^io#rhoei 
choma,  409. 

Panophthalmitis, 

Papilla,  discolorySoire  of,  322. 

i  otoi^^atrophy,  207. 

(WW-nces,  243,  248,  254. 
homa,  401. 

7. 


Thoea,  3S2 ;  from  tra¬ 


in  blennorrhoea,  386. 
diffuse  keratitis,  72. 
glaucoma,  317. 
iritis,  258. 

keratitis  punctata,  69. 
panophthalmitis,  332. 
sclero-choroidal  staphyloma, 
345. 

staphyloma  of  the  cornea,  120. 
staphyloma  posticum,  356. 
suppurative  keratitis,  88,  91. 
ulcer  of  the  cornea,  93. 
Parenchymatous  opacities,  101. 

Parry’s  disease,  520. 

Pars  ciliaris  retinae,  154. 

Partial  sclero-choroidal  staphyloma,  340. 

Paralysis  of  accommodation,  747. 

the  muscles  of  the  eyeball,  842,  849. 
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Paralysis  of  the  lateral  recti,  844. 

oblique  muscles,  846. 
superior  or  inferior  recti,  845. 
third  pair  of  nerves,  847. 

Paralytic  ectropion,  478. 

lagophthalmia,  478. 
lagophthalmos,  797. 
mydriasis,  751. 

Patches  of  exudation,  377. 

Pearl-tumors,  538. 

Pemphigus  conjunctive  a  cause  of  xerosis,  426. 
Perception  of  colors,  209. 

Perforation  of  cornea  a  cause  of  cataract,  614. 
Perimeter  for  measuring  visual  field,  209. 

Periostitis  of  orbit,  225,  517,  531. 

Peripherical  linear  extraction,  665. 

Periscopic  glasses,  714. 

Phakitis,  593,  618. 

Phakohymenitis,  592. 

Phakohydropsie,  598. 

Phacomalacia,  596. 

Phacoscleroma,  595. 

Phlebectasia,  561. 

Phlegmonous  inflammation  of  lachrymal  duct,  495, 
497. 

Phlyctenular  conjunctivitis,  416. 

keratitis,  60. 

Phosphenes,  209,  763. 

Photophobia,  62,  63,  417. 

Photopsia,  209,  292,  764. 

in  atrophied  eyes,  300. 
in  glaucoma,  309. 

Phthisis  bulbi,  86,  298,  330. 

Physaliphores,  133. 

Physiological  whiteness  of  disc,  232. 

excavation,  146. 

Physostigmine,  37. 

Pigmentation  of  fundus,  277. 

Pigment  collections  as  seen  in  detachment  of  retina, 
196. 

layer  of  the  iris,  240. 
on  the  optic  disc,  147. 

Pinguecula,  540. 

Pituitary  gland,  228. 

Plaques,  169. 

Plaster,  15. 

Plathymorphia,  721. 

Plesiopia,  705. 

Plexiform  tumors,  560. 

Plica  semilunaris,  357. 

Point  of  direct  vision,  681. 

middle  converging,  679. 

Poisoning  by  atropine,  33 ;  local,  35. 

Polar  cataract,  139, 142,  293. 

in  retinitis  pigmentosa,  23' 

Polyopia,  116,  696. 

monocularis,  680.  ^ 

Polypus,  fibrous,  548.  1) 

mucous,  539.  ~ 

of  lachrymal  sac,  494t^^ 

Porus  opticus,  148. 

Position  of  patient  aftej*  ^/^^fion,  647. 

Positions  of  convergeflcOti$r. 

Positive  acconnnod^h$vY44. 

Posterior  capsulaa  caNract,  142,  602. 


chamfciX  240. 
foVTW^  679. 


lolarcataract,  351. 


Posterior  staphyloma  of  the  sclera,  348. 
symblepharon,  377. 
synechia,  293. 

Potassium,  iodide  of,  41. 

Power  of  squinting  eye,  805. 

Pray’s  tables,  733. 

Presbyopia,  697,  723. 

Pressure-bandage  in  diphtheritic  conjunctivitis,  399. 
Pressure,  intra-ocular,  1,  £5,  304,  338. 
intra-vascular,  150. 

Prevention  of  symblepharon,  378,  458. 

Primary  and  secondary  positions,  778. 

Prismatic  glasses,  716. 

after  squint  operations,  823. 
in  divergent  squint,  836. 
in  spasm  of  accommodation,  754. 
in  paralytic  deviations,  853. 

Probing  canaliculus,  504. 

lachrymal  duct,  504. 

through  nose,  508. 

Prodromal  appearances  of  sympathetic  ophthalmia, 
297. 

Prognosis  of  amblyopia,  232. 

atrophy  of  optic  nerve,  232. 

Progressive  development  of  posterior  staphyloma,  707. 
Projection  of  images,  792. 

Prolapse  of  the  iris  in  flap  extraction,  664 ;  in  ulcer  of 
the  cornea,  93. 
uvea,  344. 

vitreous  in  linear  extraction,  659 ;  in 
flap  extraction,  663 ;  in  peripherical 
linear  extraction,  669. 

Protective  bandage,  15;  after  cataract  extraction, 
647  ;  in  detachment  of  the  retina,  200  ;  in  herpes 
of  the  cornea,  65 ;  in  herpetic  pannus,  41 8 ;  after 
iridectomy,  265 ;  in  irido-choroiditis,  300 ;  in 
neuro-retinitis,  180 ;  in  rupture  of  the  sclera, 
345  ;  in  suppurative  keratitis,  87,  91 ;  in  vascular 
keratitis,  59. 

Prothesis  ocularis,  583. 

Protuberantia  sclerotica,  \ 

Pseudo-membranes  to  ] 
sac,  400. 

Pseudoplasms,  538^^ 

Pseud  o-paralvsi/^y^. 

Pterygium,  ca^OTmn,  era: 

vasjafl«um,  419. 

Ptosis/384\7!f|i. 

Pufeptmj^unors,  562. 

PjjS^ion  of  retinal  vessels,  149 ;  in  glaucoma,  304. 
I^ji^ta  lachrymalia,  491. 
unctum  lachrymalis,  488. 

cture  in  corneal  staphyloma,  120. 
of  retina,  200. 
of  sclera,  200. 

Pupil,  artificial,  113,  261 ;  displacement  of,  111 ; 

movements  of,  245 ;  in  sclerotic,  113. 

Purgatives,  29. 

Purulent  retinitis,  167. 

Pustules  of  conjunctiva,  366. 

Pyorrhoea,  379. 

Quinine  used  locally  after  cataract  extraction,  652. 

as  a  cause  of  amaurosis,  220. 

Quota  of  accommodation,  685. 

Radiating  fibres  of  the  iris,  240. 

Range  of  accommodation,  685. 


Wed  from  conjunctival 


,  erassum,  sarcomatosum,  tenue, 
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Range  of  accommodation  in  hypermetropia,  722. 
Raphania,  611. 

Reclination  of  cataract,  632. 

Recurrent  gliomatous  orbital  tumors,  547. 

retinitis,  168. 

Red-blindness,  762. 

Reddening  of  the  papilla,  705. 

Reflex  relations  of  sympathetic,  12. 

Reflex,  white,  342. 

Refractive  media,  677. 

power  of  lens,  678. 
values  of  glasses,  693. 

Refraction,  anomalies  of,  677. 

Register  of  field  of  vision,  210. 

Regular  astigmatism,  678. 

Relation  of  squint  to  amount  of  accommodation, 
808. 

Relations  of  co-ordination,  688. 

Relative  accommodation,  744. 

Relative  cure  of  cataract,  619,  622. 

.  hypermetropia,  720. 

Remaining  behind  of  pigment  layer  in  iridectomy, 
266. 

Remote  causes  of  amaurosis,  224. 

Removal  of  sclero-choroidal  staphyloma,  346. 
Replacement  of  prolapsed  uvea,  345. 

Resorption  of  soft  lens  matter,  619,  621. 

Restrictions  in  the  use  of  mydriatics,  35. 

Results  of  amaurosis,  231. 

Retaining-suture  in  squint,  820. 

Retina,  anatomy  of,  154 ;  atrophy  of,  201 ;  correspond¬ 
ing  points  of,  791 ;  detachment  of,  193,  298 ;  func¬ 
tional  disorders  of,  761;  inflammation  of,  154; 
ophthalmoscopical  appearances  of,  157 ;  pigment 
degeneration  of,  237 ;  puncture  of,  200 ;  senile 
changes  of,  162. 

Retinal  anaesthesia,  724. 
glioma,  575. 

'  hyperaesthesia,  743.  . 

vessels  as  seen  in  detachment,  196. 
hemorrhages,  7. 

Retinitis,  154;  circumscripta,  166;  exudative,  183; 

nephritic,  189 ;  pigmentosa,  237. 

Retino-ciliary  hyperaesthesia,  742. 

Retino-choroiditis,  166. 

Retrogressive  fluid  total  cataract,  642. 

Retro-tarsal  fold,  358. 

Retention  tumors,  538. 

Ruischiana  membrana,  273. 

Rheumatic  paralyses,  848. 

Ring  around  optic  disc,  147. 

Ripe  cataract,  626. 

Rods  and  cones,  680. 

Rotatory  nystagmus,  839. 

Round  glasses,  713. 

Rules  for  choosing  glasses,  715.  ^ 

using  glasses,  739. 

Rupture  of  the  choroid,  286.  Cl 

choroidal  vessels,  288.  [  p' 

cornea,  82. 
retina,  199.  ♦ 

sclera,  344. 
zonula,  622. 

Sarcoma,  548,  576. 

telangiectodeS^j^S 
Saturnine  amaurosis,  2n^ 

Scarification  of  the^^junctiva-  98,  386,  398. 

Scalping  of  lid, 


Scarpa’s  ointment  for  blepharitis  ciliaris,  445. 
Schematic  eye,  684. 

Schlemm’s  canal,  334. 

School-education  a  cause  of  myopia,  354 
Schwann’s  membrane,  282. 

Sclera,  sclerotic,  334 ;  senile  changes  of,  335 ;  regula¬ 
tive  influence  of,  4 ;  staphyloma  of,  338. 

Scleral  incision,  639. 

staphyloma,  338. 

Scleritis,  sclerotitis,  334. 

Sclerochoroidal  staphyloma,  298,  338 ;  anticum,  an¬ 
nulare,  342 ;  partial,  340 ;  posticum,  348 ;  total, 
338 ;  traumatic.  344. 

Sclero-choroiditis,  336. 

Scleronyxis,  644. 

Sclerosis  of  the  sclera,  336. 

Scleroticonyxis,  655. 

Sclerotitis,  scleritis,  334. 

Scotoma,  608,  757. 

in  staphyloma  posticum.  353. 

Scrofulous  ophthalmia,  63,  67. 

Sebaceous  tumors,  538. 

Seborrhoea  fciliaris,  434. 

Sebum  palpebraa,  428. 

Secondary  gliomatous  foci,  547. 

Secretions  in  blennorrhoea,  379. 

of  conjunctiva,  360. 

Senile  changes  in  choroid,  277. 

retina,  162. 
vitreous,  135. 
ectropion,  478. 
involution  of  the  lens,  723. 

Separation  of  the  retina,  193. 

Sequelae  of  iritis,  252. 

Serous  choroiditis,  279. 

iritis,  243. 

Setons,  30. 

Shades,  19. 

Sharply  bounded  defects  in  visual  field,  232. 
Shortening  of  conjunctival  sac,  377. 
Short-sightedness,  700.  t 

Shrinkage  of  the  vitreous,  14^>^\ 

Siliculose  cataract,  657. 

Simple  astigmatism,  73o.  ^ 

cerate  for  acn<^t\ris,  440. 
glaucoma, 

Simulated  amaUj»^^214. 

Slitting  exteriv^Withus  in  blennorrhoea,  386. 
Sluggishi^S^cfedipiL,  245,  305. 

Smoke-gi\y  gjksses,  20. 

Smokfcmpum  old  persons,  592. 

Sne|f5?y^test-type,  682. 

►wron’s  speculum,  665. 
w-blindness,  766. 

[nuff- -taking,  17 ;  a  cause  of  blennorrhoea  of  the 
lachrymal  passages,  501. 

Softening  of  the  brain  a  cause  of  amaurosis,  227. 

Soft  cataract,  596,  617. 

Solitary  pustule  of  the  border  of  the  lid,  439. 

Solution  of  salt  in  xerosis,  426. 

Spasmodic  hare’s  eye,  796. 

.Spasm  of  accommodation,  33,  753. 
ciliary  muscle,  753. 
orbicularis  palpebrarum,  753,  795. 
levator  palpebrae  superioris,  796. 
sphincter  pupillae,  753. 

Spastic  lagophthalmos,  796. 

Spawn-like  trachoma,  864. 
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Spectacles,  712 ;  binocular,  712 ;  colored,  20  ;  con- 
'  cave,  712 ;  convex,  725-728 ;  cylindrical,  737-739 ; 
dust,  16 ;  glass,  16 ;  mica,  16 ;  periscopic,  714  ; 
prismatic,  716,  754,  823,  836,  §53  ;  protective,  20  ; 
stenopiiic,  112,  121 ;  strabismus,  814 ;  wire,  16 ; 
in  asthenopia,  744  ;  in  divergent  squint,  836 ;  in 
hypermetropia,  724. 

Spectrum,  muco -lachrymal,  371. 

Sphincter  muscle  of  the  iris,  241. 

Spintherism,  764. 

Spontaneous  dislocation  of  lens,  616. 

froe  motion  of  lens,  616. 
luxation,  616. 

Spoon-operation,  631. 

Spotted  retina,  237. 

Squint,  793. 

Squint-angle,  829. 

Stair-like  ulcers  of  cornea,  76. 

Staphyloma,  115,  129 ;  ablation  of,  129 ;  annulare, 
342 ;  anticum,  342 ;  excision  of,  129 ;  incision  of, 
129 ;  iridis  racemosum,  87. 

Staphyloma  of  cornea,  85 ;  scleral,  33S ;  sclero-cho- 
roidal,  298,  338. 

Staphyloma  posticum,  703,  706. 

a  cause  of  detachment  of  the 
retina,  197. 

a  cause  of  divergent  squint, 
833. 

in  hypermetropia,  354, 

Scarp®,  338. 

711. 


Steinheil  glass  cones, 

Steatoma,  540. 

Stenopaic  spectacles  in  opacity  of  cornea,  111. 

staphyloma  anticum,  121. 
Stokes1  astigmatic  lens,  734. 

Strabismus,  799 ;  angle  of,  799,  800,  801 ;  alternating, 
801,  802,  806 ;  apparent,  binocular,  concomitant, 
801 ;  constant,  continual,  convergent,  799 ;  di¬ 
vergent,  829 ;  hypermetropic,  810,  834 ;  incon¬ 
gruous,  804 ;  intercurrent,  811 ;  monolateral, 
801 ;  myopic,  811,  834 ;  paralytic,  809 ;  periodic, 
807,  811,  814 ;  secondary,  826. 

Strabometer,  801. 

Strabotomy  a  purely  cosmetic  operation,  817. 
Straining  of  the  accommodation,  354. 

the  eyes,  22. 

Stratum  pigmenti,  273. 

Streatfield’s  peripherical  extraction,  671. 

Stroma  of  the  iris,  240. 

Strychnine  injections  in  amaurosis,  234. 

Stye,  435,  448. 

Style  for  blcnnorrhcea  of  lachrymal  passages,  508. 
Subretinal  effusion,  193. 

extravasations  of  blood,  194. 

Substitutes  for  iridectomy,  267.  AN' 

Subtarsal  muscle,  429,  471. 

Suction  method  of  extraction,  63o. 

Sudden  changes  of  temperature, 

Sugar  of  lead  in  trachoma,  411. 

Sulphate  of  cadmium,  41, 
copper,  41. 

in  trad^2!®A,  412. 

^jmaritis  ciliaris,  446, 
lunctivitis,  374. 

:orneal  opacity,  109. 
diffuse  keratitis,  72. 
ointment,  374,  412. 
solution,  412. 


Sulphate  of  zinc,  41,  66. 

Superior  palpebral  muscle,  429. 

Suppression  of  perceptions,  806. 

Suppuration  of  cornea  after  extraction,  637. 
the  globe,  347. 

Suppurative  choroiditis,  283,  325. 

induced  by  transplantation, 
327. 

keratitis,  76,  78. 
retinitis,  167. 

Supra- trochlear  nerve,  9. 

Suture  in  flap-extraction,  664. 

Sutures  in  squint  operations,  820. 

Swelling  of  the  conjunctiva,  362. 

papilla  in  retinitis,  165. 
Symblepharon,  398,  457. 

a  result  of  trachoma,  408. 

Sympathetic  nerve,  8. 

ophthalmia,  122,  297,  555. 

Symptomatic  ectropion,  479. 

Syncanthus  externus  and  internus,  458. 

Synchisis,  135,  140. 

scintillans,  140. 

Syndesmitis,  357. 

Synechia  anterior,  291 ;  operation  for,  113. 

Synechia  posterior,  248. 

Syphilis,  constitutional,  70. 

a  cause  of  retinitis  pigmentosa,  238. 
Syphilitic  iritis,  251. 

neuro-retinitis,  176. 
ulcers  of  Ms,  432. 
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Tabes  dorsalis  a  cause  of  amaurosis,  230. 

Tannin,  41. 

in  glycerine,  45. 

ophthalmia  neonatorum,  393. 

Tapetum,  154,  273. 

of  the  iris,  240. 

Tapping  subretinal  fluid,  201. 
the  vitreous,  636. 
the  anterior  chamber,  94. 

Tarsal  cartilages,  427. 
glands,  428. 
ligament,  421 

Tarsoraphy,  481AS^>27. 

Tearing  detaoi0V’ctina>  201. 

ciliary  ligament,  266. 

Tears,  tgfl^f^ams,  tear-sea,  491. 

TebHuSet^asi®,  561. 

T«icliraora-looking  opacities,  101. 
i  jTenWfs  capsule,  514,  575. 
f  S^notomy,  837. 

V,  /Tension  measurer,  304. 

Tensor  choroidea,  275. 

Teratoid  tumors,  539. 

Testing  the  vision  after  extraction,  648. 

Test-types,  682,  872. 

Tetanus  oculi,  795. 

Theory  of  accommodation,  687. 

Thrusting  experiment,  817. 

Time  of  development  of  nystagmus,  840. 

Tincture  of  opium,  41. 

for  keeping  down  granulations,  823 . 
in  mydriasis,  752. 

phlyctenular  conjunctivitis,  418. 
Tobacco-smoke,  17. 

a  cause  of  amaurosis,  219,  234. 

conjunctivitis,  372. 
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Tonics  in  paralysis  of  accommodation,  749. 
Tonometers,  1. 

Total  staphyloma,  123. 

Trabeculae,  241. 

Trachoma,  granular,  papillary,  401 ;  mixed,  diffuse, 
402 ;  a  result  of  blennorrhoea,  384 ;  with  granu¬ 
lations,  364. 

Trachomatous  bodies,  363. 

Translators’  appendix,  863. 

Transparency  of  retina,  154. 

Transparent  total  staphyloma  of  the  globe,  338 
Transplantation  of  pterygium,  423. 

cornea,  113. 

Transverse  section  in  cataract  extraction,  633. 
Traumatic  amaurosis,  767. 
cataract,  643. 

causes  of  conjunctivitis,  372. 

Trichiasis,  444,  462 ;  a  cause  of  xerosis,  426 ;  from 
trachoma,  409. 

Trichiniasis  a  cause  of  paresis,  748. 

Trichosis  bulbi,  541. 

Trifacial  zoster,  62. 

Triplopia,  696. 

Trochlea,  775. 

Tubercles  in  choroid,  285. 

brain  a  cause  of  amaurosis,  227. 
Tuberculous  retinitis,  167. 

Tuberculous  panophthalmitis,  328. 

Tumors,  535. 

extraocular,  569. 
intraocular,  575. 

of  orbit  causing  detachment  of  retina,  198. 
base  of  brain,  225. 
cerebellum,  229. 
cerebrum,  229. 

Tunica  vaginalis  bulbi,  775. 
vasculosa,  273. 
elastica,  273. 

Tylosis,  443. 

Typical  pigment  degeneration  of  retina,  237. 

Ulceration  of  lachrymal  duct,  497. 

Ulcerative  perforations  of  the  cornea,  327. 

Ulcer  of  conjunctiva,  366. 
cornea,  75,  392. 

from  blennorrhoea,  383 

diphtheritic  conjunctivitis,  398. 
perforating,  83,  84. 

Uncleanliness  a  cause  of  trachoma,  404. 

Unguis,  75. 

Uraemia  a  cause  of  paresis,  748. 


Vapor  of  cooked  liver  for  hemeralopia,  773. 
Variation  in  refraction,  694. 

Variola  a  cause  of  lachrymal  blennorrhoea,  501. 
Vasa  vorticosae,  242,  276. 

Vascular  keratitis,  53,  57,  58,  382. 

Veils,  20. 

Veins  of  the  orbit,  515. 

Venous  ciliary  plexus,  276. 

<2 


Venous  pulsation,  149. 

thrombosis,  421. 

Vertigo,  792. 

Vesicants,  17. 

Vesica  pinguis,  551. 

Vesicles  on  conjunctiva,  366. 

Vessels  in  optic  nerve,  148. 

Violet-blindness,  763. 

Visual  axis.  677. 

field,  hemiopic  contractions  of,  213. 
interruptions  of,  213,  232,  233. 
limitations  of,  213,  237,  238,  321. 
mapping  out,  208. 
register  of,  211. 
line,  680. 
plane,  778. 

Vitreous  cataract,  293. 

anatomy  of,  133. 
blood  in,  138. 
detachment  of,  141. 
escape  of,  267. 
foreign  bodies  in,  137. 
inflammation  of,  133. 
nutrition,  133. 
opacities  of,  139. 

Vitrina,  134. 

Voluntary  co-ordination,  783. 

squint,  807. 

Vortex  purulentus,  74. 

Warm  applications  in  pannus,  98. 

panophthalmitis,  332. 
suppurative  keratitis,  87,  90. 

Warts,  551. 

Washing  out  anterior  chamber,  643. 

Water-closets,  17. 

Wax  bougies  for  tear-duct,  509. 

Wearing  metallic  tube  in  tear-duct,  509. 

White  precipitate  ointment  for  blepharitis,  445. 

reflex  from  fundus,  342.  ^ 

Wind,  18. 

Window-curtains,  19. 

Wounds  of  iris  in  flap  <  ion,  662. 
lens,  612., 


Xerophthalmia,^ 
Xerosis,  425^ 


425. 
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■achoma,  409. 
ihthalmic  goitre,  522. 


^  ointment  in  corneal  opacity,  109. 

diffuse  keratitis,  72. 
herpes  of  the  cornea,  65. 
pannus,  97. 
vascular  keratitis,  59. 


Zinc,  oxide  of,  41. 

sulphate  of,  41. 
Zonula,  134. 

Zoster,  62. 
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